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Training and nutrition must be adapted




For each type of Work / sport the
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Prevention
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Orfentation of the metalbolism
i diiiferent types of endurance efiorss

i sled dogis

TYPE OF EFFORT ANAEROBIC - LACTIC AEROBIC
Sprint [4 to 6 km] +++ +++
Sprint [10 to 20 km] ++ 4+
Mid distance + ++++
Stage race [+ to ++]* T+
Long distance 0 4+
Ultra-marathon 0 o+

* push, or resistance [uphill]




Physical training for
endurance
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Mettre ici photo chien sur tapis roulant










ENDURANCE TRAINING IMPROVES OXIGEN CONSUMPTION
HOW IS NUTRITION INVOLVED?

- NUTRITION PROVIDES THE RIGHT FUEL
- NUTRITION CAN INCREASE OXIGEN CONSUMPTION
- FUEL IS FAT, BUT THE QUALITY OF FAT IS IMPORTANT




Comparison of maximal fat oxidation in sled dogs, o rdinary
dogs on low fat diet, and ordinary dogs on high fat diet

pmoles O ,/min/kg

[REYNOLDS, 1996]
3 —]
2 —
1 —
0
Sled dogs on Ordinary dogs Ordinary dogs
Hi Fat Diet Pre Hi Fat Diet Post Hi Fat Diet

Comparison of mitochondrial volume between sled dog S,
ordinary dogs on low fat diet and high fat diet

Mitochondrial volume

% per fiber [REYNOLDS, 1996]
15,97

16 — 15,04
12 — 11,59

8 —
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Sled dogs on Ordinary dogs Ordinary dogs

Hi Fat Diet Pre Hi Fat Diet Post Hi Fat Diet




Quality of the energy in working dogs
s

« FUNNY FATS »

SHORT CHAINS FATTY ACIDS

Coco, coprah all

Digestive and metabolic utilization similar to wate
No need for acyl-carnitine

No risk of ketone-bodies production

« Fast fats »

Quality of the energy in working dogs
gs

« FUNNY FATS »

OMEGA 3 FATTY ACIDS

PUFA

Essentiel

Increase cell membrane permeability to O2
Increase cell membrane deformability
Anti-inflammatory effect

Omega6/0Omega3 5




Exemple of a good synthesis: sled dogs

Exemple of a good synthesis: sled dogs

Aerobic power

‘Fat” + O2

Glycogen
resynthesis

Anaerobic power




Dry food [35/30]

p.100 of ration 100

90

80
70
60
50
40
30
20

10

0

+ Wet complement [13/28]

Kcal / day

1000 2000 3000 4000 5000 6000 7000 8000

Prot/ME (%) 32

31 30

20

Practical feeding of racing sled dogs using
a complete balanced dry food (35/30)
and a dedicated complement (45/45)

Proportion

Dry food */ Kcal ME/kg Prot. Fat % cal.
Complement ** (%DM) (%DM) (%DM) Prot .*x**
80/20 # 4 550 37 34 315
70/30 # 4 650 38 36 31.6
60/40 #4750 39 38 31.6
50/50 # 4 850 40 40 31.7
40/60 #5000 41 42 31.8

*%

*k%k

Complete balanced dry food « 35/30 »
Working complement « 45/45 »
Essential respect of ratio prot/cal.




Physical training for
resistance/speed
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TRAINED DOGS CANNOT COPE WITH LONG
TERM PROBLEMS
IF NUTRITION IS NOT ADAPTED !

FIELD TRIAL DOGS (UMES, 2002)

Mg++
(meg/l) PLASMA MAGNESIUM

0,95
0,9

0,85 A

0,8 1

0,75 A

0,7 A

0,65 A

0,6 - x x : x time
R1 R2 R3 R4

R5




FIELD TRIAL DOGS (UMES, 2002)

FeAl FREE FATTY ACIDS
0,9 1
0,8
Lipomobilization
0,7 1 Aerobiosis
Drop of Magnesemia
0,6 1 @
0,5 1
Increase Mg level in food
0,4 1
0,3 - time
El E2 E3
Hematocrite PCV
(p100)
7 -
65 - Cumulated Oxidative Stress effect

« Sport Anemia » Syndrom

Food Proteins

55 I Antioxidants

50 - T l time
R5

60

T T T

R1 R2 R3 R4




SLED DOGS (KRONFELD, 1988) |

Hemoglobin (g/dl) 32 to 40% PROTEINS / DM

26 to 28% PROTEINS / DM

[Kronfeld, 1988]

