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PATHOLOGICAL PROBLEMS

IN THE RACING SLED DOG:

DID WE FAIL SOMEWHERE?

Professor Dominique GRANDJEAN

DVM, PhD, HDR

Head of K9 Sport/Work Medicine Unit

Head of Equine and Small Animal Dept

Alfort School of Veterinary Medicine (France)

Colonel, Paris Fire Brigade

FEET METAB
TRAUMAS

RACING SLED DOGS SPORT MEDICINE

QUITE ALLWAYS FACE THE SAME PROBLEMS

BUT APPROACH AND TREATMENTS CAN GREATLY

VARY FROM ONE RACE TO ANOTHER, AND MORE

EXCHANGES BETWEEN RACES WOULD BE A PLUS,

EVEN IF ISDVMA EXISTS…
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FEET METAB
TRAUMAS

RACING SLED DOGS SPORT MEDICINE

QUITE ALLWAYS FACE THE SAME PROBLEMS

BUT THE EVOLUTION OF THE SPORT, OF THE LEVEL

OF PERFORMANCE, OF THE WILL OF ORGANIZERS

TO HAVE MORE AND MORE TEAMS, MAKES IT A NECESSITY

FOR RACE VETERINARIANS TO EVOLUATE, DEVELOP NEW

RESEARCH PLANS, AND TO BE MORE INVOLVED IN PREVENTION…

FEET METAB
TRAUMAS

ACTUAL PROBLEMS INCREASING THEIR 

INCIDENCE OR STAGNATING
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HELP ME STOP
COUGHING !!!

OPTIMIZED RESPIRATION IS ESSENTIAL TO A RACING SLED DOG

VERY HIGH OXIGEN CONSUMPTION

- HIGH VO2max ( 200 ml/mn/kg )

- From 30 to 120 p100 of VO2max
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OPTIMIZED RESPIRATION IS ESSENTIAL TO A RACING SLED DOG

Q = Air Flux

P = Pressure at the Ends of the Tube

Viscosity of Fluid

Length of Tube

Radius of TubeLAW OF POISEUILLE

LARYNX
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TRACHEA

BRONCHI
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LUNGS

OPTIMIZED RESPIRATION IS ESSENTIAL TO A RACING SLED DOG

Q = Air Flux

P = Pressure at the Ends of the Tube

Viscosity of Fluid

Length of Tube

Radius of Tube

ANY CAUSE OF INCREASED VISCOSITY

OF BRONCHO-TRACHEAL MUCUS AND

ANY CAUSE OF TUBE DIAMETER

REDUCTION WILL GENERATE : 

- STAMINA INTOLERANCE

- COUGHING

- EXHAUSTION
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RESPIRATORY

PROBLEMS…

SPECIFIC CAUSES ?

RESPIRATORY

PROBLEMS…

SPECIFIC CAUSES ?



01/10/2015

8

BACTERIAL RESPIRATORY INFECTIONS

- Pasteurella multocida

- E. Coli

- Klebsiella spp

- Bordetella bronchiseptica

- Pseudomonas aeruginosas

- Moraxella spp

- Staphylococcus spp

- Streptococcus spp

- Mycoplasma spp

- Acinetobacter spp

- Nocardia spp

- actninomyces

VERY RARELY PRIMARY INFECTION

REGARDING PNEUMONIA

VIRAL RESPIRATORY INFECTIONS

- Kennel Cough

- Distemper

- Influenza

PARASITIC  RESPIRATORY INFESTATIONS

- Angiostrongylosis

- Dirofilariosis

- Pneumonyssoides caninum

TREATMENTS

- Fluoroquinolones

- Doxycycline

- Amoxicilline + Clavulanic acid

- …

- Ivermectine

- Oxfendazole

- Mebendazole

- Fenbendazole

- …

- Oxigen

- Aerosolizations
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QUESTION: WHAT ABOUT IMMUNE RESPONSE IN HIGH

INTENSITY EXRCISING SLED DOGS ?

CUMULATED STRESS AND ITS CONSEQUENCES ON IMMUNITY

RESPIRATORY

PROBLEMS…

SPECIFIC CAUSES ?
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COLD AIR PROVOKED

RESPIRATORY RESPONSES

1. SHORT TERM RESPONSES

2. LONG TERM RESPONSES

3. PROVOKED REFLEX LOWER AIRWAY RESPONSES

- COLD AIR HYPERPNEA

- RHINORRHEA

- CONGESTION UPPER WAYS

- COUGH

- REPEATED COLD AIR HYPERPNEA

- DAMAGE OF AIRWAYS EPITHELIUM

- CHANGES IN AIRWAYS FUNCTION

- BRONCHOCONSTRICTION

BRONCHOCONSTRICTION ( ASTHMA )

WELL DETAILED IN HUMAN ELITE ATHLETES…

DO WE ALSO FACE THE PROBLEM IN RACING SLED DOGS?



01/10/2015

11

EXERCISE INDUCED BRONCHOCONSTRICTION ( EIB )

- Multifactorial, not completely understood

- Dry air breathing results in the release of mediators (hist)

- Large volume of colder air exchange, owerhelming upper 

airway ability to warm the air effectively

- Airway narrowing

- Inflammation in the airways 

- Decrease of inflammatory cells after high-level exercise

IN HUMANS, PREVALENCE AROUND 10p100

( GLAUSS 2003 )

SYSTOLIC PULMONARY 

ARTERIA PRESSURE 

(mmHg)

3500m

2300m

700m

WHAT ABOUT ALTITUDE ?
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RESPIRATORY

PROBLEMS…

SPECIFIC CAUSES ?

