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  Abstract
  In order to investigate the effects of short road transport stress on total and free iodothyronines, body weight (BW), rectal temperature and heart rate (HR) changes, 126 healthy stallions were studied in basal conditions, before and after transport. A total of 60 Thoroughbred and 66 crossbred stallions aged 4 to 15 years with previous travelling experience were transported by road in a commercial trailer for a period of about 3 to 4 h (distance under 300 km). Blood samples and functional variables were collected in each horse box, one week before loading and transport in basal conditions (control samples), one week later immediately before loading (pre-samples) and again after transport and unloading (about 3 to 4 h) in each new horse box, within 30 min of their arrival at the breeding stations (post-samples). Compared to the before-transport values, increases in circulating T3, T4 and fT4 levels (P < 0.01) were observed after transport, irrespective of breed, but not for fT3 levels. Lower T4 and fT4 levels were observed in basal II (at 1100 h) (P < 0.01) than in basal I (at 0800 h) conditions and before transport. Thoroughbreds showed higher fT3 (P < 0.05) and fT4 (P < 0.01) levels after transport than crossbred stallions. No significant differences were observed for T3 and T4. Compared to the before-transport values, significant increases in rectal temperature (P < 0.01) and HR (P < 0.05) were observed after transport. No differences were observed between basal I, II and before values for functional variables. Significant correlations between T3 and rectal temperature, BW and HR were found. The results indicate that short road transport induces a preferential release of T3, T4 and fT4 hormones from the thyroid gland in relation to different breed, and an increase in rectal temperature and HR. No significant changes in BW were observed. No differences were observed in relation to different ages. The data obtained suggest that the stallion’s thyroid hormones and functional variables may play an important role in assessing the effects of transport stress and a horse’s coping strategy.


 


   
  Keywords
 horseiodothyroninesrectal temperatureheart ratetransport
 

  
	
Type

	Full Paper


 	
Information

	animal
  
,
Volume 3
  
,
Issue 9
  , September 2009  , pp. 1313 - 1318 
 DOI: https://doi.org/10.1017/S1751731109004777
 [Opens in a new window]
 
  


   	
Copyright

	
Copyright © The Animal Consortium 2009




 Access options
 Get access to the full version of this content by using one of the access options below. (Log in options will check for institutional or personal access. Content may require purchase if you do not have access.)  


    
 References
  
 

 Baucus, KL, Ralston, SL, Nockels, CF, McKinnon, AO, Squires, EL 1990a. Effects of transportation on early embryonic death in mares. Journal of Animal Science 68, 345–351.CrossRefGoogle ScholarPubMed


 
 

 Baucus, KL, Squires, EL, Ralston, SL, McKinnon, AO, Nett, TM 1990b. Effect of transportation on the estrous cycle and concentrations of hormones in mares. Journal of Animal Science 68, 419–426.CrossRefGoogle ScholarPubMed


 
 

 Bird, JA, Clarke, L, Symonds, ME 1998. Influence of thyrotrophin-releasing hormone on thermoregulation in newborn lambs. Biology of the Neonate 73, 52–59.CrossRefGoogle ScholarPubMed


 
 

 Chen, CL, Riley, AM 1981. Serum thyroxine and triiodothyronine concentrations in neonatal foals and mature horses. American Journal of Veterinary Research 42, 1415–1417.Google ScholarPubMed


 
 

 Duckett, WM, Manning, JP, Weston, PG 1989. Thyroid hormone periodicity in healthy adult geldings. Equine Veterinary Journal 21, 123–125.CrossRefGoogle ScholarPubMed


 
 

 Fazio, E, Ferlazzo, A 2003. Evaluation of stress during transport. Veterinary Research Communications 27, 519–524.CrossRefGoogle ScholarPubMed


 
 

 Fazio, E, Medica, P, Alberghina, D, Cavaleri, S, Ferlazzo, A 2005. Effect of long-distance road transport on thyroid and adrenal function and haematocrit values in Limousin cattle: influence of body weight decrease. Veterinary Research Communications 29, 713–719.CrossRefGoogle ScholarPubMed


 
 

 Fazio, E, Medica, P, Cravana, C, Messineo, C, Ferlazzo, A 2007. Total and free iodothyronine levels of growing Thoroughbred foals: effects of weaning and gender. Livestock Science 110, 207–213.CrossRefGoogle Scholar


 
 

 Flisińska-Bojanowska, A, Komosa, M, Gill, J 1991. Influence of pregnancy on diurnal and seasonal changes in cortisol, T3 and T4 levels in the mare blood serum. Comparative Biochemistry and Physiology (A) 98, 23–30.CrossRefGoogle ScholarPubMed


 
 

