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President’s Welcome
It is a pleasure to welcome all of you to
the 15th Biennial ISDVMA Symposium in
Valencia, Spain.
We are excited to have our conference in
Europe again.
Since dryland racing is
becoming increasing popular all over the world,
this conference is highlighting dryland racing
and training and the unique issues seen with
these events.
Dryland racing is very active in
Spain so it is very appropriate to have our
conference here.
The knowledge we gain by working with sled dogs crosses over to benefit athletic and
working dogs in other disciplines including agility, field trials and search-and-rescue. We
will have not only lectures, but practical sessions on Sunday to give information and
techniques that can be used in your daily practice as well as with sport dogs.
In addition, welfare and ethics issues are becoming increasingly important in any animal
related sport. This is being seen worldwide, and we are fortunate to have speakers
addressing welfare issues in North America, South America and Europe. The panel
discussions on Saturday and Sunday will help ISDVMA form a Sled dog code of practice
that can be used by races, sled dog organizations, and mushers to enhance sled dog
welfare.
Dr Milagros Benito Hernandez has done an outstanding job arranging our conference
facilities and hotel. The program was jointly coordinated by Dr. Benito, Dr. Grandjean and
Dr Pacheco.
Dr. Monica Pacheco took on the challenge of creating the proceedings again, a difficult
job at best. Gathering this information from busy veterinarians on 3 continents is not easy
even with the internet.
These biennial meetings offer a unique opportunity for veterinarians involved with sled
dogs to gather, discuss issues, and learn about the latest topics and research. From what
we learn here, the more knowledge we can spread to other members of the sled dog
community,
the better for the dogs themselves.
Thank you to everyone who has helped make this conference successful.
honoured to have you here and we know you will be glad you came.

We are

Sincerely,
Caroline Griffitts, DVM, DACVSMR, CVSMT
President ISDVMA
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Special Thank you

I.S.D.V.M.A wants to thank you Universidad Cardenal Herrera (CEU), Veterinary
College, for hosting and organizing this beautiful event.
Special thank you to Dr. Milagros Benito, who has take care of this meeting with
her professionalism and passion for this sport.
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We want to thank all members around the world, that make the
good care of our sled dogs possible….

Everyone who loves mushing and veterinary medicine is invited to
become ISDVMA member……Join

us!

www.isdvma.org
isdvma@isdvma.org
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ISDVMA 15th Biennial Symposium Schedule
Palacio de Colomina
Valencia, Spain
Friday, 21 September, 2018
Welcome to the 15th biennial ISDVMA meeting and symposium! –
•
•
•
•
•

9.30 – 10.00 Welcome and opening ceremony
10.00 – 11.30 Training and conditioning for sprint snow and dryland races – Lena
Boyssen
Hillstad, Norway
11.30 – 12.00
Coffee break and poster presentations Sponsored by
Indiba Animal Health
12.00 – 13.00 Dog care for sprint snow and dryland races – Dr. Jaime Martinez,
Spain
13.00 – 14.00 Discussion on some non traumatological problems – Dr. Dominique
Grandjean, France

•

14.00 – 15.00 Lunch on your own

•

15.00 – 15.45 Kennel cough – disease management and vaccine protocols– Dr.
Esperanza Jurado, Spain. Sponsored by Boehringer Ingelheim. Lecture will be
presented in Spanish, with English type on the slides

•

15.45 – 16.45 Thermoregulation in sled dogs in a mid-distance race– Dr.
Delphine Clero, France
16.45 – 17.15 Coffee break – Sponsored by Boehringer Ingelheim
17.15 – 18.15 How to become a race veterinarian – Dr. Mónica Pacheco, Spain
18.15 – 19.00 Radiofrequency treatment of muscle injuries, Dr. Marc-Ignasi
Corral-Baques, Spain. Sponsored by Indiba Animal Health
Cocktail Meet-and-greet - Sponsored by Indiba Animal Health

•
•
•
•
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Saturday, 22 September, 2018
•
•
•
•
•
•
•
•
•
•

9.30 – 10.30 Kennel management – Lena Boyssen Hillstad, Norway
10.30 – 11.30 Welfare and ethics in sled dog sports – Dr. Dominique Grandjean,
France
11.30 – 12.00 Coffee break - Sponsored by Pharmadiet Veterinaria
12.00 – 13.00 Animal welfare in sled dogs in Lapland – J C Garcia Rossell, Finland
13.00 – 14.00 Sled dog welfare in Cerro Chapelco, Argentina – Pablo German,
Argentina
14.00 – 15.00 Lunch on your own
15.00 – 17.00 Panel discussion on welfare and ethics in sled dogs – Moderator:
Dr. Dominique Grandjean, France
17.00 – 18.00 Doc Lombard Award Winners presentation – Danielle Engel, USA

Sunday, 23 September, 2018:
Universidad Cardenal Herrera- Fac. Veterinaria
•
•
•
•

9.00
Board bus for ride to veterinary hospital – Sponsored by Arion Pet
Foods
10.00 – 10.30 Welcome – Hospital Clínico Veterinario Aulas de Apoyo
10.30 – 11.30 ISDVMA sled dog standards of care – Dr. Annette Kriller, Sweden,
and Dr. Richard
Long,Canada
11.30 – 12.30 Workshop: tendon injuries.

•

•
•
•

•

•

12.30 – 13.30 Lunch break
13.30 – 15.30 Workshops: Physiotherapy applied to sled dogs
▪ Fascial approachment in carpal injuries in sled dogs : Using
flossing and myofascial induction – Dr. Mario Soriano Gonzalez,
Spain
▪ Trigger points and myofascial pain in sled dogs: clinical and
therapeutic approach – Dr. Nuria Otero Queijas, Spain
15.30 – 17.30 Workshop: Cardiovascular control in sporting dogs – Dr. Milagros
Benito Hernandez,Spain
17.30

Concluding remarks, adjournment, and we’ll see you in 2020!!
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We are proud of our sponsors……

www.arion-petfood.es

www.boehringer-ingelheim.es

www.indiba.com

www.opkoeurope.com

www.royalcanin.fr
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Welcome to our speakers…
Dr. Michela Arena
Degree in Veterinary Medicine from the University of León in 2005.
After 7 years in a small animal clinic, in 2013 she trained in Veterinary
Rehabilitation and Physiotherapy at FORVET School with Dr. Gemma del
Pueyo Montesinos.
Since 2014 Veterinary Responsible of FISIODOG, first veterinary center
specialized in Rehabilitation in Castilla y León, Spain.
Continuous training in many fields related to the specialty: neurology,
sports medicine, orthopedics, pain control among others.
Member of AVEPA and of the working group of Veterinary Rehabilitation
and Physiotherapy.
Member of AEVEFI (Spanish Association of Veterinary Physiotherapists).
Technical consultant in the INDIBA Animal Health division. Development in the Radio
Frequency application.

Dr. Milagros Benito Hernández.
Doctor in Veterinary Medicine from the University of Extremadura
(UEX), MBA, training as a specialist in Clinical Analysis and from
ENVA Cinesiologie, physiothérapie et readaptación fonctionelle.
Dedicated to university teaching in internal medicine of small
animals in the College of Veterinary Medicine of the CEU
Cardenal Herrera University from 1999 to the present, in the
Department of Medicine and Animal Surgery. At present, she is
also responsible for the Canine Sports Medicine and Veterinary
Rehabilitation Service of the CEU Veterinary Clinical Hospital,
veterinary adviser in the FDCIV, member of the Animal Welfare Committee of the ICOVV,
member of the animal welfare committee of the IFSS. Author of 35 articles in the
veterinary field in scientific publications, 37 contributions presented in congresses,
conferences or international meetings and 64 contributions (oral communications) in
courses, conferences or national congresses.
Affiliated to: ISDVMA, IAVRPT, MUSCOVA Mushing Club, IWDBA.
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Lena Boysen Hillestad
She born in 1969 in Norway. She is married, with
two kids (16 and 19 years old)
Her first competition was in 1979. Since that, has
been participating in several Championships and
races around the world, most in sprint trails,
drylands and on snow. She used to have 7 dogs
( (Greysthers, GSP and AH)
Her husband, Kjetil has about 16 AH for mid
distance. He used to participate on sled classes.
She has been a winner in :
25 x World Champion
15 x European Champion
30 x Norwegian Champion
Winner of the stage races: Valgaude, Defi Rhöne Alpes and Pirena
Skijoring, pulka, dryland and sled 4-dog (some 6-dog)

10

Dr.Delphine Clero.
Delphine Clero, DVM, PhD is a veterinarian, assistant
professor at the K9 Breeding and Sports Medicine Unit at
the Alfort National School of Veterinary Medicine in Paris,
France.
Her PhD was in working dog nutrition managed under
Dominique Grandjean, where she investigated the
relationships among stamina, oxidative stress, inflammation,
and performance.
Dr. Clero is a captain and veterinarian with the Paris Fire
Brigade, where she
specializes in search and rescue dogs as well as serving as
Technical Cynotechnic
Advisor. Along with her colleges, she is working to improve the efficiency of search and
rescue teams through the prevention of stamina-related pathologies such as dehydration
and hyperthermia. She is actually working on sled dog thermoregulation during exercise
comparing winter and summer activities.
Dr. Clero has practiced canine sports medicine since 2008 and La Grande Odyssee for 6
years as chief veterinarian. She is now chief veterinarian from the French sled dog sport
federation, and for the race Lekkarod in France.

Dr. Marc-Ignasi Corral-Baqués
·
PhD in Basic Medical Sciences (Rovira i Virgili University,
Tarragona, Spain)
·
Diploma on Advanced Studies D.E.A. (Rovira i Virgili
University, Tarragona, Spain)
·
Master on Medical and Surgical Lasers (Rovira i Virgili
University, Tarragona, Spain)
·
Diploma of Medical Lasers (Barcelona University, Spain)
·
Bachelor of Medicine and Surgery (Autonomous University of
Barcelona, Spain)
·
Present work: Medical Advisor to INDIBA, S.A.
·
Retrain teacher in official courses by the Autonomous
Government of Galicia and Asturias for State Secondary School teachers.
·
Teacher at the Extension Course “Specialist in Laser Fundamentals of Sports
Medicine, Rehabilitation and Laser Therapy” (U.R.V.).
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Danielle Engel, Doc Lombard Award
Danielle Engel is a fourth year veterinary student at the University of
Illinois. She completed her Bachelor of Arts degree at Augustana
College in Illinois with a major in Biology. After graduating vet school,
she wants to complete an academic rotating internship with the
ultimate goal of becoming board certified in small animal surgery.

José Carlos García-Rosell, PhD in Management
José-Carlos García-Rosell is a Senior Lecturer in Tourism Studies at
t h e U n i v e r s i t y o f L a p l a n d , Fa c u l t y o f S o c i a l S c i e n c e s ,
Multidimensional Tourism Institute (MTI). His research interests are in
the areas of sustainable business development, corporate social
responsibility, stakeholder theory, responsible tourism, tourism
product development, management education, action research and
ethnographic research. He obtained a PhD in Management from the
University of Lapland (2013), a Licentiate Degree in Marketing from
the University of Oulu (2009) and a Master’s Degree in Agricultural
Economics from the University of Natural Resources and Life
Sciences, Vienna (2001). During his studies in Vienna, he followed
with particular interest the discussions on animal welfare in relation to farm animals. He
has been working as the Project Leader of “Animals and Responsible Finland” and a
leading researcher in the project “Animal Welfare in Tourism Services”. Both projects have
received funding from the European Union. He is also one of the content creators of the
Website “Animal Tourism Finland”. García-Rosell has published his research in various
books and journals such as Management Learning, Journal of Business Ethics, Journal of
Sustainable Tourism and Leisure and Society.