1. OXIDATIVE STRESS AND INFLAMMATION

2. EXERCISE AND IMMUNITY

Base Level

Level of Oxidative Stress

Acute pathological problems

[Sport Medicine]

Chronic diseases

Muscle Heart Intestin

Cancer

Nervous system

Eye

Heart

Joints

Acute and temporary

oxidative stress

Long term dysbalance or 

chronic oxidative stress
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Many recent observations are opposing the tradition al 
concept on ROS, suggesting the protective role of 
ROS in immune-mediated inflammatory diseases .

WHAT IF ROS - FREE RADICALS –
WERE USEFULL ?

The use of antioxidants must be calibrated with careful consideration of the
balance between protective and suppressive effects according to the needs 
by observing appropriate lab values for ROS and oxi dative damage, 
outcomes for regulation of inflammation, and the do g’s subjective 
impression of energy versus fatigue.

TOO MUCH ANTIOXIDANTS IS HARMFULL AND ACTS AS
A PROINFLAMMATORY FACTOR
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TNF-αTNF-α
IL-1βIL-1β

IL-17IL-17
IL-12/23IL-12/23

IFN-γIFN-γ
TGF-βTGF-β

IL-10IL-10

IL-1raIL-1ra
IL-4/IL-13IL-4/IL-13

INFLAMMATION:

INBALANCE BETWEEN MEDIATORS

…INVOLVED IN IMMUNITY !

RESPIRATORY

PROBLEMS…

SPECIFIC CAUSES ?

1. OXIDATIVE STRESS AND INFLAMMATION

2. EXERCISE AND IMMUNITY
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HOW DOES EXERCISE IMPACT IMMUNITY ?

DEPENDS ON THE
TYPE OF EXERCISE

NATURAL KILLER CELLS POST MARATHON IN HUMANS

HOW DOES EXERCISE 
IMPACT IMMUNITY ?

?
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UPPER RESPIRATORY TRACT INFECTION

( NIEMAN 1991 )

Above average

Average

Below Average

In
fe

ct
io

n 
R

is
k

Sedentary                  Moderate Very high

Exercise Intensity

EXERCISE AND INFECTIOUS RISK
RACING SLED DOGS

( NIEMAN 1995)
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Above average

Average

Below Average

In
fe

ct
io

n 
R
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k

Sedentary                  Moderate Very high

Exercise Intensity

EXERCISE AND INFECTIOUS RISK
RACING SLED DOGS

( NIEMAN 1995)

IMMUNITY

To counter exercise-induced alterations in immunosu rveillance and 
host protection against pathogens, the endurance at hlete should 
consider these guidelines:

- Keep other life stresses to a minimum (mental stress in and of itself 
has been linked to increased URTI risk).

- Eat a well-balanced diet to keep vitamin and mineral pools in the 
body at optimal levels.

- Avoid overtraining and chronic fatigue .
- Obtain adequate sleep on a regular schedule (disruption is linked to 

suppressed immunity).
- Avoid rapid weight loss (linked to adverse immune changes).
- Avoid putting the hands to the eyes and nose (a ma jor route of viral 

self-inoculation).
- Before important race events, avoid sick people and large crowds 

when possible.
- For athletes competing during the winter months, i nfluenza 

vaccination is recommended.

EXAMPLE OF RECOMMANDATIONS FOR HUMANS
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COULD NUTRITION BE INVOLVED 

IN THESE PROCESSES ?

CHO DEPLETION DURING EXERCISE

INCREASE IN PLASMA STRESS HORMONS

DECREASE OF IMMUNE FUNCTION
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- Maltodextrin

- Hydrolysated proteins (BCAA riched)

- Dilution in water (300mL)

UMES-ROYAL CANIN
PROTOCOLE 2013
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1,4

1,5

1,6

1,7

1,8

1,9

2

CG SG

Log IL-6 (pg/mL)

Group <.0001

Time 0.7101

Group*time <.0001

T_spt 0.9624
***

IL-6

AS RACE VETERINARIANS, WE MUST ADAPT OUR STRATEGIES TO THE

EVOLUTION OF THE SPORT: DOGS GO FASTER ON LONGER DISTANCES…

AND ONCE AGAIN ANTIBIOTICS MIGHT NOT BE THEY ONLY KEY WORD !
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SHOULD WE…?

- STILL ENHANCE WORKS ON INDUCED STRESSES

- DEVELOP A RESEARCH PROGRAM ON DOG/EXERCISE/IMMUNITY

- IMPROVE OUR APPROACH ON INFLAMMATION MEDIATORS

- WORK WITH MUSHERS ON TRAINING PROGRAMS AND THEIR IMPACTS

STILL MISSING THE « WORK TOGETHER » CONCEPT !
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TRAIL DIARRHEA

WHAT’S UP ?

Sled dogs are often stricken with intense 

bloody diarrhea during the Iditarod
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SUCH IMAGES DO NOT HELP…

CLASSICAL VIEW… NO BIG DEAL… BUT !

WE CAN DO BETTER !
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DIGESTIVE TRACT: THE LARGEST SURFACE OF CONTACT  

BETWEEN ORGANISM AND OUTSIDE ENVIRONMENT

STRUCTURAL PROTECTION

DYNAMIC PROTECTION

IMMUNE PROTECTION

TRAIL DIARRHEA

WHAT’S UP ?