Time

End of racing season (weeks)

Effect of protein intake during training
on biochemical and performance variables in sled do gs

Proteins [% of ME] 18 23 29 35
(% in a 4500 kcal ME/kg dry food) (20) (26) (33) (40)
Hematocrit (p100) 46 0.1 48 2 50 1 50 1
VO2max (ml/min/kg) 128 +80 174+12 180+12 174+12

Muscle problems on dogs 8/8 1/8 0/8 0/8

(Reynolds,1999)




TOTAL PLASMA ANTIOXIDANTS

TPAO

0,9 ~

0,8 A

0,7 A

0,6 -

Loss of resistance to
Cellular Oxidative Stress

!

Antioxidants

temps

Impact of Physical Training on Cellular Antioxidants

SOD activity

Powers,1994

Medium Training Intensity

High Training Intensity

Low Training Intensity

Daily Training
1\ Duration (min/day)




Impact of Physical Training on Cellular Antioxidants

SOD activity

TRAINED

O UNTRAINED

Positive effect only on highly
oxidative muscle fibers

Sen,2002

Type | Type lla Type b

Influence of muscle type fiber

Impact of Physical Training on Cellular Antioxidants

SOD activity

TRAINED

UNTRAINED

Winters,1998
CuzZn SOD Mn SOD Cuzn SOD Mn SOD




Impact of Physical Training on Cellular Antioxidants

GPX activity

Sen,2000 Daily Training

1‘ 1‘ T T Duration (min/day)

00 30 60 90

| Effect of training in locomotor skeletal muscles |

Restauration of glycogene
during a long distance run in sled dogs

(WAKSHLAG et al., 2002)




Restauration of glycogene
during a long distance run in sled dogs

[Mackenzie, 2005]

Muscle concentration in Food ® 50 p100 Fat (ME)
glycogene (nmol/kgDM) 15 p100 CHO (ME)
] 340 Biopsies ® Before meal
l 4 hours after completing 160 km
213
177 Intensive Neoglycogenesis
i Alternate substrats (AA)
i Resynthesis window
73
- i
‘ ' Distance

0 km 160 km 320 km 800 km

Physical training for
proprioception/cognition
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NUTRITIONAL ADAPTATIONS

| PROPRIOCEPTION |

GAGS (chondroitine, Glucosamine)

COGNITION

PUFA, AA

Specific work
education plans

FEEDING THE NOSE???




Effect of dietary fat source and exercise on odoran  t-detecting ability of canine athletes
Eric K. Altom, Gary M. Davenport, Lawrence J. Myers and Keith A. Cummins,
Veterinary Science
Volume 75, Issue 2, October 2003, Pages 149-155
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Food 26% Prot. Food 26% Prot. Food 26% Prot.
12% Fat 17% Fat 17% Fat
50% PUFA 75% PUFA 35% PUFA

/\

Effect of dietary fat source and exercise on odoran  t-detecting ability of canine athletes
Eric K. Altom, Gary M. Davenport, Lawrence J. Myers and Keith A. Cummins,
Veterinary Science
Volume 75, Issue 2, October 2003, Pages 149-155

Olfactive acuity of dogs post intense work

Daily training @

Before test « stress » 10,7 1,3 78 14

After test « stress » 39+14 8,1+1,2

Modification of olfaction

Practical consequence

Without a permanent physical training, stamina and str ess generated by work
mission induce a strong decrease in dog’s olfaction cap ablilities




Effect of dietary fat source and exercise on odoran  t-detecting ability of canine athletes
Eric K. Altom, Gary M. Davenport, Lawrence J. Myers and Keith A. Cummins,
Veterinary Science
Volume 75, Issue 2, October 2003, Pages 149-155

Relation Olfaction — Quality of Food Fats

Food
Standard @ Saturated Fats

Physical Training YES NO YES NO YES NO

A~

Week 4 180 120 [11.0\ [f11.3\ 180 120
Week 8 150 77 (03| 83] 113
Week 12 137 a7 \10.7/ \9o

Practical consequence

Excess of saturated fats/ insuffisancy in polyunsatura ted fats induice a
progressive decrease in dog’s olfaction capabilities

Training and working
longevity




In working dogs, the goal is to maintain a
good dog in operation as long as possible...