12

Dr. Dominique Grandjean
Dominique Grandjean (DVM, PhD, HDR) is a Professor at the

national veterinary school of Alfort (France), where he works as
Head of the equine and carnivores clinical sciences department,
and head of the canine breeding and sport medicine unit. As a
faculty in Alfort he has been focussing most of his work on dog’s
nutrition and working dogs’s performance for the last 32 years,
with a special attention to oxidative stress prevention and
consequences. He is also a colonel veterinarian for the Paris Fire
Brigade (military unit, 8500 firefighters), in charge, among other
tasks, of the canine search and rescue teams, of the management
of dangerous animals, and of biological hazards. Dominique is
also national and regional technical advisor of the civilian security for cynotechnics and
biological hazards, and national advisor for civilian security working dogs (Ministry of the
Interior).
He created in 1999 and then developed a national post-graduated diploma on disaster
and environment veterinary medicine, and more recently one on physiotherapy and
rehabilitation in carnivores (with Dr Clero) and is also Professor at the national superior
school for firefighters officers. He is the actual President for the National Association of
Firefighters Veterinarians, a founding diplomate of the European College for Veterinary
Sport Medicine and Rehabilitation, Chairman of the Health and Animal Welfare
Committee for IFSS and the president of Lekkarod sled dog stage race

Dr. Mª Esperanza Jurado Luna
Esperanza graduated from the University of Cordoba, Cordoba,
Spain in 2009 which she followed with a M.Ed.in Health Science.
Then she worked for 5 years in veterinary clinics in Andalusia.
The following years, she worked as Sales representative for Elanco
and then for Merial.
She is currently Technical Advisor for
Boehringer Ingelheim Animal Health Pet Vet, focused on vaccines,
immunotherapy and antibiotics.
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Dr. Jaime Martínez Sallés
Clinical veterinarian of small animals, since 1987 he
works in his clinic in the town of El Masnou (Barcelona).
Since 1998 he is involved in the world of mushing (sled
dog racing) participating in the veterinary team of the
Pirena race (White Route of the Pyrenees) and later
taking charge of the veterinary team of the same until his
disappearance as a race in 2012 (Last edition).
He has also been the veterinarian responsible for many of the Spanish mushing
championships held in snow and dryland. Since 2002 he has participated in international
races on numerous occasions in the Iditarod, Yukon Quest (Canada-Alaska),
Finnmarkslopet (Norway), Race to the Sky (Montana, USA) and even the exotic Nord Hope
Race in Russia.
He has been a member of ISDVMA (International Sled Dog Veterinary Medicine
Association) since 2000. At the same time, his interest in doping in dog races has led him
to be the first in Spain to train as DCO (Doping Control Officer) by the IFSS (International
Federation of Sleddog Sports)
Currently and the result of this activity in the world of mushing, he has published a
compilation book called "A Veterinarian in the Snow" (Godall Edicones).
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Dr. Nuria Otero Queijas
DVM, College of Animal Chiropractors Diplomated, AIQA
Diplomated in Animal Chiropractic, Rehabilitation and
Veterinary Physiotherapy Diplomated (Bwizer -Ibravet),
Contemporary Acupuncture and Management of Chronic Pain
Certified (British Acupuncture Society and Western Veterinary
Acupuncture Group)
Graduated in Veterinary Medicine in 1999, she works
exclusively in the field of veterinary rehabilitation, sports
medicine and pain treatment, with special interest in chronic
pain.
She distributes her work between different clinics, her own center and the veterinary
hospital of which she is part. She also uses part of her time to teach other colleagues
about physiotherapy, acupuncture and chiropractic.
She works as a Trail Veterinarian since 2013 in Femundløpet and Finnmarksløpet, Norway.
When she is not working, she likes to spend time with family, pets and friends, singing
with her rock band, painting and making handmade jewlry at home.

Dr. Monica Pacheco Durán
Monica Pacheco, DVM, graduated from the Madrid Complutense
University College of Veterinary Medicine in 1997 and since that
practices small animal medicine in her own clinic in Madrid, Spain. She
loves winter time, sled dogs and outdoor sports.
She has been a member of the Pirena sled dog race veterinary team
since 2005. She has been a trail veterinarian on the Yukon Quest and
Finnmarksløpet, and now

is volunteering at Wyoming Stage Stop

Sleddog Race, since 2016.
Dr.Pacheco has been Vet Chief of Spanish National Championship, both
Dryland and on snow, several times.
Nowadays Dr. Pacheco is one of ISDVMA Board Members and collaborates together with
Dr. Caroline Grifffits on the IFSS Anti-Doping Committee and as Veterinary advisor on the
RFEDI (Royal Spanish Winter Sports Federation) Mushing Committee.
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Mario Soriano González, DVM
College of Animal Chiropractors Diplomated (COAC-USA),
AIQA Diplomated in Animal Chiropractic, European School of
Craniosacral Therapy Diplomated with postgraduate in fascial
and joint approachment.
Graduated in Veterinary Medicine in 2001, he works exclusively
in the field of veterinary rehabilitation, physiotherapy and sports
medicine. Mario develops a mixed practice with dogs and
horses.
He is Director of the Small Animal Rehabilitation Service in Grupo Veterinario Clivetval SL
of Valencia, Spain. He also participates actively in teaching veterinary chiropractic and
physiotherapy in the Veterinary Faculty of the Universidad Católica de Valencia (Spain)
and in different postgraduate training programs.
When he is not working, he likes to spend time with family and pets, read books and enjoy
of nature.
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INDEX of lecture notes.
•

Dog care for sprint snow and dryland races – Dr. Jaime Martinez, Spain

•

Kennel cough – disease management and vaccine protocols–
Dr.Esperanza Jurado

•

How to become a race veterinarian – Dr. Mónica Pacheco, Spain

•

Radiofrequency, a new tool for sport dogs: pre, post-competition and
injury recovery” ., Dr. Marc-Ignasi Corral-Baques, Spain

•

Welfare and ethics in sled dog sports – Dr. Dominique Grandjean, France

•

Animal welfare in tourism: the case of sled dogs in Lapland, Finland–
J C Garcia-Rosell, Finland

•

Sled dog welfare in Cerro Chapelco, Argentina – Pablo German,
Argentina

•

Trigger Points and Myofascial Pain in sled dogs: clinical and therapeutic
approach - Dr. Nuria Otero

•

Fascial approachment in veterinary medicine.- Dr. Mario Soriano

•

Doc Lombard Student Research Award- Danielle Engel, VM3

•

Body Score Condition- Dr. Caroline Griffitts

•

Posters
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VET CARE IN DRYLAND AND SPRINT RACE
Jaime Martinez Sallés DVM
Centre Veterinari El Masnou
IFSS Antidoping DCO
Jmartinez.pirena@gmail.com

As veterinarians of the ISDVMA, involved in mushing, we are used to long
distance races in remote, solitary, icy places… We all dream of the races held in
Alaska, the Yukon Territories, the Finmark area, the Alps, the Pyrenees, etc.
However, in Europe since many years there is a boom of dog races on dryland,
without snow, with different disciplines: Cart with 4, 6 or 8 dogs, scooter with one
or two dogs, bikejoring and “canicross”. The latter is very popular for the public in
general as it is an easy way to get started in this sport, even using your own pet.
In view of this, veterinarians should take care of dogs taking part in these races
and during their training seasons.
The first thing to take into account with many of these mushers who take part in
certain disciplines, such as bikejoring, scooter, “canicross” or similar, is that they
have nothing to do with classic mushers. They only have a few dogs (sometimes
just one), usually living at home (in the garden or even inside as a pet and family
dog). This normally makes a difference in handling his dog(s), the ability to afford
the best food (without need of sponsors), the possibility of preventive medicine,
etc. Therefore, these mushers easily become our clients and we will have to
establish a commercial planning to offer them: previous checking before training
sessions with complete physical examination, X-rays, ECG, blood tests, complete
vaccination. Feeding plans for training periods and for specific races. I would
highly recommend to offer these mushers, who may become our clients, fixed
tariffs for each dog in order to supply this service.
Food planning for sprinters in dryland racers dogs is not as demanding as for
medium or long-distance racers dogs. 2500 or 3000 kcal per dog/day will be
enought. Normally no supplements are needed to increase daily caloric intake as
would be necessary for medium and long-distance dogs. Anyway, certain
supplements may be interesting such as palm or coconut oil (to supply quick extra
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energy before a race), fish oil (energy boost and powerful antioxidant),
maltodextrin (to assist muscular glycogen recovery after the race).
Sprint and earth races are held in high speed circuits, normally of two rounds, and
the veterinarian in charge of the race should be very quick to detect any
pathologies in the dogs passing the finish as there is little time for observation. It is
very easy that teams with several dogs arrive almost at the same time and all of
them should be checked as quickly as possible. Aggression related pathologies
(fights between dogs) may be frequent in this kind of races, as although mushers
normally perfectly control their dogs, the animals become very excited at the start
and there is a high concentration of dogs together at this moment, so we should
take this into account.
Environmental conditions such as humidity, wind and temperature should be
carefully controlled by the veterinarians in charge of dryland and sprint races (as in
any kind of race, obviously). Hyperthermia and heath stroke may occur if these
parameters are neglected.

Summarising: Vet care for dryland and sprint races should be focused on a strong
relationship with the musher before any race for good healthcare of the dogs.
Assessment of the most adequate feeding for the energetic requirements of this
kind of races, be aware during the race of any problem that may arise (very quick
arrivals) and serious control of environmental conditions: temperature, humidity
and wind in order to avoid any risk such as heath stroke.

19

KENNEL COUGH: DISEASE MANAGEMENT AND
VACCINE PROTOCOLS
Mª Esperanza Jurado Luna. DVM

Veterinary Technical Advisor
Boehringer Ingelheim
maria-esperanza.jurado@boehringer-ingelheim.com

There are few reasons for prevent Kennel Cough for Sled dog:
* Muscle, digestive and respiratory diseases are the current problems that are
increasing their incidence or stagnating in sled dog race.
* The evolution of the sport, high level of performance, and having more and more
teams, makes it a need for race veterinarians to develop specific protocols and
promote research.
* Prevention is cheaper and healthier than treatment.
* Optimized respiration is essential to a racing sled dog.
Infections are the main cause of respiratory problems.
Canine infectious respiratory disease complex (CIRDC)
Previously known as canine infectious tracheobronchitis or kennel cough complex.
Numerous pathogens are involved in the kennel cough syndrome, but the most
important are CPiV, CAV, Influenza A Virus and Bordetella Bronchiseptica.
It is a common disease with low mortality rates but high contagious in dogs that
are housed in groups as kennel or shelter.
Transmission via aerosol.
Viruses are spread very quickly in crowding conditions as sport events.

In case of Bb, it is able to survive a long time in the outside environment, this
represents a continuous risk, especially in breeding facilities or kennels.
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Incubation period lasts from 3 to 5 days. But Bb. could evade the immune system
for weeks to months. During this time, a dog that appears clinically normal could
be exposing other dogs.
Typical clinical signs are dry hacking cough exacerbated on exercise or
excitement, serous to mucopurulent nasal and /or ocular discharge, body
temperature could be normal or slightly higher , sneezing, lethargy and loss of
appetite.
In severe cases, signs can progress to lower respiratory disease, such as
pneumonia, and even death.
Recovery occurs in around 10 days.
Viral excretion in the nasal secretions for 8 to 10 days.
Shedding of B. bronchiseptica can continue intermittently for at least 1 month after
infection.

Diagnosis for Canine infectious respiratory disease complex
Kennel Cough should be suspected whenever the characteristic cough suddenly
develops 5–10 days after exposure to other susceptible or affected dogs.
Other causes of cough should be considerer for differential diagnosis such as
airway collapse , parasitic infections such as Dirofilaria or Angiostrongylus or
tracheal trauma secondary to intubation .
Laboratory diagnosis include:
Virus/ Bacteria Identification in Nasal or pharyngeal swabs (hisopo) and
Bronchoalveolar lavage (BAL)
Pathogen-specific methods: Viral isolation or bacterial culture and PCR
* CPiV (Canine parainfluenza virus) presence in a cell culture is demonstrated by
haemadsorption or by immunofluorescence.
Increase in the CPIV antibody titres makes it possible to detect an infection.
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* CAV2: Serological diagnosis is of little value because most dogs are seropositive

as a consequence of subclinical infections

*Bb : aerobic bacterial culture and PCR testing

Management for Canine infectious respiratory disease complex
* Cough suppressants
* Reasoned antimicrobial treatment against Bordetella bronchiseptica
* Anti-inflammatory therapy in severe cases.
The International Society for Companion Animal Infectious Diseases published an
Antimicrobial use Guidelines for treatment of respiratory tract disease in dogs and
cats for the Journal of Veterinary Internal Medicine ( J Vet Intern Med
2017;31:279–294). The highlights about CIRDC were:
- Morbidity is generally decreased in vaccinates compared with dogs that are
not vaccinated when exposed to the pathogens.
- Antimicrobial treatment to be considered within the 10-day observation
period only if fever, lethargy, or inappetence is present together with
mucopurulent discharges.
- Administration of doxycycline empirically for 7–10 days as the first-line
antimicrobial option if bacterial CIRDC is suspected in dogs with mucopurulent .
Ronaxan is an antibiotic that was registered in the 1980s for Merial, now part of
Boehringer Ingelheim, its active ingredient is doxycycline, a second-generation
tetracycline. Depending on the country, Ronaxan is available for cats and dogs as
20 mg, 100 mg or 250 mg tablets. Ronaxan demonstrates a good performance of
diffusion in different kinds of organic secretions.
Ronaxan is active against a wide range of bacteria involved in respiratory tract
infections, and it is effective to treat Rhinitis, Tonsillitis, Bronchopneumonia and
Feline respiratory disease.
The treatment duration is on average 3 to 5 days in acute processes, but may be
extended up to 10 days in chronic processes.
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Prevention for Kennel Cough or Canine infectious respiratory disease
complex
- Cleaning and disinfection of the environment
- Isolation of the infected dog
-Vaccination, avaible for CAV-2, CPiV, Bb and CIV ( if possible)

Main Guidelines for Canine Vaccination: WSAVA, AAHA and COLAVAC
WSAVA (2016) recommends for sled dog to follow Vaccination in the Shelter
Environment.