1. WHAT ABOUT READING IN THE FECES ?

2. INFECTIOUS DIARRHEA ? SOMETIMES !

3. EFFICIENT PREVENTIVE TOOLS

4. TREATMENT: WHO SAID ANTIBIOTICS ?
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TRAIL DIARRHEA

WHAT’S UP ?

1. WHAT ABOUT READING IN THE FECES ?

2. INFECTIOUS DIARRHEA ? SOMETIMES !

3. EFFICIENT PREVENTIVE TOOLS

4. TREATMENT: WHO SAID ANTIBIOTICS ?

Omnivores

Carnivores

Herbivores

29 %

63 %

9 %

15 %

71 %

33 %
Cæcum

30 %

8 %
23 %

21 %

12 %

18 %

14 %

54 %

16 %

23 %
50 %

8 %

(18 m)

(4 m)

(22 m)

(3.5 m)

(46 m)

STOMACH SMALL INTESTIN LARGE INTESTIN
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STRESS DIARRHEAS

KNOW HOW TO READ THEM !

PRIMARY BILE SALTS

95% REABSORBED

SECONDARY BILE SALTS

LATER REABSORBED

(HYDROPHOBES)

BILE SALTS

AND STOOLS COLOR

BILE SALTS

PRODUCTION
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REMAINING BILE SALTS

REDUCED IN SMALL INTESTINE

REMAINING BILE SALTS

OXIDISED IN LARGE INTESTINE

BILE SALTS

AND STOOLS COLOR

INCREASED TRANSIT SPEED

+

NON DIGESTED NUTRIENTS

BILE SALTS

AND STOOLS COLOR
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TRAIL DIARRHEA: STEP ONE

SOFTY FOOD PARTLY UNDIGESTED

TRAIL DIARRHEA: STEP TWO

SOFTY TURNS GREENISH
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TRAIL DIARRHEA: STEP THREE

SOFTY TURNS LIGHT GREENISH

TRAIL DIARRHEA: RARELY
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TRAIL DIARRHEA: MORE OFTEN

TRAIL DIARRHEA: VERY OFTEN



01/10/2015

31

NORMAL

FAT MALDIGESTION

INCREASED TRANSIT

SPEED

LIVER INSUFFICIENCY

COLON MUCOSA

LESIONS COECAL 

BLEEDING
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TRAIL DIARRHEA

WHAT’S UP ?

1. WHAT ABOUT READING IN THE FECES ?

2. INFECTIOUS DIARRHEA ? SOMETIMES !

3. EFFICIENT PREVENTIVE TOOLS

4. TREATMENT: WHO SAID ANTIBIOTICS ?
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INFECTIOUS 
DIARRHEA:
CAUSE OR 

CONSEQUENCE?

EXERCISE AND 
DIGESTIVE 
IMMUNITY

POSSIBLE 
INFECTIOUS 

AGENTS INVOLVED

DO DIARRHEAS 
START AT THE 

KENNEL?

THE STRESS 
DIARRHEA 

DEHYDRATION 
SYNDROM

TRAIL DIARRHEA

WHAT’S UP ?

INFECTIOUS 
DIARRHEA:
CAUSE OR 

CONSEQUENCE?

EXERCISE AND 
DIGESTIVE 
IMMUNITY

POSSIBLE 
INFECTIOUS 

AGENTS INVOLVED

DO DIARRHEAS 
START AT THE 

KENNEL?

THE STRESS 
DIARRHEA 

DEHYDRATION 
SYNDROM

TRAIL DIARRHEA

WHAT’S UP ?
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STRESS DIARRHEAS

STRESS DIARRHEA 
DEHYDRATION 

SYNDROM

� Stool frequency, volume, consistency, color highly var iable

� Extracellular dehydration (electrolytes losses)

� Cachexia (nutrient losses)

� Anorexia

� ± vomiting, ± hyperthermia

� ± tenesmus

� ± melana and/or hematochezia

STRESS DIARRHEA 
DEHYDRATION 

SYNDROM
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ANOREXIA

W O C
STRESS

DIARRHEA

EXTRACELLULAR
DEHYDRATION

VICIOUS CIRCLE

STRESS DIARRHEA 
DEHYDRATION 

SYNDROM

INTENSE WORK
LONG WORK

ACCELERATION OF TRANSIT SPEED
MESENTERIC ISCHEMIA

DIGESTIVE
CONTENT

PROFUSE
OSMOTIC
DIARRHEA

HEMORRAGIC
DIARRHEA

TRAUMATIC MICRO-LESIONS

+ FRAGILISATION OF MEMBRANS

STRESS DIARRHEA 
DEHYDRATION 

SYNDROM
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EXERCISE

BLOOD FLUX
�� MUSCLES

�� DIGESTIVE TRACT

DESTRUCTION OF DIGESTIVE MUCOSA
DECREASE IN MUCUS PRODUCTION
IMPAIRED WATER REABSORBTION
EROSION OF INTESTINAL BLOOD VESSELS

OSMOTIC DIARRHEA
± RAW BLOOD
SECUNDARY ISCHEMIC COLITIS

STAMINA INDUCED
MESENTERIC ISCHEMIA

STRESS DIARRHEA 
DEHYDRATION 

SYNDROM

� “RUNNER’S TROT”

� INDUCED EXTRACELLULAR DEHYDRATION

- SPASMODIC CONTRACTIONS OF DIGESTIVE MUCOSA
- PAIN, TENESMUS, HEMORRAGIC DIARRHEA

OTHER INVOLVED 
FACTORS

STRESS DIARRHEA 
DEHYDRATION 

SYNDROM
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� “RUNNER’S TROT”