This requires:

- To fight the decreased turn-over of muscle fibers
(sarcopenia) through training (resistance, heart) and
nutrition (essential amino-acids, energy utilisation
ergogenic aids)

- To help the dog cope with increased oxidative-stress
through training (soft endurance) and nutrition (anti-
oxidants)

- Totry to slow-down the consequences of chronic inflammation
through training (decrease the intensity, maintain frequency) and
nutrition (omega 3 fatty acids, anti-oxidants balance, new
concepts)

- To help maintain cognitive functions  through training (increase
the amounts of cognition exercises) and nutrition (specific
amino-acids, vitamins or fatty acids?...)




Conceptual model of overeaching, recovery,
supercompensation, and overtraining

Performance

Original level

of

performance

New level
of
performance

Acute
overeaching

Time

Schematic genesis of overtraining syndrom

—

Training load
Competition
| Non training stress factors

l Recovery |

mozr»r>»w< —

Neuromuscular
overload

Sympathetic
overload

overload overload

Metabolic | Psychomental | Adrenal

overload

\

| /

Altered immune function
Peripheral fatigue
Altered mood state
Central fatigue
Altered reproduction function

Oxidative stress consequences

———

| PERFORMANCE INCOMPETENCE




- Provide an optimal quality of energy in adequate a  mounts

- Minimize the volume and weight of the intestinal bo lus

- Help keep the animal properly hydrated

- Take into account the dog’s training program

- Help maximize results of tother ergogenic activitie S

- Fill physiological gaps created by stress

- Be a true preventive factor for stamina related

gastrointestinal problems

TRAINING

VO, Max = =  eep-
Lactates Tolerance =—=»

Muscle Power =—=»

Anaerobic Lactic Power ———p

Movement balance —>

GOALS

ENDURANCE
RESISTANCE
STRENGTH

SPEED
PROPRIOCEPTION

NUTRITION

<« Fueling : Fats...

<—— LDH : Zn ; Vitamins B...

<«—— Solid bones and tendons :
Prot, Ca, P...

<«—— Fueling : Glycogen, Vit B...

<—— Quality of joints : gags,

omegas, oe...
Work as a game  ——p MOTIVATION <« Neuromediators : amino-acids
Red cell count - - == OXYGEN TRANSPORT «—— Sports anemia: proteins
Oxidative stress ~—  —=> STRESS <+ Antioxidant nutrients




WARM-UP
PER-WORK SNACKING
RECOVERY

PREVENTS MUSCLES AND
TENDONS INJURIES

IMPROVES THE QUALITY
OF EXERCISE

HELPS ABETTER
RECOVERY




IN ORDER TO AVOID THIS...!!!

@

O




- 25p100 of the daily ration 3 hours prior to exercise
- Snack and water 30 minuts prior to exercise




IMPORTANCE OF RECOVERY

NO |

IMPORTANCE OF RECOVERY

Active Recovery




IMPORTANCE OF RECOVERY

Watering

IMPORTANCE OF RECOVERY

Glycogene Recharge
« Snack » = overcooked starch + ergogenic aids [L.Car  nitine, vitamins B]




IMPORTANCE OF RECOVERY

YES !




TRAINING: Hard endurance, Resistance, Explosivity, Cognition

NUTRITION: « 30/20 » Stress/Inflammation adapted,
Pre-During-Post work supplements

TRAINING: Light endurance, Speed, Explosivity, Cogn ition, Strength

NUTRITION: « 30/20 » stress/inflammation adapted,
Pre-Post work supplement




TRAINING: Addiction to stressfull situations, Neck m uscles strength

NUTRITION: Anti-oxidants supplementation

TRAINING: Speed, Explosivity, Strength, Cognition

NUTRITION: « 30/20 », Pre-work and Recovery supplement




TRAINING: Light endurance, Cognition

NUTRITION: Anti-stress maintenance diet, Cognition supplement

TRAINING: Light endurance, Cognition

NUTRITION: Anti-stress maintenance diet, Cognition supplement




TRAINING: Endurance in warm conditions

NUTRITION: « 32/24 », Fatty snacks, Heat stress supplem ent

Conception of the feeding program

Eventual specific work supplement during
intense stress periods

High Prot
High Fat
Maintenance Dry Food
Dry Food (30-35/22-30)
—

Light Training Hard Training or Work Period

e —)

Light Training
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Extreme Training:

The new Diving-Dog
of the Paris Fire
Brigade




dgrandjean@vet-alfort.fr
www.dominiguegrandjean.com