AAHA, 2017 . Vaccination in the Shelter Environment.
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Eurican© Dogs Vaccine Portfolio

* Two-week onset of immunity (OOI) for all components
* Two-year duration of immunity(DOI) for DAP components
* From 7 weeks of age
* Outstanding parvovirus efficacy
* Cross protection against major circulating strains (CPA2a, 2b, 2c)
* High quality protection against targeted leptospira serovars
* Concomitant use with RABISIN for outstanding protection against rabies
* Adjuvant-free
* Safe for pregnat animals
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Eurican Pneumo©
Depending on the country, could be Pneumodog.
Unique parenteral bivalent vaccine: Bordetella (Bb) y Parainfluenza (Pi)
- It is a killed vaccine
- From 7 weeks of age
- One-year duration of immunity(DOI)
- Safe for pregnant animals
- High standards of protection : Significantly reduction (p < 0,05) clinical signs and
significantly reduction viral and bacterial excretion.
- EURICAN® Pneumo provides peace of mind with an optimal efficacy and safe
balanced. Protection without risks:
* No shedding to other animals
* No shedding to humans
* No risk of reversion to virulence
How to use Eurican Pneumo?
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Example of Eurican® puppy vaccination for kennels (following guidelines WSAVA,
2016)
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How to become a sled dog race veterinarian.
Monica Pacheco Durán, DVM
I.S.D.V.M.A. Board Member
IFSS ADC Member and DCO
R.F.E.D.I Veterinary Advisor Mushing Committee
Sleddog Races around the world need veterinarians who volunteer to help on the
dog care during the race.
Being part of a vet team is not only our knowledge as a small animal veterinarian,
but the knowledge of the sport:
- Sport is regulated by race rules.
- Vets, as part of the sport, need to follow the rules.
- Our actions must be carried out within the framework of the rules.
Sleddog sport today is very different from that of long distance races of past
decades. In a few years it has developed towards sprint races, towards drylands
rather than towards on snow, partly due to Global Warming and the lack of snow .
There are there big kind of races, and the vet team acts different in all of them
due to the race management, but with common task to do.
1- Long Distance Races: Iditarod, Yukon Quest, Finnmarkslopet….
- Teams travel between 300 and 1600 km, on snow.

- There is one on dryland, with distances of about 100 km: Spain Long Distance.
- Checkpoints.
- Vet teams : with more than 10 members, between vets, Technicians or helpers.
On those races, there take place the vet rechecks days prior the start. they could
be done outside or under cover, like parking lot, barns…..
All dogs must be checked: cardiovascular rates, BSC not under 2,5/5, paw’s
condition, tumors, etc.
Paperwork is done there, as well.
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The day when it starts, the Vet team is checking all teams due to the last things to
be checked.
Microcchiping and control of all dog’s identification is done.
Vet team is at the start line, just in case a last minute problem can be there. Then,
the vet chief will give last instructions for the teams, and taking vet boxers and
cars with us, every team starts its way to the next checkpoint.
At the check point, the vet team introduces to the judge in charge of it. There
must wait to the teams arriving, and in most of them, there are mandatory vet
chaco for all dogs come in.
Vet Team must attend any deal with dogs, help them to continue or take the
decision to drop a dog. Could happened that some dogs need to be drop and
put on treatment like intravenous fluids, so vet team need to provide that care.
Many checkpoints are in remote places, with precarious conditions, far away from
a practice room in an hospital.
In this LD Races, vets need to work in a team, be ready for extreme cold
temperature, lack of sleep, and work with basic instrumental and medications.
But it is and adventure to experience and a pleasure to see dogs come in to the
finish line!
2- Stage Stop Races:
These races has stages. Every stage starts and finishes during a day at same place

or close to it.
A stage is about 25-50 km at day over a total of 300-600 km for several days.
Organization and participants move all together in caravan.
The vet team in these races are made of an average of 4-6 senior vetes and some
students or technicians.
There is the allowance to have a pool of dogs: so each competitor can make
different teams every day, giving some rest to certain dogs that need it.
There are and were many around Europe and North America, like Pirena,
Wyoming Stage Stop, The North Hope, Lekkarod….as examples. On Drylands we
can find some like TDM, ocanicross in the Pyrenees.
Pre-checks: It takes place the day before the start of the race. They used to take
place in a parking lot. Many vets check all dogs participating. Paperwork is made
at the same time.
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Every day there is a routine for the vet team: before the start there is a check of
those dogs injured previously, or were resting to allow them to run again.
At the start line, microchip control could be done. Stay aware about dogs in not
good condition for run.
At finish line quick check to see how dogs arrive, ask the mushers about any deal
and take appointment to check later at the stake out.
When the stage is over, vet team walks around the parking lot, checking dogs
and treating those which need it.
3-Sprint races:
This races have trials with not more than 5-10 km depending drylands or on
snow.
There could be one, two or three heats per day.
Most of them are under National or international Federations rules and others are
just private ones.
Vet team is 1-4 vets and some helpers.
It is mandatory that same dog or dogs must start and finish the race.
On these races or championships, vet checks are done the day prior the start or
the same day few hours before the start. Paperwork fills most of that time so dogs
must be checked radomly at the stare out. Try to avoid queues with competitors
and dogs waiting, because that causes a lot of stress on the dogs, and make
loose time for warming up.
Vet team uses to be at start and finish line, where a microchip control must be
done.
Take appointment on those teams where a dog is not in a good condition or
need some check.
In these championships, there used to be a tent for vet use only, private, so
checks dogs there or at the stake out, far away from curious and other
competitor. give to the athlete a privacy they demand on competition.
Some time there are emergencies, like fractures, important wounds, gastric
torsion…so vets need to coordinate where to carry the dog or an emergency
surgery place and move to the nearest hospital.
Vet Team have to take care of dogs after the award ceremony.
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Common things for veterinarians on sled dog races:
Being a vet on these races, makes us have on mind basic common knowledge
and a quick way of checks dogs:

Physical examination….Normal values at rest
Temperature: 38,0 - 39,2 ºC
100,4ºF - 102,56ºF
Body Score Condition(BSC): 2,5-3 / 5
Respiratory rate: 10-15 breath / min
Heart rate: <120 rpm
CRT: <2 sec
On sled dog races we use this acronym: HAWL
H…Heart and Heat
A…Aptitude
W…Weight…BSC
L…Lungs and limping
Although it is not perfect, is easy for mushers and vets to use as a guideline when
things are happening fast and fatigue is setting in, particularly on LD Races.

Basic instrumental work:
Vets uses to bring basic stuff for work on sled dog races:
- Stethoscope
- Thermometer
- Pencil and book note
- Your hands!
A Sled dog Race Vet ned to use their medical knowledge at the same time with
common sense and the knowledge of the Race Rules, to make the right decisions
at the right moment for the best of dogs.
Personal instrumental for races:

- Headlamp and charger/batts.
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-

Multi tool knife
Small surgery kit
Personal bath stuff
Warm clothes and warm/dry boots.
Books, a lot of books on LD races.

PEOPLE THAT WE ALWAYS FIND IN A SLED DOG RACE

-

Vet Chief
Vet Team
Race marshall and judges
Race Director
Media and public
Mushers
Dogs

This characters make a race be possible. Mushers and dogs are the main
characters, public and Media are out of organization staff, which works all
together to make the best , safe and fun race for the mushers and dogs.
Working al together makes us being a perfect Team.
Race Marshall and judges:

-

They are the ones who better know the Race Rules.
Rm is the one with the decisions on the Race.
Judges and RM are the ones how must sanction. We never do it!! Just ask them
They are our friends…always!!

Race Director:

- The one as a bridge between Organizer and RM and competitors.
- HE/She knows every thing about race organization.
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Vet Chief:

- His/her duties are prepare paperwork previous the race, contact vets for the

team, be in touch with race Director, mushers….
- At the race: is the one taking final decisions for the welfare of dogs, together
with Rm and RD.
- Organizes the Vet Team at every time.

Race veterinarians:
Duties of a veterinarian inside a race:

-

Follow advices from the Chief.
Be a team player.
Follow advices from the Chief.
Ask for help: Judges, Race Director…
Take care of dogs.
Be respectful with mushers/competitors.
Be nice with public
Be cautious with Media people.
Privacy.

- Take veterinarians decision following privacy, discretion and race rules:
- Use the vet place or tent for visiting an injured dog: give privacy to the
competitor.
- Don’t explore dogs if not necessary just at the finish line: go a little far away
from public and take your time then.
- Respect musher’s routine at finish line/checkpoint if there is no rush.
- Never talk about any injured dog or not good dog care with anybody you
don’t know! Walls are listen to you all the time….

- Take decisions talking always with musher/handler, following race rules and
doing the best for the dog and team at that moment: we are part of the Team !!
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Race vets many times teach mushers about dog care, improving the dog
conditions, helping them to go further….but most other times the mushers are
the ones to teach us many many things about dogs and mushing…be ready to
learn and thanks them. Be part of their team!
An important tip on sled dog races for veterinarians is taking care of yourself:
rest, sleep and eat when you can, not when you used to do before at home.
Be a sled dog race vet is an adventure, something different that being in an
animal hospital every day, most times a little hard, but a really pleasant
experience.
Just try it and have fun!
Bibliography:
The musher and veterinary handbook….ISDVMA, 2nd Edition. 2001
IFSS Race Rules………Race Rules proved June 2018
Guia práctica del perro de deporte y de utilidad….Dominique Grandjean, Royal Canin 2000.
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Radiofrequency, a new tool for sport dogs: pre,
post-competition and injury recovery
Dr. Marc Ignasi Corral Baqués, MD, PhD
Medical Advisor
INDIBA, S.A.

Radiofrequency (RF) is a well stablished technology in physiotherapy and rehab.
Traditionally is being used to produce hyperthermia in superficial as well as deep
tissues. Lately and regarding the type of frequency (448 kHz), other effects have
been scientifically described as bio-stimulation and tissue regeneration when
applied at subthermal output power (non-thermal application). All these effects
can be used both, to heal and recover after competition as well as to prepare dogs
to face a hard effort. It is also suitable to treat both acute and chronic pain and
musculoskeletal injuries.
RF is already been used very successfully on sport horses. It is a very safe and noninvasive technology, of pleasant feeling and very few contraindications. Its use
allows a comprehensive management of sport dogs not only for treatment, rehab
and a fast return to competition, but also to prepare for elite championships, for
maximum performance and minimal injury risk.
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ANIMAL HEALTH AND WELFARE IN THE SLED DOG
SPORT
Professor Dominique GRANDJEAN
Ecole Nationale Vétérinaire d’Alfort (France)
Chairman Animal Health and Welfare Committee IFSS

INTRODUCTION
The sled dog sport, whatever the organizing structure is, federation, club, private
company…is facing the actual international wave of “animal welfare”, and one must
admit that it is a good thing and a perfect opportunity for the mushing world to
move the right way.
Therefor the IFSS (International Federation for Sled dog Sports) decided to set up
an “Animal Health and Welfare Committee” in 2018, with the following goals:
Define the best practices regarding health and welfare management of
racing sled dogs
Write and propose to IFSS board of directors a « IFSS guide for good
practices »
Propose eventual racing rules evolutions to IFSS race committee and antidoping committee
Evaluate the risks of « conflicts of interests » that might occur between the
populations involved, one way or another, within the sled dog sport
Develop dedicated scientific research actions in order to improve all the
components of the dogs welfare and welfare perception by the public
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MEMBERS OF THE IFSS AHWC
* Chairman :
- Prof Dominique Grandjean (France)
* Members :
- Prof Mila Benito (Spain).
- Dr Delphine Clero (France)
- Dr Anette Johansson (Sweden)
- Dr Annette Kriller (Germany)
- Dr Jerry Vanek (USA)
- Dr Ingrid Wiik Haugbjork (Norway)
*The IFSS HAWC has a group email adress : welfare-committee@sleddogsport.net