� INDUCED EXTRACELLULAR DEHYDRATION

- SPASMODIC CONTRACTIONS OF DIGESTIVE MUCOSA
- PAIN, TENESMUS, HEMORRAGIC DIARRHEA

OTHER INVOLVED 
FACTORS

STRESS DIARRHEA 
DEHYDRATION 

SYNDROM

� “CAECAL SLAP SYNDROM”

- MUCOSA MICROTRAUMAS
- EXCESS OF IRON SALTS IN A MINERAL FORM

BLOODY DIARRHEA

ANOTHER KIND OF PROBLEM
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NUMEROUS HEMORRAGIC

MICROLESIONS

CAECAL SLAP SYNDROM

TRACE ELEMENTS IN A

MINERAL SALT FORM

NUMEROUS HEMORRAGIC

MICROLESIONS

CAECAL SLAP SYNDROM

NON DIGESTED

« FIBERS » (Veg, Ani)

FISH

CRUSTACEANS

VEGETABLE

UNDIGESTIBLE FIBER

BONES OR TENDONS

FRAGMENTS
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INFECTIOUS 
DIARRHEA:
CAUSE OR 

CONSEQUENCE?

EXERCISE AND 
DIGESTIVE 
IMMUNITY

POSSIBLE 
INFECTIOUS 

AGENTS INVOLVED

DO DIARRHEAS 
START AT THE 

KENNEL?

THE STRESS 
DIARRHEA 

DEHYDRATION 
SYNDROM

TRAIL DIARRHEA

WHAT’S UP ?

MACKENZIE STUDY, IDITAROD 2010

36 p100 DOGS HAVE DIARRHEA

HEMATOCHEZIA
FECAL MUCUS
MELENA

57.5 p100

SALMONELLA IN 78.2 p100 OF DOGS PRIOR TO RACE
71.3 p100 OF DOGS AFTER RACE

C.PERFRINGENS IN 100 p100 OF DOGS PRIOR TO RACE
95 p100 OF DOGS AFTER RACE

C.DIFFICILE IN 58 p100 OF DOGS PRIOR TO RACE
36 p100 OF DOGS AFTER RACE

CONCLUSION: « SLED DOGS PARTICIPATING IN LONG DISTAN CE RACING
HAVE A HIGH PREVALENCE OF DIARRHEA AND HEMATOCHEZIA THAT IS
NOT ASSOCIATED WITH COMMON ENTEROPATHOGENS . THE EFFECTS
OF PROLONGED EXERCISE ON THE GI TRACT ARE INVOLVED.
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CAMPYLOBACTER JEJUNI

- PRESENT IN MORE THAN 30 p100 OF DOGS

- CAUSE OF DIARRHEAS IN PUPPIES AND IF MASSIVE INFECTION

- MAIN SOURCE CHICKEN CARCASSES

IN SLED DOGS:

- KENNEL MICROBIOMA ASSOCIATED WITH IMMUNITY DROP

- INTRODUCTION BY CHICKEN « JUICES » (MELTED FROZEN MEAT…)

ROTAVIRUS

- HIGHLY CONTAGIOUS VIRUS

- VERY RESISTANT IN ENVIRONMENT

- EASY TRANSMISSION

- SMALL INTESTION DIARRHEA

IN SLED DOGS:

- BROUGHT TO RACES BY IMMUNIZED DOGS (KENNEL INFECTION)

- HIGHLY CONTAGIOUS THROUGH PEOPLE AND EQUIPMENTS
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CORONAVIRUS

- HIGHLY CONTAGIOUS VIRUS

- USUALLY AFFECTS YOUNG PUPPIES

- ADULT INFECTION VERY MILD OR ASYMPTOMATIC

- ASSOCIATION WITH ENTEROPATHOGENS DANGEROUS

IN SLED DOGS:

- BROUGHT TO RACES BY IMMUNIZED DOGS (KENNEL INFECTION)

- HIGHLY CONTAGIOUS THROUGH PEOPLE AND EQUIPMENTS

GIARDIA

- KENNEL CONTAMINATION

- VERY OFTEN NO SYMPTOM

- TURNS TO CHRONIC GREEN STEATHORREA

IN SLED DOGS:

- BROUGHT TO RACES BY INFESTED DOGS (KENNEL INFECTION)

- INTESTINAL PROLIFERATION AND SYMPTOMS INDUCED BY STRESS
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INFECTIOUS 
DIARRHEA:
CAUSE OR 

CONSEQUENCE?

EXERCISE AND 
DIGESTIVE 
IMMUNITY

POSSIBLE 
INFECTIOUS 

AGENTS INVOLVED

DO DIARRHEAS 
START AT THE 

KENNEL?

THE STRESS 
DIARRHEA 

DEHYDRATION 
SYNDROM

TRAIL DIARRHEA

WHAT’S UP ?

WHAT IF THINGS STARTED AT THE KENNEL ?
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WHAT IF THINGS STARTED AT THE KENNEL ?

BY USING UNSAFE FEEDSTUFFS ?

RAW CHICKEN CARCASSES

USED AS A PROTEIN/FAT

SOURCE AT KENNEL AND

DURING RACES…???
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WHAT IF THINGS STARTED AT THE KENNEL ?

BY A NON RESPECT OF A NORMAL KENNEL SANITORY RULES ?

GLOBAL SANITORY PREVENTION

- CLEAN DIRT AND DIRTY DIRT

- TOLERANCE LEVEL OF MICROBISM

- ONLY CLEAN SURFACES CAN BE DISINFECTED
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EPIDEMIOLOGIC RISK = 2
EPIDEMIOLOGIC RISK = 12

AVOID OVERPOPULATION

ADAPT SANITORY PREVENTION: BREEDING KENNEL
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DISINFECTION WITHOUT PRIOR CLEANING

DISINFECT ONLY CLEANED SURFACES !
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DISINFECT ONLY CLEANED SURFACES !

WHAT IF THINGS STARTED AT THE KENNEL ?

BY USING WRONG MEDICAL PREVENTION  PROGRAMS ?
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MEDICAL PREVENTION

- VACCINATIONS

- ANTI-INTERNAL PARASITES TREATMENTS

- ANTI-EXTERNAL PARASITES TREATMENTS

� Intérêt du diagnostic de certitude

� Traitement symptomatique

▪ N’empêche pas les récidives !!!

▪ L’éleveur sait faire… …pas toujours bien !!!
• Mis à jour des plans de prévention

– Prophylaxie sanitaire

– Prophylaxie médicale

A MUSHER TEMPLE…SOMEWHERE…
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WHAT IF THINGS STARTED AT THE KENNEL ?

BY INTRODUCING CONTAMINATED DOGS ?

RESPECT QUARANTINE FOR NEW DOGS

A GOOD PERFORMANCE STARTS AT THE KENNEL !!
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WHAT IF THINGS STARTED AT THE KENNEL ?

BY LACK OF STOOLS QUALITY CONTROL ?

A GOOD DOG HANDLER KEEPS AN 
EYE DAILY ON HIS DOG’S STOOLS
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WHAT IF THINGS STARTED AT THE KENNEL ?

BY EXCESS OF ENVIRONMENTAL STRESS ?

CUMULATIVE STRESS IN WORKING DOGS KENNEL

EUSTRESS

BARKS

ALERT

NORMAL BEHAVIOUR

TONIC

HAPPY WITH PEOPLE

RUNS NORMAL

FAST RECOVERY

WELL HYDRATED

DRINKS WELL

EATS WELL

FECES NORMAL

LIGHT DISTRESS

GRUNTS

INATTENTIVE

BEHAVIOUR MISTAKES

IRRITABLE

AVOIDS PEOPLE

RUNS POORLY

SLOW RECOVERY

SLIGHTLY DEHYDRATED

DRINKS FEW

EATS FEW

LIGHT DIARRHEA

SEVERE DISTRESS

SILENT

DOES NOT ANSWER

APATHETIC

DEPRESSED

STAYS ALONE

AVOID EXERCISE

DOES NOT RUN

DEHYDRATED

REFUSES DRINKING

REFUSES FOOD

SEVERE DIARRHEA
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KENNEL STRESS SYNDROM

- Body weight loss (anorexia) or, opposite, obesity (bulimia)
- Pupil dilatation
- Muscle tremors
- Frequent stools, soft with mucus on top
- Intermitent diarrheas
- Dysuria
- Inhibition of reproduction behaviour
- Delayed growth
- Coprophagia
- Cannibalism
- Potomania
- Depression, hypo or hyper activity
- Automutilations 
- Modifications of territorial marking behaviour
- Permanent barking

- Inhibition

SAME SYMPTOMS OBSERVED ON SEVERAL DOGS

WRONG TRAINING IS 
A SOURCE OF PROBLEMS

Basedow-like (symp.)

Early fatigue
Hyperexcitation
Sleep troubles
Intermittent diarrhea
Anorexia
Body weight loss
Tachycardia
Slight hyperthermia
Delayed recovery
Exercise hyperpnea
Tremors

Addison like (parasymp.)

Early fatigue
Inhibition
Sleep normaly
Eats normaly
Body weight constant
Bradycardia
Temperature normal
Recovery normal
Respiration normal
Dyscoordination

OVERTRAINING
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CUMULATIVE STRESS IS RESPONSIBLE FOR…

- STRESS DIARRHEA DEHYDRATION SYNDROM
- FRAGILISATION OF CELL MEMBRANES
- MUSCULAR PATHOLOGIES
- OVERHEATING
- ENDOCRINE IMBALANCES
- WORK ANEMIAS
- INTRABRONCHIAL HEMORRAGES
- GASTRIC ULCERS
- INDUCED HEART DYSFUNCTIONS
- SUDDEN DEATH SYNDROM

CELLULAR OXIDATIVE STRESS

WHAT IF THINGS STARTED AT THE KENNEL ?

DEFINITLY YES…RACE DIARRHEAS CAN FIND ORIGINS AT THE KENNEL
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INFECTIOUS 
DIARRHEA:
CAUSE OR 

CONSEQUENCE?

EXERCISE AND 
DIGESTIVE 
IMMUNITY

POSSIBLE 
INFECTIOUS 

AGENTS INVOLVED

DO DIARRHEAS 
START AT THE 

KENNEL?

THE STRESS 
DIARRHEA 

DEHYDRATION 
SYNDROM

TRAIL DIARRHEA

WHAT’S UP ?

QUESTION: 

HOW DO EXERCISE, KENNEL LIFE,

RACE STRESS, DIET,… IMPACT GUT

LOCAL IMMUNE SYSTEM ?
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Data suggest that the immune system is suppressed 
and stressed, albeit transiently, following prolong ed 
endurance exercise. Infection risk may be increased  
when the endurance athlete 
- goes through repeated cycles of heavy exertion
- has been exposed to novel pathogens and 

experiences other stressors to the immune system, 
including lack of sleep , severe mental stress , 
malnutrition or weight loss . ( NIEMAN, 2010 )

HOW DOES EXERCISE IMPACT IMMUNITY ?