ANIMAL WELFARE TODAY AND COMMENTS
Our sport is characterized by a large amount of disciplines, involving a hudge
variability in health and welfare impact these activities may have on dogs. From
canicross dogs, running not more than 7km in dryland conditions, to long distance
dogs performing up to nearly 200km per day during several successive days in
snowland conditions, consequences on health and welfare, and moreover welfare
perception by non-specialized people, cannot be equal.
1. We know what “Health” means, but what is “Welfare” ?
“Fit for function; fit for life” (Kennel club)
Both psychological and physical compounds are included in the word “welfare”. It
includes not only the dog assessment, but also the special link that exists between
the musher and his dog(s). And it also involves the way different groups of people
will react to what they see/feel: mushers, organizers, veterinarians, judges,
sponsors, medias, spectators, animal activists…
Welfare notion was first based on the ‘Five Freedoms’ concept, a method of animal
welfare assessment where an animal is in an environment that allows him to be
(Brambell, 1965):
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- Free from hunger and thirst
- Free from discomfort
- Free from pain, injuries, and disease
- Free to express normal behavior
- Free from fear and distress
Broom (1986) gives a definition of welfare as: “animal’s state as regards its
attempts to cope with its environment”. This includes positive and negative aspects
of coping systems like feelings and other high- level brain functions, as well as
other mechanisms dealing with homeostatic displacements.
A holistic approach to animal welfare now exists, with an inter-disciplinary
approach including animal physiology, behavior, affective states, husbandry,
nutrition, transport, housing, social life, enrichment efficacy, animal training, and
human-animal relationships. This is definitely the good way to work. Animal
welfare scientists now advocate animal-based measures and place less emphasis
on animal resources; for example, Fraser (1997) emphasizes the importance of
accommodating animal’s natural adaptations and capabilities, and striving for
good health, minimizing negative affective states such as fear and pain, and
promoting experiences of pleasures.
We must distinguish welfare assessment in the different circumstances sport dogs
meet: during daily conditioning and more globally at home, and in races. The one
we must first focus on is the welfare during races, even if there will necessarily
come a day where what happens in kennels will have to be checked.

The very recent survey conducted by the University of Lapland in Rovaniemi
(Finland) on the sled dogs tourism business clearly demonstrates how important is
the notion of welfare for the public, and we must keep in mind that most of the
people do not have a real dog “education”. This has to be taken into account in our
vision of racing dogs welfare, and we do need to spend time and efforts on both
populations, competitors AND public.
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2. How to assess dog welfare?
2.1. Physical welfare
- Age at the beginning of training:
It is widely required to wait till the end of the growth period before training a
puppy for any kind of sport. However, no precise data exist on what can be done
at which age. A certain amount of preconditioning can be done before the end of
the growth if adequate rest and endurance training are avoided, and if the mental
of the puppy is preserved by using games and not forcing the animal by any
manner.
For sprint races, 12 months old is actually considered old enough to take part to
races. It is probably hard to have a fit and performant dog at 12 months of age if
the conditioning and the physical training starts theoretically when growth is over...
15 months of age would be a better age to begin sprint races if we don’t want to
push the dog too early during physical conditioning. Canicross might be an
exception as most dog are limited by their driver’s performance, and distance are
not so long and therefor this category could stay with a minimum limit of 12
months for competitions.
- Nutritional status:
Ideal body condition score for sled dog is 4 on a 9 points scale (Wakshlag, 2014).
A body condition score strictly below 3 should be a “non starting” condition
whatever the type of race is. Especially in long distance races, during which energy
requirements related to sport are increased by environmental challenge, BCS at
start should be around 5, but a dog under 3 on a 9 points scale must not leave the
checkpoint. If he is equal to 3, he can only leave the checkpoint only after
appropriate feeding.
Feeding: a change in appetite habit is a sign of misbalance between stimulus and
dog adaptation. It is so important to monitor appetite in dogs: no meal for more
than one day will result in a decreased weight and may lead to a low body
condition score. Appetite loss is a frequent condition in long distance sled dogs.
However, no dog should leave a check point without appropriate feeding. Then
the quality of the food and its dedicated balance regarding the type of dog/effort
involved must be checked.
Drink: hydration is a main point to reduce the risk of metabolic problems during
resting. If on the stake out a sufficient amount of water is easy to guarantee, but on
mid or long distance trails, and even sometimes on other types of races, it too
often appears as an underestimated aspect. We should probably have at least one
stop point where dogs can drink every hour on mid-distance races, and in the
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middle of the race on shorter events. Discussion should at least be opened on that
aspect.

- Appropriate conditioning:
It is part of welfare to have dogs enough prepared and especially not overtrained
for important events. This part of the evaluation is however hard to test on the
field.
- Adequate resting period:

We do miss scientific data attesting of the daily sleep requirements for dogs, and
this concerns long distance races where few resting periods are actually
mandatory. The dog is a natural “sleeper” and one can wonder how an 8 hours rest
period on a 300 to 600km may be enough to ensure welfare. This is another
discussion that must be opened, and it probably requires to run dedicated
research on the subject.
The problem becomes worse when camping out of checkpoint is allowed, resting periods
are out of the control of officials, especially veterinarians. It may be a good think to have at
least a 30 minutes mandatory stop on each checkpoint to allow an efficient vetcheck on
dogs.
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2.2. Psychological welfare
- Dog behavior’s markers
Happy dogs mean dogs having a positive attitude, and felt this way by people. To
ensure dog’s welfare, the attitude of the musher toward his dog may be evaluated
to. The dog should not have signs of fear (low tail and ears, reluctant to his owner
contact, refusing to get out of his box) at any time. A decrease in appetite is often a
sign of stress. However, it is frequent in races especially when the dog is not
familiar with the stake out environment. He must however look happy (tail wagging
and will to go) as soon as he sees his harness out.
- In long distance checkpoint should be organized in order to minimize dog’s
stress.
It has to be written in every long distance race rules that the dogs must leave a
checkpoint willingly, by themselves, without being dragged by a handler, an
official or the musher himself. The handler can be here to help the drivability of the
team, but should never pull the team.
2.3. Race design and environment
- Length of trails:
Our rules put minimal and maximum distance for specific categories. However, an
increased demand regarding longer distances come from a high number of people
training and practicing “trail” with their dogs. This kind of distance may not impact
negatively on welfare if it is well controlled by organizers and the veterinarians on site
(the vet should be mandatory on site if the distance exceed 10km/ day and per dog).
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Temperature:
There are more and more questions concerning the “acceptable or unacceptable”
temperatures to let a dog run, especially for dryland races in spring or summer. In
our rules, we provide strict guidelines regarding what can be done or not in term
of environmental temperatures. There is however nearly nothing regarding cold
environment, and one can wonder why having so few guidelines regarding this
specific condition, even if we talk about “sled dogs”.

3. Practical implications
3.1. Events organization
Events should be organized in order to emphasize dog welfare, with special
attention to climate conditions, quality of the trails, interactions of medias and
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spectators with dogs at the stake-out, music and noises, including those from
groups of mushers having a couple of drinks at night close to dogs’ resting
places…
3.2. Rules
On mid and long distance races, including stage races, an individual recording
booklet should be mandatory for each dog, with dogs’ individual data recorded.
And like for endurance horse racing, mandatory resting period post-race should
be enforced by using these booklets; This is a mandatory tool for every single
service working dog…and for all endurance racing horses that could be adapted
to racing sled dogs.

3.3. Education
Education is a major way to improve welfare. A collaboration with ISDVMA,
ACVSMR, ECVSMR and veterinary universities having K9 sport medicine units may
help to produce data available for mushers and running dog lovers, in order to
improve knowledge on dog’s requirements. It can be done through books, website
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information, web conferences, conferences… Edited or organized by the IFSS. The
goal can be to do at least one conference every two years on sled dogs, and two
web conferences per year.
3.4. Research
Some questions stay without response because of the lack of knowledge and
scientific evidence:
- Training methods
- Effects of sleep deprivation
- Impact of racing stress on immunity
- Global welfare biological markers
The future should allow veterinarians to provide answers that would help IFSS to
move forward on the question of welfare.
CONCLUSION
The present text is actually just a global introduction to what could/should be
done within ISDVMA and IFSS in order to cope with the actuals important
movements in the public concerning animal welfare. Recent events, concerning
especially doping problems in a major race, clearly show how harmful for the sport
certain situations and writings can be. One must keep in mind that today
information is spread worldwide in a few hours…The IFSS AHWC will act as a task
force proposing options and/or changes to IFSS board of directors, and would like
the sled dog world to act the fact that in any situation the musher is responsible for
what happens to his dogs, except in a very limited number of situations !
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Animal welfare in tourism: the case of sled dogs in
Lapland, Finland
José-Carlos García-Rosel
Senior Lecturer (PhD, Management)
Director of the Master Programme inTourism, Culture and International Management
(TourCIM)
Project Leader Tekes/ERDF-project “Animals and Responsible Tourism”