SYMBIONTS

� health promoting
functions

COMMENSALS

� provide no benefit
or detriment

PATHOBIONTS

� have the potential to
induce pathology

IMMUNOLOGICAL DYSREGULATION ASSOCIATED 

WITH DYSBIOSIS OF THE MICROBIOTA
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TRAIL DIARRHEA

WHAT’S UP ?

1. WHAT ABOUT READING IN THE FECES ?

2. INFECTIOUS DIARRHEA ? SOMETIMES !

3. EFFICIENT PREVENTIVE TOOLS

4. TREATMENT: WHO SAID ANTIBIOTICS ?

DIGESTIVE TRACT: THE LARGEST SURFACE OF CONTACT  

BETWEEN ORGANISM AND OUTSIDE ENVIRONMENT

STRUCTURAL PROTECTION

DYNAMIC PROTECTION

IMMUNE PROTECTION

HOW CAN WE HELP MAINTAIN STRUCTURAL INTEGRITY ?

HOW CAN WE OPTIMIZE TRANSIT FUNCTION ? 

HOW CAN WE AVOID LOCAL IMMUNODEPRESSION ?
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RACE DIARRHEAS PREVENTIVE TOOLS

GENETICS ?

NUTRITION ?

MICROBIOME ?

PRACTICAL FEEDING ?

(Hudson 2010)

QUESTION: 

DO GENETIC ORIGINS IMPACT

APPEARANCE AND TYPE OF DIARRHEA ?

STARCH

SENSITIVITY

FAT

SENSITIVITY

STRESS

SENSITIVITY

FORMAT

SENSITIVITY
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RACE DIARRHEAS PREVENTIVE TOOLS

GENETICS ?

NUTRITION ?

MICROBIOME ?

PRACTICAL FEEDING ?

THE INTESTINAL MICROBIOTA HAS

A KEY ROLE IN MAINTAINING HEALTH

AND IMMUNITY IN THE GI TRACT

( SUCHODOLSKI and SIMPSON 2013 )
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MICROBIAL DERIVED METABOLITES IN THE DOG GI TRACT

DISORDERS ASSOCIATED 

WITH CHANGES IN THE

INTESTINAL MICROBIOME

( SUCHODOLSKI and SIMPSON 2013 )
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DIFFERENCES IN THE MAJOR BACTERIAL GROUPS

BETWEEN HEALTHY DOGS AND DOGS

WITH ACUTE HEMORRHAGIC DIARRHEA

RACE DIARRHEAS PREVENTIVE TOOLS

GENETICS ?

NUTRITION ?

MICROBIOME ?

PRACTICAL FEEDING ?



01/10/2015

61

Soluble fibres forming a viscous gel with the water 
contained in the intestinal tract.

• Can retain 10 times their water volume

Slow down gastric emptying
( Do they impact on gastric ulcers…?)

Reduction of post-prandial glycaemia peak, improved proteins predigestion

Increase viscosity of faeces and facilitate their elimin ation

SOLUBLE FIBERS:

PSYLLIUM, BEET PULP

CLAYS

- TRISILICATES

- ZEOLITE, SMECTITE

- PROTECTION OF MUCOSA

- NO IMPAIRMENT OF DIGESTIBILITY
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MOS

FRUCTO-OLIGOSACCHARIDES

MANNAN-OLIGOSACCHARIDES

INACTIVATED SACCHAROMYCES YEAST WALLSFROM ASPERGILLUS NIGRICANS

OMEGA 3 FATTY ACIDS

ANTI-INFLAMMATION

IMMUNO-MODULATION

CELLULAR OXIGENATION

MEMBRANES DEFORMABILITY
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L GLUTAMINE

REDUCES INFLAMMATORY CYTOKINES RELEASE

INCREASES GLUTATHIONE (GSH)

ENHANCES HSP THAT PROTECTS ENTEROCYTES

ENERGY SOURCE FOR RAPID GROWING CELLS

ZINC

NEEDED FOR IgA AND IMMUNE FUNCTION

VERY BENEFICIAL IN CHILDREN DIARRHEAS

ENDOTHELIAL REPAIR

ZnO
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MINERAL SALTS AS CHELATES

PROBIOTICS

NO « MIRACLE »

IN PROBIOTICS !
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RACE DIARRHEAS PREVENTIVE TOOLS

GENETICS ?

NUTRITION ?

MICROBIOME ?

PRACTICAL FEEDING ?

MAIN MEAL

MAIN MEAL

PRACTICAL FEEDING AS A 

PREVENTIVE TOOLS
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WATERING THE FOOD

YES…NO…???

HOW MUCH…???

WINTER 2013/2014

TESTING OF A NEW DRY FOOD CONCEPT

« MARATHON » ROYAL CANIN

- DRY FOOD

- PILLOW PROCESS

- HYDROLYSED PROTEINS
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4800 + FATTY MEAT
TRANSITION

MARATHON

WINTER 2013/2014

TESTING OF A NEW DRY FOOD CONCEPT

« MARATHON » ROYAL CANIN

EVOLUTION OF DOG’S FECAL SCORE

+ 0,4 points

WINTER 2013/2014

TESTING OF A NEW DRY FOOD CONCEPT

« MARATHON » ROYAL CANIN
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RC MARATHON TRIAL

STOOLS AFTER 600 KM RACE

PREVENTION OF STRESS DIARRHEAS

NUTRITIONAL CONSEQUENCES

- IMPORTANCE OF PRACTICAL FEEDING PATTERNS

- TYPOLOGY OF FIBERS ( PSYLLIUM, FOS, MOS, PULPS…)

- PROTECTIVE CLAYS ( ZEOLITE, SMECTITE )

- ANTI-INFLAMMATORY ACTION OF OMEGA 3 FATTY ACIDS

- MEMBRANS PROTECTION ( ANTI-OXIDANTS )

- PROTEINS QUALITY

- PROBIOTICS IF NEEDED
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RACE DIARRHEAS PREVENTIVE TOOLS

PUTTING ALL TOGETHER IS THE

ONLY KEY TO A REALLY 

EFFICIENT PREVENTION

TRAIL DIARRHEA

WHAT’S UP ?

1. WHAT ABOUT READING IN THE FECES ?

2. INFECTIOUS DIARRHEA ? SOMETIMES !

3. EFFICIENT PREVENTIVE TOOLS

4. TREATMENT: WHO SAID ANTIBIOTICS ?
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TRAIL DIARRHEA

ARE ANTIBIOTICS THE OPTION ?

QUESTION: SHOULD WE PERTURBATE THE GUT MICROBIOME ?

TO AVOID
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NUTRIENTS SYNTHESIZED

BY NORMAL GUT FLORA

• Biotin
• Cobalamin
• Folic acid
• Pantothenic acid
• Pyridoxine
• Riboflavin
• Vitamin K
• Butyric acid
• Amino acids

GUT MICROBIAL

DETOXIFICATION

• Demethylate methylmercury
• Degrade N-nitrosamines
• Degrade polycyclic aromatic 

hydrocarbons
• Degrade aflatoxin B1 (limited)
• Hydrolyze guanidinosuccinic acid

IMMUNOLOGIC EFFECTS 

OF NORMAL GI MICROFLORA

• Enhance cell immunity
• Increase Immunoglobulin 

synthesis
• Increase Complement 

level
• Stimulate immune 

response

GI FLORA PROTECTS AGAINST

GI PATHOGENS

• Synthesis of SCFA
• Synthesis of antibiotics
• Competition for nutrients
• Deconjugation of bile salts
• Blockage of adherance receptors
• Degradation of bacterial toxins
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QUESTION: 

HOW DOES THE DOG’S MICROBIOME

IMPACT APPEARANCE OF DIARRHEA ?

THERAPEUTICALLY CONTROLED

HEALTHY DOG

NON HEMORRAGIC DIARRHEA

ACTIVE IBD

ACUTE HEMORRAGIC DIARRHEA

(SUCHODOLSKI 2012)

CLOSTRIDIUM DIFFICILE
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ANSWER: IN CASE OF ACUTE DIARRHEA WE SHOULD NOT !

RACE DIARRHEAS

KNOW HOW TO READ THEM 

TEACH HOW TO PREVENT THEM

ANTIBIOTICS IS NOT THE KEY WORD

DO INSIST ON FOOD QUALITY AND BALANCE

AVOID SOURCES OF STRESS AS MUCH AS POSSIBLE
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HELP ME RACE
ON GOOD TRAILS

SLED DOG SPORT IS UNIQUE…

SPRINT

MID-DISTANCE

STAGES

LONG-DISTANCE

ULTRA-MARATHON

MEN-DOGS-WOMEN

SNOW or DRYLAND

NATURE

TEAM WORK

…AND ITS UNIQUE CLAIM MUST BE THE RESPECT OF DOGS
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SPONSORS

MEDIAS

RESORTS

AUTHORITIES

ORGANISATION

MUSHERS

JUDGES

VETERINARIANS

AND MAKING EVERYONE HAPPY

ON A SLED DOG RACE IS NOT AS EASY

AS IT LOOKS !

ONE AND ONLY CLAIM
« RESPECT THE DOGS WELFARE »

WHY WERE STAGE RACES BORN WITH ALPIROD IN 1988 ?

- ALPS: HUDGE MEDIAS AND PUBLIC EXPOSURE
- VETERINARIAN INVOLVED IN THE BASIC CONCEPT DISCUSSI ONS
- LONG DISTANCE VETERINARY APPROACH NOT AS ACUTE AS T ODAY

WHY A POOL OF RACING DOGS
INSTEAD OF A CLASSIC RACING TEAM ?

- KIND OF A SCANDAL AMONG MUSHERS AT THAT TIME…
- BUT ON A VETERINARY POINT OF VIEW THE FRIENDLIEST W AY TO DO
- MODIFIED RACE STRATEGIES
- MODIFIED RACE TRAINING

WHY INTRODUCE THE NOTION OF TEMPORARY DROPPED DOGS ?

- SOME PROBLEMS CAN BE SOLVED WITH A BIT OF REST AND VET ATTENTION
- AVOIDANCE OF OVER-RACING AFFECTIONS
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HOW SHOULD VETERINARY DATAS 
INFLUENCE THE DESIGN OF THE TRAIL ?