Abstract
Over the last few decades, tourism has experienced continued growth, becoming
one of the most important sectors in Lapland and other northern regions of
Finland. Animals have played a considerable role in supporting this growth.
Animal-based activities are not only very popular among tourists, but also one of
the reasons for visiting northern Finland. Furthermore, animals such as sled dogs,
reindeer, and Finnhorses have become an important branding element of Lapland
and other tourism destinations in the North. While many tourists feel that close
interaction with animals is an exciting way of spending a holiday, they have also
become more aware of the negative impacts that tourism can have on animals
(Fennell, 2012). For example, global tourism operators have recently taken
concrete actions to assess the conditions of animals working in Lapland and other
Nordic destinations. This development shows that animal welfare is becoming a
part of consumer values, which influence their consumption practices.
Considering the relevance of animal welfare in tourism, we conducted a study
aiming to understand the current situation of animal-based tourism services in
Lapland and the views on animals shared by tourists visiting this Nordic region. As
a first step of the study, we took up the task to identify dog sledding companies by
relying on data provided by the Finnish Regional State Administrative Agencies. By
going through each kennel in the report and checking every individual owner or
company in the internet, it was determined which kennel are active and involved in
tourism. In order to get a deeper understanding of the firms identified, a
Webropol online survey was conducted between July and October 2016. The
response rate of the survey was 65 per cent.
In a second step of the study, we conducted a semi-structured survey with Lapland
visitors. The survey was conducted in Rovaniemi, the capital of Lapland, during
June 2016 – February 2017. We used questionnaires in six different languages. The
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data consist of 586 responses from 25 different nationalities. In addition, we
conducted a social media analysis to further understand the relationship between
human and animals in the Lapland tourism context. The study focuses on usergenerated content created during 2016, 2017 and January 2018. The data, which
were systematically collected from Facebook, Instagram, TripAdvisor and YouTube,
were publicly available. Data analysis was conducted by using content analysis.
In our study, we identified a total number of 42 dog sledding companies. The
annual turnover of 9,6 milllion euros is generated by approximately 4000 sled
dogs. Therefore, the approximate annual turnover per sled dog is 2800 euros.
Although the turnover of sled dog firms represent less than 2 per cent of the
turnover generated by the tourism industry, sled dogs play still a major role in the
economy of Lapland. Animals such as huskies are a very important element of the
Lapland brand and sled dog safaris, in particular, have become one of the most
popular activities among foreign visitors. Indeed, our results show that 68 per cent
of the tourists consider animal-based activities as an important reason to visit
Lapland. More than 80 per cent of the tourists were concerned about the rights
and treatment of animals in today’s society. The study also shows that sled dogs
were the animal species that wake stronger emotional reactions among tourists.
For example, most of the social media discussions on animal welfare in Lapland
revolved around the sled dogs. Due to its economic significance and the scale of
operation, sled dogs play a key role in Arctic tourism destinations like Lapland. As
a result, we can argue that the discussion on the welfare of sled dog in tourism can
be a major driver for improvements of animal welfare standards not only in
tourism, but also in the racing sport.
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Effects of Short-Distance Recreational Mushing on
Oxytocin,Gastrin, and Creatinine Kinase in Sled
Dogs
Leonardo Ramón Leggieri, Antonela Marozzi, Antonella Panebianco,
Pablo Gregorio,
and Pablo Carmanchahi
Wildlife Ecophysiology Research Group, INIBIOMA – National Scientific and
Technical Research Council (CONICET) –
AUSMA – National University of Comahue, San Martín de los Andes, Neuquén,
Argentina
Introduction
The term “mushing” refers to the use of dogs (Canis lupus familiaris) for
dragging sleds as a mean of transport on snowy surfaces. Sled dogs already
existed 9000 years ago (early Holocene) and were domesticated and used by the
inhabitants of the Arctic (Pitulko & Kasparov, 2017). In early times, beginning 100
years ago, Alaskan and Siberian sled dogs were bred for one specific purpose: to
pull a 180-kg sled with speed and endurance (Iditarod Sled Dog [ISD] Race, 2012).
Currently, mushing is used for touristic, sport, and rescue purposes. We are not
aware of any studies about the effect of recreational tourism mushing (short races,
long rests) on sled dogs. In dogs as well as other mammals, physiological
indicators such as hormones and neurotransmitters can be used as a first
approach to understanding the animal’s condition. In this study, we measured
oxytocin and gastrin concentrations as well as creatinine kinase (CK) activity in
plasma under different situations in sled dogs before, during, and after mushing
activities and during a mushing season.
Oxytocin is a neurohypophysial peptide, and it works as a hormone and
neurotransmitter. High oxytocin levels in blood or urine indicates that the brain
reward system is active (Mitsui et al., 2011). Oxytocin neuromodulates emotions,
behaviors, and cognition processes, crucial factors to achieve social and empathic
goals (Ropper & Samuels, 2009), in a way because oxytocin receptors are located
in key centers of the central nervous system (Boccia, Petrusz, Suzuki, Marson, &
Pedersen, 2013).
Oxytocin action is modulated by context and interindividual differences, so to
interpret the oxytocin response, it is necessary to consider environmental and
social factors in designing a study (Olff et al., 2013 ; Rault, van den Munkhof, &
Buisman-Pijlman, 2017 ).
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The antral gastrin hormone (gastrin-17) is one of the dominant gastrin forms
(Rehfeld, 1998 ), and it regulates gastric acid secretion and growth of the gastric
mucosa (Rozengurt & Walsh, 2001 ).
Through gastric endoscopy, it was observed that half of racing sled dogs
presented gastric lesions after finishing an endurance race (Davis & Williamson,
2016 ); they even appeared after a single day of long training or a mid-distance
race (Williamson et al., 2007 ; Williamson, Willard, Payton, & Davis, 2010 ).
However, if the exercise was intense but only for a short period, the gastric lesions
would be less important (e.g., Davis et al., 2016 ). In many cases, these gastric
pathologies could be asymptomatic (Davis et al., 2003 ; Dennis et al., 2008 ;
Ritchey et al., 2011 ), and gastrin measurements might be very useful. In this sense,
increases in the antral gastrin hormone could be used as a noninvasive indicator of
gastric pathologies as a first approach (Fergestad, Jahr, Krontveit, & Skancke,
2016 ; Rozengurt & Walsh, 2001 ). In addition, increased gastrin secretion is usually
associated with panic and discomfort in human athletes (de Oliveira & Burini,
2009), and it may be similar in dogs. The activity of the CK enzyme is commonly
used to assess metabolic and functional properties of the cardiac and skeletal
muscles (Evans, 2009 ). Creatinine kinase activity is known to increase with
exercise, and sometimes, it could be associated with musculoskeletal damage
during training and racing, especially in prolonged endurance sled dog activities
(Hinchcliff, Constable, & Di Silvestro, 2004 ; McKenzie et al., 2007 ; Piercy et al.,
2000 ). Thus, the increased levels of CK indicate, at least, physical exertion in dogs.
To obtain a first understanding of the dog’ s condition, this study aimed to assess
changes in plasma concentrations of oxytocin and gastrin as well as CK activity in
sled dogs due to touristic mushing (tourist excursions) during the winter season in
North Patagonia, Argentina.
Materials and methods
Statement pertaining to animal ethics
This research was done in accordance with the Argentine regulations on animal
experimentation and the guidelines for animal use described by the Manual de
Buenas Prácticas en la Clínica, la Cirugía y los Diagnósticos Complementarios en la
Prestación de Servicios Veterinarios para Animales de Compañía , approved by the
Federación Veterinaria Argentina. The caregivers (owners) of the animals
volunteered to participate and gave written informed consent.
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Dogs in the study
This study was performed at Chapelco Ski Center (Neuquén province, Argentine
Patagonia), where the Bosque de los Huskies has carried out recreational mushing
activities during the winter season since 1992. This company owns 63 husky dogs,
who are fed two daily servings of high-quality balanced food (Pro Plan® Puppy
Complete, Purina®, Santo Tomé, Santa Fe, Argentina), according to body weight
and exercise. Information regarding health, training, and feeding routines was
collected through questionnaires with the routine veterinary team and breeders.
During the winter season, the dogs make several daily trips around an Andean
forest; during these trips, 8 dogs drag the sled with two people (a tourist and a
musher) at Mount Chapelco (1600 m above sea level). During the winter season,
the average temperatures range from − 4.2°C to 5.5°C. The circuit is 5.5 km long
and lasts about half an hour. Each dog performs the circuit 5 times to 10 times per
day (27.5 km– 55 km). At night, they remain in individual boxes (0.8 m tall, 0.8 m
wide, and 1.0 m deep) at the mountain. The rest of the year, the dogs reside in a
field kennel in 2-m Å~ 2-m Å~ 2-m wired cubicles arranged in pairs. In this study, a
group of four- to six-year-old sled dogs (n = 12), including 6 males and 6 females,
were studied before, during, and after the winter tourist season of 2017. It was not
possible to include a non-exercising group because the company used all the
dogs to carry out the mushing activity.
Collecting and storage of blood samples
Blood samples were collected before and after the winter season in the field
kennel (May 2017 and September 2017, respectively). Also, blood samples were
collected during mushing activities at Chapelco Ski Center during two
opportunities, early and late winter (June 2017 and August 2017, respectively).
Samples from the ski center were collected shortly before (15 minutes–30 minutes)
and immediately after two laps to the mushing circuits (11 km). Collection of
samples before mushing occurred at the beginning of the day’s activity, or the first
two laps of the day. None of the dogs received food in at least the previous 5
hours before sample collection to avoid a food-induced hormone response; they
also were not medicated (i.e., gastric acid-reducing agents) prior to blood
sampling. The dogs were handled by people who were usually in contact with
them, and the samples were collected by the dogs’ veterinarian to avoid
undesired effects on the hormones and enzyme values. Samples were classified
according to the time of sampling into before winter (BW), early winter (W1), late
winter (W2), and after winter (AW). Early winter and W2 samples included
thesamples collected before and after the mushing circuits. The dogs were
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acclimatized for 25 days to each environment (ski center, field kennel) before
sample collection.
Approximately 15 mL of blood samples were obtained from each dog’s cephalic
vein.
Ethylenediaminetetraacetic (EDTA) 0.5 M, pH 8, was added to samples (1 mg/mL
blood), and within 1 hour, the samples were centrifuged 1600 x g for 15 minutes at
4°C. Plasma was transferred to labeled cryotubes and immediately transported in
a cooler and stored at −70°C. This procedure was the same for all sampling events.
Analysis of oxytocin, gastrin, and creatinine kinase
Oxytocin measurement was performed using the Oxytocin Enzyme-Linked
InmunoSorbent Assay (ELISA) kit (Enzo Life Science Inc., New York, NY) with a
previous peptide extraction using C18 Florisil columns (Burdick & Jackson,
Muskegon, MI). The oxytocin analysis is a competitive immunoassay with a rabbit
polyclonal antibody to oxytocin. The lower and upper limits of detection are 15.6
pg/mL and 1000 pg/mL, respectively. The manufacturer maximum interassay and
intraassay coefficients of variation (CV) are 20.9% and 13.3%, respectively. Gastrin
analysis was performed using the Gastrin 17 ELISA kit (GastroPanel, Helsinki,
Finland) based on a sandwich immunoassay with a G-17 specific capture
monoclonal antibody. The lower and upper limits of detection are 0.4 pmol/L and
30 pmol/L respectively. The manufacturer interassay and intra-assay CV are less
than 8% and 10%, respectively. Both analyses are designed for human
measurement but were currently applied for measurement of canine hormones
(e.g., Fergestad et al., 2016). Hormone measurements were analyzed using the
M201 Microplate Reader (Shenzhen Emperor Electronic Technology Co., LTD,
Shenzhen, China). The CK activity analysis was performed using an enzymatic
assay (BioSystem S.A., Barcelona, Spain) according to kit instructions and using a
Mindray BS- 380 analyzer (Mindray Co., Shenzhen, China). The lower and upper
limits of detection are 1.92 UI/L and 1300 UI/L, respectively. The manufacturer
interassay and intra-assay CV are 1.1% and 3.3%, respectively (using 159 UI/L). For
our data, the interassay and intra-assay CVs were ≤ 10%.
Statistical analysis
Data were compiled in Microsoft® Excel (Microsoft Corporation, Redmond,
Washington) and were subsequently imported into Statistical Package for the
Social Science (SPSS) Version 14.0 (IBM, Chicago, IL). Distribution of oxytocin,
gastrin, and CK data was assessed by histograms. Formal tests for normality
(Shapiro-Wilks) were also applied. Gastrin and CK variables did not fulfill the
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normality assumption, and non-parametric analyses were performed. Mann
Whitney U tests or one-way analyses of variance (ANOVAs) were used to contrast
individual animal and sex differences.
To compare the variables among sampling dates (BW, W1, W2, and AW), Friedman
tests or one-way repeated-measures ANOVAs were applied. For these tests, only
the data from W1 and W2 samples obtained before the mushing were considered
(the effect of mushing was tested in the next tests). To explore the effect of
mushing (before vs. after mushing circuits), only the winter season was considered
(W1 and W2) using the two-way Friedman or two-way repeated-measures
ANOVAs.
Results
Information regarding health, exercise, and feeding routines during the study was
considered to be similar for all dogs. All dogs were considered healthy based on
physical examination by a veterinarian, and none had clinical signs of
gastrointestinal dysfunction or muscular illness according to the owners and
veterinary observations. No differences were observed in oxytocin, gastrin, or CK
levels between sexes (Table 1 ).
Oxytocin
Mean oxytocin was 15.0 ± 3.2 pg/mL (± SD), with a range from 10.1 pg/mL to 25.2
pg/mL (median = 15.1 pg/mL). There were no significant differences among
individuals in oxytocin levels nor were there differences among sampling dates
(Figure 1 ). Two-way repeated-measures ANOVA indicated a significant increase in
oxytocin levels after the sleigh rides (F = 8.31, p < 0.05; mean increase of 8% in
W1 and 23% in W2), and these levels did not significantly differ from W1 to W2
(Figure 2 ).

Gastrin
The mean gastrin value of sled dogs was 9.4 ± 8.8 pg/mL (± SD) and ranged from
0.2 pg/mL to 52.5 pg/mL (median = 5.2 pg/mL). We found that one female and
two males had higher gastrin levels (median = 25.0 pg/mL, 15.4 pg/mL, and 25.5
pg/mL) than the rest of the dogs (medians < 9.8 pg/mL; X2 = 42.49, p < 10−4).
The gastrin concentration was lower during AW with respect to BW (X2 = 8.20, p <
0.05; Figure 1). It decreased after sleigh rides (X2 = 7.87, p < 0.05) during both
W1 and W2 (Figure 2).
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Creatinine kinase
The mean CK was 120 ± 80 UI/L (± SD) and ranged from 5 UI/L to 376 UI/L
(median = 103 UI/L).
There were no significant differences among individuals in CK levels. There were
significant differences among sampling dates, which were higher in W2 than
during BW and AW (X2 = 8.89, p < .05; Figure 1). Thus, CK increased during winter
and recovered its preseason levels after the season. A two-way Friedman test
indicated that CK levels did not significantly change by mushing activities, but they
increased 35% from W1 to W2 (X2 = 6.10, p < .05; Figure 2).
Table 1. Comparison of oxytocin, gastrin, and creatinine kinase (CK) activity between sexes.
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Figure 1. Comparison of oxytocin concentration (pg/mL), gastrin concentrations (pg/mL), and
creatinine kinase (CK) activity (UI/L) before winter (BW), during mushing activity season (W1 = early
winter, W2 = late winter), and after winter (AW). Letters on the boxes show post-hoc analyses.
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Figure 2. Comparison of oxytocin concentration (pg/mL), gastrin concentrations (pg/mL), and
creatinine kinase (CK) activity (UI/L) before and after two mushing trips in early and late winter
2017. Asterisks indicate significant differences.

Discussion
Far from the sled dog racing situation, in which teams of 16 dogs and the musher
travel 160 km per day for 8 days to 10 days at speeds of 13 km/hour to 21 km/
hour (e.g., ISD Race, 2012), sled dogs engaged in recreational mushing at
Chapelco Ski Center participated in sleigh rides and ran 75 km per day at 10 km/
hour with rest times in the middle and a normal night sleep. Maybe this difference
is why recreational mushing represents a minimally stressful impact on canine
physiology compared with competitive racing. The main findings of this study
were that dogs involved in recreational mushing activities had a slight increase in
plasma oxytocin, a slight decrease in plasma gastrin, and an expected increase on
the CK levels during exercise, with no differences between sexes.
The oxytocin levels slightly increased after the mushing round, which was probably
induced not only by mushing exercise per se, but also by praise from the dog
handler, removing harnesses, social interaction among dogs, and stroking or
grooming. Several studies have shown that oxytocin plays an important role in
social positive behaviors like maternal and affiliative behavior in dogs and other
mammals (Chen & Sato, 2017 ; Odendaal & Meintjes, 2003 ). Its concentrations
increase significantly in humans and dogs when these two species interact with
social gestures like humans talking softly to a dog, gently stroking a dog with long
smooth strokes, or low-key playing with a dog and scratching his or her body and
ears (Odendaal & Meintjes, 2003 ; Petersson et al., 2017 ). Oxytocin also increases
during social behaviors in mammals (Carter, Grippo, Pournajafi-Nazarloo, Ruscio, &
Porges, 2008 ). Thus, the observed slight rise in oxytocin may have been induced
not only by the race,

53

but also by social interaction with dog handlers and other dogs. Further
experiments are needed to evaluate if basal oxytocin is higher in dogs who
perform mushing activities than those who do not.
For instance, it has been proposed that basal oxytocin concentrations are higher in
animals on farms who are reared in natural conditions and in a comfortable
environment compared with those in artificial rearing systems (Chen & Sato,
2017 ). Furthermore, we expect to expand this study in the following years and
increase the number of animals sampled to assess if this modest hormone’ s
response varies.
In the present study, gastrin levels of only three dogs were similar to those of
huskies with normal exercise in other studies (18.1 ± 8.5 pg/mL, 20.5 ± 12.5 pg/
mL; Fergestad et al., 2016 ), while the gastrin levels of the other nine dogs were
lower. Differences among individuals can be attributed to intrinsic individual
differences or the clue of an atypical gastric condition at the time of the study,
and this finding should be evaluated with other methods.
Previous studies on sled dogs have detected an exercise-induced increase in the
serum concentration of gastrin during long-distance mushing races (600 km long),
and these concentrations have reached levels of 71 pg/mL to 120 pg/mL (e.g.,
Fergestad et al., 2016 ). Those gastrin rises may be related to an increase in the
number of gastrin-secreting enteroendocrine cells (G cells) in the antral mucosa,
which can lead to gastric dysfunctions (Sun, Song, Cheng, Zhao, & Yao, 2002 ),
such as the breakdown of the mucosal barrier or hyperacidity, as proposed in
Alaskan sled dogs (Davis & Williamson, 2016 ; Williamson et al., 2007 , 2010 ) and
retriever dogs (Davis et al., 2016 ). Thus, gastrin increases could be correlated with
gastric diseases and hormonal imbalances. In contrast, gastrin concentration
slightly decreased after recreational mushing slides during winter, and it
decreased from BW to AW. These results suggest a low likelihood of gastric
disease related to gastrin and also a similar regulation of blood gastrin during rest
seasons and recreational mushing. It is possible that regular functions of
somatostatin could have remained and limited both the gastric acid release
protecting against ulceration and the inhibition of gastrin glomerular filtration in
the kidney, as was observed in dogs and other mammals (El Munshid, Håkanson,
Liedberg, Rehfeld, & Sundler, 1980 ; Lloyd, Amirmoazzami, Friedik, Chew, & Walsh,
1997 ; Vora et al., 1986 ). Despite these approaches, causes of exercise-induced
gastrin levels are complex and unclear and therefore require further
study.
To evaluate the degree of musculoskeletal damage in dogs, the assessment of CK
activity is widely used (Frank et al., 2015 ). A modest elevation in plasma or serum
CK activity post-exercise is considered to be expected in dogs, particularly under
the reference limit value of 400 UI/L (Willard & Tvedten, 2012 ). Although a
substantial increase in CK is insufficient to diagnose clinical or histological
54

evidence of muscle damage or wasting, sometimes, its increase could be
associated with muscle efforts and pathologies (e.g., rhabdomyolysis) during
prolonged-endurance sled dog races (Hinchcliff et al., 2004 ; Nance & Mammen,
2015 ), during which CK achieved values of 336 UI/ L to 441,000 UI/L (McKenzie et
al., 2007 ; Piercy et al., 2001 ). These CK levels far exceed the reference limits. In
contrast, induced CK activity during recreational mushing was less prominent
than during endurance racing. Creatinine kinase levels did not exceed the
reference limits and ranged from 5 UI/L to 376 UI/L with a mean CK activity of 116
UI/L. This finding may suggest a low likelihood of pathologies associated not only
with exercise-induced muscle damage and rhabdomyolysis, but also with
myocardial damage or arterial obstructions (Burgener, Kovacevic, Mauldin, &
Lombard, 2006 ; Lake-Bakaar, Johnson, & Griffiths, 2012 ; Thompson, Bragg, &
West, 1990 ).
Creatinine kinase levels were measured shortly before and immediately after
recreational mushing, which deserves some consideration. In untrained beagle
dogs, a 1-hour race led to CK releasing in the blood, and these levels peaked 4
hours to 6 hours later with baseline values recovering after 24 hours (Chanoit,
Concordet, Lefebvre, Orcel, & Braun, 2002 ). Hence, despite the fact that huskies
from this study were trained, it is certainly possible that measured pre-exercise CK
levels include leftover levels from the previous day of exercise. Also, because the
two laps of mushing lasted approximately 2 hours, measured post-exercise CK
levels might represent the ascending curve of CK but not necessarily the peak
value. Finally, the decrease in CK from baseline to after the mushing season
suggests complete muscle recovery after mushing activities.
Conclusions
This research presents a first attempt to study the status of recreational sled dogs
and their physiological condition. The study revealed a mild induction of oxytocin
during recreational mushing, without evidence of gastric stress or muscle-related
damage. These responses would likely be similar in other mushing activities with a
similar diet, care, and exercise style/duration. This research has generated new
knowledge on exercise-induced stress and metabolic changes suggesting
potential benefits to recreational distance or sprint mushing that warrant further
research in the area of oxytocin biology.
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Trigger Points and Myofascial Pain in sled dogs:
clinical and therapeutic approach
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The myofascial pain is the great forgotten when we talk about sporting dogs. It is
a cause of the decrease of performance and many chronic pain conditions in
working and sporting dogs.
The myofascial pain syndrome is a disease of muscle and fascia, defined as pain
of muscular origin that originates a painful site in the muscle.
This site is characterized by the myofascial Trigger Points (TGP)
The myofascial pain produces local and referred pain, and it is usual find motor
alterations (a taut or hard band within the muscle) and sensory abnormalities
(tenderness and referred pain)
It can be acute or chronic, regional or generalized,
secondary disorder

a primary disorder

or

By definition, a TGP is "an hyperirritable locus within a tight band of skeletal
muscle, located in the muscle tissue and / or its associated fascia. We can perceive
it as a knot into the belly muscle.
The point is painful in compression and can cause characteristic autonomic and
referral phenomena" (Travell 1999)
The myofascial pain is associated with motor and autonomic alterations as:
Motor dysfunction
d e c r e a s e d

Autonomic dysfunction

limitation in active movement , decreased ROM,
performance.

local sympathetic alterations
sympathetic alterations in regions of referred pain.
59

As clinical manifestations we can find:
-Pain
-Appearance of a tense band
-Motor dysfunction
modification of the gait

postural modifications, claudication or

-Autonomic dysfunction
sympathicotonic), dermatome

local alterations (vasomotor, pilomotor,
pain, peripheral and central sensitization

It is essential to make a correct anamnesis and clinical examination to identify
triggers and perpetuating factors, and the identification by palpation of that TGP.
The musculoskeletal exam has to be done in the following way:

-Caudal-cranial and distal-proximal
-In lateral decubitus if possible
-Superficial palpation
-Deep muscular palpation

The superficial palpation allows to find thermal or sensitivity alterations.
The deep palpation is more specific to diagnose a tense band or a TGP.
That palpation should be performed with the muscle slightly elongated and
relaxed, in the perpendicular direction to the muscle fibers.
For muscles with free edges (cranial sartorius, semitendinous, superficial
pectoral...), can be done by pinching, flat palpation for all others.
With that procedura we shuold look for : tense knot in the belly of the muscle,
tense band, local twich response (LTR).
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As treatment, the acupuncture, specifically the electroacupuncture (EA), is the
fastest and effective approach (Lindley & Cummings 2006d e White et al 2008c,
Dommerholt 2011).
The insertion of a needle promotes events at local, segmental, extrasegmental and
central level. EA at alternate frequencies (2-100 Hz) promotes the release of
specific neuropeptides at the level of NS.
The local effect consists in the inactivation of TGP and local analgesia by the
needle mechanical stimulation. An ACh release promotes a muscle contraction
that "reboots" the motor plate muscle relaxation. The vasodilation and stimulation
of healing tissue produces release of neuropeptides and vasoactive substances.
The segmental effect consists in the activation of various types of afferent fibers
(fast fibers Aβ, Aδ and slow fibers C), developing the Gate Control Theory
(Melzack and Wall). This analgesic effect (segmental analgesia) takes a few minutes
but lasts for days.
The central effect reforces segmental analgesia and has a generalized effect on the
body . The activation of the descending inhibitory pathways, enhancing the
analgesic action of acupuncture. Acupuncture also stimulates the release of
endorphins and oxitocin.
Is important its relation with the release of growth factors and mesenchymal cells
https://www.ncbi.nlm.nih.gov/m/pubmed/28299842

The TGPs resolution is determinant for the treatment and improvement of any
kind of lameness. They can be the primary cause of myofascial pain and motor
dysfunction, and they can be secondary to other processes, such as orthopedic,
neurological, vertebral subluxation or surgical scar.
They can appear as a result of overuse, repetitive movements, or sports. Also for
very intense and / or sustained muscular contractions. They can be also
responsible of lameness, muscle atrophy and decompensation.
The importance of diagnosis and treatment is due to the possibility of
chronification and peripheral and central sensitization even.
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Fascial approachment in veterinary medicine.
Mario Soriano González, DVM
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Animal Chiropractic, European School of Craniosacral Therapy Diplomated with
postgraduate in fascial and joint approachment.

Fascia is a type of connective tissue composed of varying amounts of
collagen, elastin, reticular fibers, proteoglycans ans water with different properties.
Fascia is a 3 dimensional web that surrounds and defines the shape of nerves,
arteries, veins, muscles and viscera. The unified nature of fascia means that the
entire body is inter-connected from the top of the head to the bottom of the feet
and from the deepest bone marrow to the skin.

Traditionally, fascia is not a field of study in therapeutic terms during the veterinary
studies. Different causes led to fascial restrictions. Here we can write and consider
about inflammation, poor posture, incorrect neuromotor patterns, etc. The
consequences are multiple as dehydratated and tight fascia, range of motion
restricted, adhesions between adjacent fascial planes, etc.