QUALITY OF GROOMING IMPACTS PATHOLOGIES

QUALITY OF MARKING IMPACTS PATHOLOGIES

POSITION OF DOWNHILLS INSIDE ONE STAGE IMPACTS PATH OLOGIES

BY SHOWING PRECISE DATAS, LOCAL GROOMERS

UNDERSTAND HOW AND WHY THEY HAVE TO WORK OUR WAY

- PRE-GROOM EARLY IN THE SEASON
- BRAKE TRAIL WHEN ICY
- AVOID CROSS COUNTRY SKY TRACKS
- PACK DEEP SNOW

IMPACT ON TRAIL GROOMING
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QUALITY OF SNOW AND INDUCED DIARRHEAS

Sticky snow

Ice

Deep snow

Powder snow

0

10

20

30

40

50

60

70

Diarrheas Metabolic

disorder

Traumatology Tireness

R
e

p
a

rt
it

io
n

 o
f 

re
co

rd
e

d
 c

a
se

s 
(%

)

QUALITY OF SNOW AND INDUCED PATHOLOGIES

Sticky snow

Ice

Deep snow

Powder snow

IMPACT ON TRAIL GROOMING

QUALITY OF SNOW AND INDUCED 

TRAUMATOLOGY

Sticky snow

Ice

Deep snow

Powder snow

INCREASED FRONT AND HIND LEGS INJURIES:

- Shoulder tenosynovitis

- Back stiffness and injuries

- Achilleus tendon ruptures

INCREASED FRONT LEG INJURIES:

- Carpal injuries (tenosynovitis)

- Podal injuries

IMPACT ON TRAIL GROOMING
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Multiple micro-lesions

can lead to rupture

or rhabdomyolysis

2013 : 4 CASES OF RHABDOMYOLISIS…

…BUT SOFT DEEP SNOW IN FIRST STAGES DUE

TO TOO LATE LOCAL GROOMING OF TRAILS.

2014 : TRAILS IN THIS AREA WILL BE GROOMED 

EARLIER IN THE SEASON…AND WERE FINALLY NOT !

IMPACT ON TRAIL GROOMING

STRAIGHT AHEAD RIGHT TURN LEFT TURN DIFFICULT DIFFICULT TURN DANGER

IMPACT ON TRAIL MARKING

QUALITY OF

MARKING
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TRAUMATOLOGY DIARRHEAS METABOLIC PROBLEMS FATIGUE

EVOLUTION OF THE INCIDENCE OF MAIN PATHOLOGICAL PROBLEMS

ON LGO SLED DOG RACE AS A CONSEQUENCE OF TRAILS MODIFICATIONS

CUMULATED IMPACT OF BETTER TRAILS GROOMING AND MARKING

SOLVE A SPECIFIC TRAIL PROBLEM

VETERINARY DATAS : ABNORMAL HIGH LEVEL OF 

SHOULDERS PROBLEMS AFTER ONE SPECIFIC STAGE
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TOUGH UPHILL THEN SUDDEN DOWN

WITH SOFT SNOW ON TOP IS THE CAUSE 

OF THE SHOULDER PROBLEMS

SOLVE A SPECIFIC TRAIL PROBLEM

MORZINE CHAMPERYYEAR 1

YEAR 2

SOLVE A SPECIFIC TRAIL PROBLEM
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PROPRIOCEPTION OF DOGS IS A KEY-POINT

SOFTEN THE STAGES DESIGN

ON AN ALPINE RACE, DOWNHILLS ARE

THE MAJOR CAUSE OF TRAUMAS
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FRONT LEG BACK LEG

STAGES

STEEP DOWNHILLS

SHOULDER ELBOWPAWS CARPUS FINGER
FINGER LEG BACK NAILS TARSUS PAWS

TRAUMATOLOGY

SOFTEN THE STAGES DESIGN

ON AN ALPINE RACE, THE WEATHER CAN QUICKLY TURN

TO TOO WARM TEMPERATURES FOR THE DOGS

SOFTEN THE STAGES DESIGN
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NIGHT RUNS ARE ALLWAYS SAFER

BUT :

- Medias

- Sponsors

- Spectators

- Resorts

SOFTEN THE STAGES DESIGN

BACK MUSCLE PROBLEMS
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TIRED DOGS MEAN MORE TRAUMATOLOGICAL PROBLEMS

TIRED MUSHERS AND HANDLERS MEAN 
LESS ATTENTION AND CARE FOR THE DOGS

EXHAUSTION
INCIDENCE

STAGE 
NUMBER

ANALYSIS OF DATAS
SEARCH FOR EXPLANATION

NEXT EDITION MODIFICATIONS

REST PERIODS
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FIELD RESEARCH

TOOL FOR FIELD RESEARCH PROTOCOLES

MUSHER AMUSHER A MUSHER BMUSHER B MUSHER CMUSHER C

VITAMIN E

PARAOXANASE

RESEARCH PROGRAMS

TOOL FOR FIELD RESEARCH PROTOCOLES
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Concentrations plasmatiques de vitamine E chez 6 

équipages (place finale) avant (J1) et après (J3) le 

Trophée Grande Odyssée 2007 (Moyenne + SEM; (*) 
significativement différent de la valeur à J0, P<0,05)
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PLASMA VITAMIN E

BEFORE AND AFTER THE RACE

PLASMA VITAMIN E

BEFORE AND AFTER A STAGE RACE

PONTIER AND JUILLAGUET

HIGHER LEVELS OF ANTIOXIDANTS

IN THE DRY FOOD (RC 4800)

VITAMIN E

RESEARCH PROGRAMS

TOOL FOR FIELD RESEARCH PROTOCOLES

MYELOPEROXIDASE….SALIVA vs BLOOD

RESEARCH PROGRAMS



01/10/2015

88

Speckle Tracking Imaging

RESEARCH PROGRAMS
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YOU CAN WAKE UP, IT IS OVER !

ANY QUESTION ?

dgrandjean@vet-alfort.fr

dclero@vet-alfort.fr