The conventional physiotherapeutic approachment has considered myofascial
release techniques; to apply them the practitioner needs lots of practice and
manual sensitivity. The introduction of Floss Bands is an easy and quick technique
to improve fascial mobility and fight against the restrictions in extremity joints as
carpus and tarsus.
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Introduction
Alaskan sled dogs have shined in the international spotlight for many years.
In long distance races that easily surpass the most able-bodied marathon runners,
Alaskan sled dogs are considered the most elite athletes in the world (Davis 2003).
Sled dog racing is a popular sport that includes sprint, mid-distance, and longdistance races ranging from 25 to over 1000 miles (Banse 2008). However, this
rigorous exercise takes a toll on the bodies and overall health of the racing dogs.
Many researchers have investigated the numerous health problems Alaskan
sled dogs face while racing, with some conditions ultimately leading to death.
Most commonly, dogs participating in these races develop gastrointestinal
problems such as gastric ulcers and diarrhea (McKenzie 2009). A study in 2010
observed that 36% of racing dogs suffered from diarrhea, and gastric disease was
identified as a primary or secondary component of sudden death during races
(Davis 2003 and McKenzie 2010). A combination of hematochezia, catarrhal
exudate, and/or melena was documented in 57.5% of dogs in the same study.
Speculations for gastritis and enteritis include increased stress and cortisol
levels during racing, improper diets, and dehydration exacerbated by exerciseinduced immunosuppression (Davis 2003, McKenzie 2010, Dennis 2008).
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However, it is reasonable to propose another explanation for these GI
disturbances, namely that they could be due to intestinal ischemia, leading to
mucosal injury and various levels of endotoxemia.
During rigorous exercise, the body diverts blood away from the
gastrointestinal tract and towards the muscles, heart, lungs, and skin. In humans,
splanchnic hypoperfusion of the intestines leads to hypoxia, ATP depletion, and
acidosis (van Wijck 2012). As a result, the mucosa throughout the GI tract is
damaged. Loss of epithelial integrity ultimately leads to increased GI permeability,
bacterial migration across the epithelium, and intestinal inflammation (van Wijck
2012). Although this was confirmed in a study on humans rather than canines, the
basic pathophysiology would remain the same. Indeed, these signs are all seen in
Alaskan sled dogs, lending support to this theory. Inflammation of the stomach
and intestines has been documented numerous times in Alaskan sled dog
research (Davis 2003, McKenzie 2010, McKenzie 2007, Ermon 2014, Ostrowski
1999, von Pfeil 2015, Yazwinski 2013, Wakshlag 2010). This was most recently
supported by a study in 2015 that measured levels of pro-inflammatory cytokines
in sled dog serum, finding increases in IL-6 and MCP-1 (von Pfeil 2015).
The aim of this study is to test the hypothesis that splanchnic hypoperfusion,
resulting from strenuous exercise, is the underlying cause of gastrointestinal
problems seen in sled dogs after intense racing. These health problems include,
but are not limited to, diarrhea, hematochezia, gastritis, enteritis, gastric ulcers,
aspiration pneumonia, and acute blood loss (Davis 2003, McKenzie 2010, Davis
2014, Dennis 2008). This hypothesis will be tested by measuring indicators similar
to those used to assess exercise-induced splanchnic hypoperfusion in human
athletes, that reflect intestinal epithelial cell damage, increased permeability,
bacterial translocation, and intestinal inflammation (van Wijck 2012).
Methods
Dogs – Twenty-three healthy Alaskan sled dogs from 4 different sled dog teams
were used in the study. Dogs ranged in age from 2 to 8 years; there were 4
castrated males, 13 sexually intact males, 1 spayed female, and 5 sexually intact
females. Dogs were selected by mushers on the basis of the dog’s ability to
successfully complete the distances required and to be compliant for multiple
blood draws.

64

Experimental design – All procedures were approved by the University of Illinois
Animal Care and Use Committee. All dogs were assessed to be healthy prior to the
start of the race. The 3-day race consisted of the dogs pulling a lightly laden sled
and a musher over a 150-mile groomed track located in Calumet, Michigan, USA.
The dogs were rested at a checkpoint after day 1 and day 2 and were examined by
a veterinarian at both checkpoints for any health concerns.
Sample collection – Blood samples (3 to 6 mL) were collected within 12 hours
before the start of the race. The second blood sample was collected from the
same dogs within 30 minutes of completing the race. Two dogs did not finish the
race (one came in heat and the second had poor performance on day 2). Blood
was collected from these two dogs during the break between day 2 and day 3 of
racing. Sample collection was completed via jugular or cephalic venipuncture,
depending on the compliance of the dog, using a syringe fitted with a 20-22G, 1
to 1 ½ inch needle. Samples were immediately transferred to glass vacutainers and
allowed to clot. Blood samples were centrifuged within 45 minutes of collection,
and the serum fraction was removed and frozen in pyrogen-free glass tubes at
-20°C until analyzed.
Serum chemistry analysis – Serum samples were analyzed with an automated
chemistry analyzer at the University of Illinois Veterinary Diagnostic Laboratory.
Only 5 pre-race samples and 7 post-race samples were used, due to data analyses
primarily being used for purposes outside of this research. Analyses included
measurement of serum creatinine, urea, albumin, globulin, calcium, phosphorus,
sodium, potassium, chloride, glucose, cholesterol, triglycerides, total bilirubin, and
serum ALT, cALP, ALT, and GGT activities. Glucose values were excluded due to
prolonged time between blood collection and serum analysis, causing falsely low
results.
Cytokine analysis – A canine cytokine kit (Millipore) consisting of beads coated
with canine cytokines/chemokines was used. The kit tested for GM-CSF (MinDC =
9.2 pg/mL), IFN-y (MinDC = 18 pg/mL), KC-like (MinDC = 5.3 pg/mL), IP-10
(MinDC = 3.2 pg/mL), IL-2 (MinDC = 3.5 pg/mL), IL-6 (MinDC = 3.7 pg/mL), IL-7
(MinDC = 7.5 pg/mL), IL-8 (MinDC = 21.7 pg/mL), IL-10 (MinDC = 8.5 pg/mL), IL-15
(MinDC = 9.0 pg/mL), IL-18 (MinDC = 5.8 pg/mL), MCP-1 (MinDC = 21.0 pg/mL),
and TNFa (MinDC = 6.1 pg/mL). The intra-assay CV was <5% and inter-assay CV
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was <15% for all analytes. All serum samples were run in duplicate on the same
plate with the exception of one post-race sample which was run only once. Serum
samples were initially diluted 1:2 with Assay Buffer. The test was performed a
second time with no dilution to obtain better results for specific cytokines with
lower concentrations.
Serum LPS concentration – A limulus amoebocyte lysate (LAL) assay using
pyrochrome chromogenic reagent was used to measure the serum LPS
concentration. Samples were brought to room temperature and diluted 1:100 with
LAL reagent water. Samples were analyzed in duplicate (with the exception of 4)
using an absorbance microplate reader. Sample concentration was calculated
from the standard curve using log/log linear correlation.
Diamine oxidase activity – An ELISA (MyBioSource) using double-sandwich
technique was run to measure the concentration of diamine oxidase (DAO) in the
serum. Briefly, the samples and biotin labeling antibody are added to the plate
wells and subsequently washed with Tris buffered saline (TBS) or phosphate
buffered saline (PBS). Then Avidin-peroxidase conjugates were added to the wells,
followed by Tetramethylbenzidine (TMB) substrate which created a chromogenic
reaction. The samples were run in duplicate wells except for 4 samples that did not
have enough serum for duplicates. (Detection range: 20 ng/ml – 0.312 ng/ml;
Sensitivity: 0.06 ng/ml; Intra-assay precision <8%; Inter-assay precision <12%).
Statistical analysis – The data were analyzed with commercial statistical software.
Shapiro-Wilks test was used to verify the normal distribution of values for serum
chemistry and DAO data and once confirmed, a paired Student’s t test was used to
compare pre- and post-race values. A P-value less than 0.05 was considered
significant.

Results and Discussion
Sled dogs – All dogs were assessed upon completion of the race and were
determined to be healthy and adequately hydrated. Two sled dogs from two
separate sled dog teams were reported to have loose stools during or within 24
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hours of completing the race. One dog did not complete the third leg of the race
because she came in heat, so her blood sample was collected after day 2.
Serum chemistry – As shown in Table 1, racing was associated with significant but
relatively minor changes in serum calcium (P=0.001), GGT (P<0.0001), chloride
(P=0.034), ALP (P=0.01), ALT (P=0.008), cholesterol (P=0.029), and triglycerides
(P=0.019). ALP, ALT, cholesterol, and triglycerides increased after three days of
racing while serum calcium and GGT decreased after racing. However, calcium,
GGT, chloride, and triglyceride values remained within the reference range. Total
bilirubin was only 0.9 mg/dL above the reference range after racing. Blood urea
nitrogen (BUN) increased significantly after racing compared to before (P=0.002).
The mean post-race BUN concentration was 16.57 mg/dL above the reference
range.
Table 1. Serum chemistry of sled dogs before and after racing.
Analyte

Pre Race

Post Race

Reference

P value

Creatinine (mg/
dL)

0.72

0.71

0.5 - 1.5

0.621

Urea nitrogen
(mg/dL)

21.4

46.57

6 - 30

0.002

Total protein (g/
dL)

6.06

5.83

5.1 - 7.0

0.338

Albumin (g/dL)

3.12

3.16

2.5 - 3.8

0.749

Globulin (g/dL)

2.94

2.39

2.7 - 4.4

0.251

Calcium (mg/dL)

9.76

8.59

7.6 - 11.4

0.001

Phosphorus (mg/
dL)

3.92

4.11

2.7 - 5.2

0.672

Sodium (mmol/L)

145.4

143.29

141 - 152

0.063

Potassium
(mmol/L)

4.56

4.46

3.9 - 5.5

0.495

Chloride (mmol/
L)

110.6

108.57

107 - 118

0.034

ALP (U/L)

35.2

51.71

7 - 92

0.01

cALP (U/L)

9.4

5.29

0 - 40

0.435

ALT (U/L)

47.8

92.14

8 - 65

0.008

GGT (U/L)

4.2

1.57

0-7

0
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Total Bilirubin
(mg/dL)

0.2

0.39

0.1 - 0.3

0.07

Total cholesterol
(mg/dL)

195.6

222.86

129 - 297

0.029

Triglycerides
(mg/dL)

44

99.29

32 - 154

0.019

Changes in serum electrolyte concentrations were generally mild and of little
clinical significance. The increase in blood urea nitrogen has been reported in the
past and likely due to increased amino acid oxidation during running, especially
since creatinine concentrations did not change significantly in these dogs, ruling
out a change in excretion by the kidneys (Hinchcliff 1993). An increase in
triglycerides has not been documented in the past, in fact, decreases in
triglycerides have been noted more frequently (Hinchcliff 1993). The variation in
this concentration is most likely due to the length of time between the most recent
meal and the blood sampling. A shorter postprandial time would lead to higher
triglyceride levels, especially since sled dogs are typically fed a high-fat diet
(Panciera 2003). In this study, it is unclear whether all dogs received a meal upon
completion of the race, however all dogs were rehydrated with an electrolyte and
water concoction prior to blood collection. More changes in serum chemistries
have been noted in the past for more long-distance sled dog races, including
increases in serum chloride and alanine aminotransferase (ALT) and decreases in
serum potassium, sodium, protein, and albumin (McKenzie 2007; Hinchcliff 1993;
Wakshlag 2010; Kenyon 2011). These races ranged from 557-km to 1770-km
compared to our 241-km race, providing a distance-related explanation why
dissimilar, although not contradictory, results were obtained.
LAL assay – The LAL assay did not detect changes in blood endotoxin levels
between pre- and post-race samples. The high variance in the results leads us to
believe that our resulting data is heavily influenced by the quality of assay
completion rather than by the endotoxin levels of the blood. However, bacterial
translocation and increased permeability of the gut have been studied a few times
in the past. Post-mortem analysis was performed on dogs that died during the
Iditarod race between 1994 and 2006, and bacteria representing Helicobacter
spp. was found in the gastric mucosa of 5 dogs (Dennis 2008). The authors
speculated that these bacteria might be causing the gastric ulcers and
inflammation. However, due to the low prevalence of dogs with Helicobacter spp.
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in comparison to the total number of dogs with gastric problems, it is possible that
their presence in the mucosa is secondary to epithelial damage. This does not
lend significant support to any theory, but it does demonstrate that bacteria are
able to invade the gastric mucosa of sled dogs to some extent. A different assay or
multiple trials of the previous test may be indicated to achieve more accurate
results in future research.
Cytokines – As shown in Fig. 1, after the race, there were significant increases in
KC-like (P<0.001), MCP-1 (P=0.005), IL-18 (P=0.036), and GM-CSF (P=0.025). On
the other hand, we did not find an increase in classic inflammatory cytokines (IL-8,
TNF〈, and IL-6). The increase in MCP-1 is consistent the observations made in
previous studies of cytokines in racing sled dogs (von Pfeil 2015 and Yazwinski
2013). To our knowledge, KC-like, IL-18, and GM-CSF have not been previously
measured in sled dogs.
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Figure 1. Box and whisker plots depicting the median concentration of the
indicated cytokine in the serum of sled dogs before (blue box) and after (orange
box) the race.
MCP-1 is a good marker for activated macrophages, suggesting a mild
inflammatory response in these dogs. Furthermore, KC-like (also known as CXCL-1)
is a chemokine responsible for the recruitment of neutrophils. It has recently been
reported as a possible biomarker for diagnosing sepsis and uterine bacterial
infections in dogs and has been documented to significantly increase in dogs with
endotoxemia (Floras 2014 and Karlsson 2015). Based on these studies, it has been
suggested that KC-like may be a useful biomarker for bacterial infection in dogs
(Karlsson 2015).
IL-18 is an important regulator of both innate and acquired immune
responses and has been documented to increase in dogs with systemic infection
(Gracie 2003 and Abbehusen 2017). It enhances T and NK cell maturation,
cytokine production and release, and neutrophil activation. It also stimulates
macrophages to induce IL-6 production, independent of intermediate
endogenous cytokines such as TNF〈 (Gracie 2003). In our study, activation of
macrophages is confirmed through the significant increase in MCP-1. Although we
did not find an increase in IL-6, knowledge that IL-18 can act independently of
TNF〈 may explain why our study and past studies found increases in some
inflammatory cytokines without an increase in TNF〈. Furthermore, elevated IL-18
concentrations are reported in inflammatory bowel disease in humans and mice
models and is considered to be an important mediator of gastrointestinal
inflammation (Gracie 2003).
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GM-CSF was found to significantly increase after racing as well. This
cytokine stimulates production of granulocytes (neutrophils, eosinophils, and
basophils) and monocytes (Galan 2018). In the past, GM-CSF has been shown to
increase in more acute stages of disease, specifically in dogs infected with Babesia
rossi (Goddard 2016). Although by itself, an increase in GM-CSF does not indicate
that these sled dogs suffered an infection, this significant increase may support the
idea that an acute inflammatory process is occurring in these dogs.
Historically, it has been difficult to determine if increases in cytokines are
originating in the gastrointestinal tract or in the muscle. Exertional rhabdomyolysis
in sled dogs has been associated with a systemic inflammatory response and a
robust increase in C-reactive protein (Yazwinski 2013 and Wakshlag 2010).
However, three myokines (IL-6, IL-8, and IL-15) remained unchanged in our sled
dogs post-race, indicating that the inflammatory response seen in these sled dogs
is likely not due to muscle inflammation. Furthermore, individualized studies on
the increased cytokines noted in these sled dogs are strong indicators that these
cytokines are responding to a bacterial insult likely in the intestinal tract.
TNF〈 was found to be unchanged in this study. It is possible that this
cytokine had an earlier peak in concentration that was not measured, however a
previous study measured TNF〈 after one day of racing (running between 52 and
72 km) and actually found a decrease in TNF〈 concentration (von Pfeil 2015).
TNF〈 was found to be increased in dogs with endotoxemia but undetectable in
dogs with sepsis (Floras 2014 and Karlsson 2015). Possible explanations include
such that TNF〈 is not a reliable indicator of inflammation in dogs or methods to
detect TNF〈 are not sensitive or consistent in the canine model.
DAO – The level of diamine oxidase (DAO) activity in the serum was found to be
significantly lower (P=0.039) after the race than before the race. The mean value of
DAO before racing was 0.84 ng/mL (range: 0.179 – 3.358 ng/mL), while the postrace mean was 0.49 ng/mL (range 0.145 – 1.085 ng/mL). DAO is a histamineinactivating enzyme that is located primarily in the small intestine in many
mammalian species (Luk 1980, Buggoni 1966, Kusche 1979). It is well documented
in humans, rats, rabbits, and dogs that DAO activity in serum decreases as small
intestinal permeability increases due to ischemic damage (Bragg 1991, Kuscke
1981, Honzawa 2011, Wang 2015, Luk 1980). There is one report (abstract
presentation) on gastrointestinal injury in sled dogs that finds a significant increase
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in serum DAO with strenuous exercise (Hill 2018). However, a full manuscript and a
detailed methods section are not yet available, preventing a proper assessment of
this experiment’s methods and repeatability. The findings in our study are
consistent with previous studies, showing a significant and large decrease in DAO
concentration in the blood after exercise. Although our study did not measure
DAO at various timepoints during the race, it has been documented that the
decrease in blood diamine oxidase is dependent upon the degree of mucosal
damage and cellular injury in the small intestine (Luk 1980 and Bragg 1991).
Therefore, the observed decrease in DAO in the sled dogs after the race is
suggestive of intestinal ischemic injury.

Figure 2. Box and whisker plot depicting the median serum DAO levels in the
serum of sled dogs before (blue box) and after (orange box) the race.
Notably, the two dogs who were reported to have loose stools after the race
had the two largest decreases in DAO; one decreased by 83.86% and the other
decreased by 80.46%. Although the extent of their loose stools was not assessed,
it leads to the speculation that their intestinal mucosa underwent the greatest
amount of cellular damage. One these two dogs was 2 years old and the other
was 6 years old, ruling out an age-related explanation. The fact that they were from
separate sled dog teams also excludes a certain diet as a possible reason.
Although not statistically significant due to sample size, the association between
gastrointestinal signs and the marked decrease of DAO concentration, strongly
suggests that part of their clinical signs can be attributed to intestinal damage.
We hypothesized that the bacterial translocation could result could be
associated with the clinical signs seen in sled dogs after a strenuous race, however
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our study indicates that clinical signs are seen before endotoxin can be detected
in the bloodstream. It is possible that a more prolonged race is needed in order to
observed sufficient damage to the gut mucosa to result in detectable amounts of
bacteria. As a result, we speculate that bacterial invasion of the intestinal mucosa,
rather than bacteria in the blood, is causing these clinical signs. Our cytokine
results clearly indicate an inflammatory process that can be localized to the
intestinal tract, as indicated by the significant changes observed in the DAO
analyses. We can speculate that the bacteria-induced inflammation in the mucosa
is leading to malabsorption and vascular permeability, causing diarrhea, catarrhal
exudate, and melena. As a result, future studies should focus on detecting bacteria
in the intestinal lining rather than the bloodstream. Ideally, invasive methods such
as endoscopic biopsies of the intestinal tract would provide quality samples. In
previous studies, endoscopy has been performed to assess the mucosal health of
the stomach (Davis 2003 and Davis 2005). However, no study uses endoscopy to
document the health of the small and large intestine while taking biopsies for
histopathologic analysis.
Alternative methods to test for intestinal damage include measuring
S100A12 and myeloperoxidase (MPO) in intestinal mucosa. These have been
confirmed as biomarkers of gut inflammation in canines (Hanifeh 2015 and
Heilmann 2014). More specifically, testing for S100A12 could be done via fecal
samples (Heilmann 2014). Although this would be near impossible during racing,
collecting fecal samples before the race and at each checkpoint would be feasible.
If splanchnic hypoperfusion is indeed the cause of the overwhelming
amount of gastrointestinal problems seen in the elite canine athletes, then
immediate steps can be taken for treatment. Studies have already been done in
elite human athletes, and their methods focus primarily on the administration of
nitrous oxide (NO) to encourage vasodilation of the splanchnic region (Wijck
2012). Supplementation strategies include glutamine, arginine, citrulline, nitrate,
and nitrite – all of which improve NO availability and/or synthesis (Wijck 2012).
Although presence of endotoxemia was not detected in this study, our
observations are consistent with the proposed hypothesis that splanchnic
hypoperfusion resulting from strenuous exercise, is the underlying cause of
gastrointestinal problems seen in sled dogs after intense racing. Our studies
support the need of further research to ascertain the role of splanchnic
hypoperfusion in damage to intestinal mucosa during strenuous exercise. Such
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research could improve the overall health and racing performance of Alaskan sled
dogs.
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KC:
keratinocyte-derived chemokine
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IL:

granulocyte-macrophage colony stimulating factor
interleukin

IFN:
IP:
MCP:

interferon
IFN-inducible protein
monocyte chemoattractant protein

ALP:
ALT:

Alkaline phosphatase
Alanine transaminase

GGT:
cALP:

Gamma-glutamyl transpeptidase
corticosteroid-induced alkaline phosphatase
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Body Condition Scoring
Caroline Griffitts DVM, DACVSMR, CVSMT
Diplomate, American College of Veterinary Sports Medicine and Rehabilitation

Assessing body condition is important in evaluating the ability of athletic
dogs to compete well and stay healthy.
Both poor body condition and poor
muscle conditioning detract from athletic performance. However, the terms are
not synonymous. Poor muscle conditioning, resulting from inadequate exercise
and a poor training/conditioning program, can be seen in thin, appropriate, or
overweight dogs. The dog may have adequate body energy reserves, but not be
able to perform athletically as the muscles have not been properly developed.
Body condition reflects the energy balance in the dog. A thin dog may have well
developed muscles if it has had good exercise and conditioning, but be thin, i.e. a
low body condition score, because it wasn’t fed enough calories to meet energy
demands. Ideally, the dog should be ingesting enough calories to meet energy
requirements for normal maintenance of body functions, thermoregulation, and
exercise demands. A negative energy balance occurs when the dog is not taking
in enough calories to balance expenditures. In this case, the dog will utilize body
fat stores for energy, and when those deplete, will utilize muscle tissue as well for
energy. Dogs can lose body condition very rapidly especially in cold weather,
strenuous exercise, or once fat stores are depleted.
Decreased body condition, from a negative energy balance, may decrease
immune function, athletic performance and make the dog more susceptible to
injuries or illness. During pre-race vet checks as well as during races, veterinarians
and mushers should consider body condition when assessing whether dogs are fit
to race or continue to race. Due to the heavy haircoat of many arctic breeds, it is
important to feel every dog to properly assess body condition.
Photos are provided to score – a summary will be presented later in the
conference as well as explanations of each dog’s proper score.
During the
workshops, when live dogs are available, body condition scoring can also be
discussed.
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Body Condition Score Guidelines
Too Thin
1.

Prominent ribs, backbone and spine of shoulder blade. Abdomen
tucked in under transverse processes of lumbar spine. No
palpable fat on ribs, sternum (breastbone), or sacrum. Eyes and
temporal muscles may be sunken in. Evident loss of muscle mass
on back, thigh and shoulder muscles. Severe energy deficit. Too
thin to start or continue race.

2.

Prominent ribs, backbone and spine of shoulder blade. Abdomen
somewhat tucked in under transverse processes of lumbar spine.
No palpable fat on ribs, minimal on sternum (breastbone), or
sacrum. Minimal loss of muscle mass on back, thigh, and shoulder
muscles. Less convex curves on muscles. May be slight temporal
muscle atrophy. Pronounced energy deficit. Too thin to start or
continue race.

Watch BCS - Borderline

3.

Intercostal room/ribs less obvious, backbone and spine of shoulder
blades even with muscles, possibly some prominence. Some
palpable fat, mostly over dens of sacrum. Nor or minimal layer of
fat on ribs. No or minimal loss of muscle mass. Convex curves on
muscles. Watch BCS closely. Ensure good energy intake.

OK

4.

Some muscular prominence over bones on backbone and spine of
shoulder blade. Good convex curves on muscles. Slight palpable
fat on ribs. Dens of sacrum filled out.

5.

Good muscular prominence over bones on backbone and spine of
shoulder blade. Good convex curves on muscle. Palpable thin
layer of fat on ribs. Sacrum partially filled out.
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6.

Good muscular prominence over bones on backbone and spine of
shoulder blade Good convex curves on muscles. Fat clearly
palpable on ribs, sacrum filled out, hip bones less prominent.
Good starting weight in cold conditions

7.

Less likely to see on race. Some muscular prominence over bones on
backbone and spine of shoulder blade. Curves on muscles more
difficult to determine. Fat covering over most of body. Somewhat
overweight for racing dog, but OK especially starting distance race
in cold conditions

Overweight

8.

And 9 – overweight. Not suitable for racing.
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Review of hematology and serum biochemistry data are a key part in the
evaluation of health in our veterinary patients. Changes in these values can occur
as a response to normal physiological adaptations including age, sex and
pregnancy. Knowledge of the deviations that can occur secondary to normal
physiological adaptations is important to prevent the misdiagnosis of disease. As
part of a pre-race screening program, hematology and serum biochemistry testing
is performed on all dogs that may participate in the Iditarod Trail Sled Dog race
within one month of the beginning of the race. This protocol has allowed for
collection of a large hematology and biochemistry data set from elite endurance
trained male and female dogs with a wide age range. Mixed models analysis was
applied to the data from 1,494 to 1,498 dogs (depending on the analyte)
examined in 2015, 2016, and 2017, with dogs nested within team to account for
team specific diet and management factors. The analysis indicated significant
(p<0.01) main effects of sex and age on serum urea nitrogen concentration, main
effects of sex on ALT activity, and serum total bilirubin, creatinine and total protein
concentrations, and main effects of age on serum potassium, calcium, phosphorus,
albumin, and glucose concentrations, serum ALP activity, hematocrit, blood
hemoglobin concentration, and white blood cell count. Further investigation into
the physiologic cause(s) of these age related changes and sex differences will
allow for a better understanding of changes or differences in metabolism and
performance between the sexes and with age in canine athletes.

81