 González, O, González, E, Sánchez, C, Pinto, J, González, I, Enríquez, O, Martínez, R, Filgueira, G, White, A 1998. Effect of exercise on erythrocyte β-adrenergic receptors and plasma concentrations of catecholamines and thyroid hormones in Thoroughbred horses. Equine Veterinary Journal 30, 72–78.CrossRefGoogle ScholarPubMed


 
 

 Greene, HM, Cogger, EA, Miltenberger, TL, Koch, AK, Bray, RE, Wickler, SJ 2002. Metabolic and osmoregulatory function at low and high (3800 m) altitude. Equine Veterinary Journal Supplement 34, 545–550.CrossRefGoogle Scholar


 
 

 Gutierrez, CV, Riddle, WT, Bramlage, LR 2002. Serum thyroxine concentrations and pregnancy rates 15 to 16 days after ovulation in broodmares. Journal of the American Veterinary Medical Association 220, 64–66.CrossRefGoogle ScholarPubMed


 
 

 Helmreich, DL, Crouch, M, Dorr, NP, Parfitt, DB 2006. Peripheral triiodothyronine (T3) levels during escapable and inescapable footshock. Physiology and Behavior 87, 114–119.CrossRefGoogle ScholarPubMed


 
 

 Irvine, CHG, Evans, MJ 1975. Postnatal changes in total and free thyroxine and triiodothyronine in foal serum. Journal of Reproduction and Fertility Supplement 23, 709–715.Google Scholar


 
 

 Larsen, PR, Silva, JE, Kaplan, MM 1981. Relationships between circulating and intracellular hormones: physiological and clinical implications. Endocrine Reviews 2, 87–102.CrossRefGoogle ScholarPubMed


 
 

 Leadon, DP 1994. Studies of the effects of transporting horses: better to arrive than to travel. Equine Veterinary Journal 26, 346–347.CrossRefGoogle ScholarPubMed


 
 

 Malinowski, K, Christensen, RA, Hafs, HD, Scanes, CG 1996. Age and breed differences in thyroid hormones, insulin-like growth factors (IGF)-I and IGF binding proteins in female horses. Journal of Animal Science 74, 1936–1942.CrossRefGoogle Scholar


 
 

 McGuire, MA, Beede, DK, Collier, RJ, Buonomo, FC, DeLorenzo, MA, Wilcox, CJ, Huntington, GB, Reynolds, CK 1991. Effects of acute thermal stress and amount of feed intake on concentrations of somatotropin, insulin-like growth factor (IGF)-I and IGF-II, and thyroid hormones in plasma of lactating Holstein cows. Journal of Animal Science 69, 2050–2056.CrossRefGoogle ScholarPubMed


 
 

 Meredith, TB, Dobrinski, I 2004. Thyroid function and pregnancy status in broodmares. Journal of the American Veterinary Medical Association 224, 892–894.CrossRefGoogle ScholarPubMed


 
 

 Messer, NT, Johnson, PJ, Refsal, KJ, Nachreiner, RF, Ganjam, VK, Krause, GF 1995. Effect of food deprivation on baseline iodothyronine and cortisol concentrations in healthy, adult horses. American Journal of Veterinary Research 56, 116–121.CrossRefGoogle ScholarPubMed


 
 

 Morris, DD, Garcia, M 1983. Thyroid-stimulating hormone: response test in healthy horses, and effect of phenylbutazone on equine thyroid hormones. American Journal of Veterinary Research 44, 503–507.Google ScholarPubMed


 
 

 Peeters, RP, Debaveye, Y, Fliers, E, Visser, TJ 2006. Changes within the thyroid axis during critical illness. Critical Care Clinics 22, 41–55.CrossRefGoogle ScholarPubMed


 
 

 Powell, DM, Lawrence, LM, Fitzgerald, BP, Danielsen, K, Parker, A, Siciliano, P, Crum, A 2000. Effect of short-term feed restriction and calorie source on hormonal and metabolic responses in geldings receiving a small meal. Journal of Animal Science 78, 3107–3113.CrossRefGoogle ScholarPubMed


 
 

 Rammerstorfer, C, Potter, GD, Brumbaugh, GW, Gibbs, PG, Varner, DD, Rammerstorfer, EH 2001. Physiologic responses of acclimatized or non-acclimatized mature reining horses to heat stress: I. heart rate, respiration rate, lactate, rectal temperature, cortisol and packed cell volume. Journal of Equine Veterinary Science 21, 431–438.CrossRefGoogle Scholar


 
 

 Schantz, SL, Widholm, JJ 2001. Cognitive effects of endocrine-disrupting chemicals in animals. Environmental Health Perspective 109, 1197–1206.CrossRefGoogle ScholarPubMed


 
 

 Smith, BL, Jones, JH, Carlson, GP, Pascoe, JR 1994. Body position and direction preferences in horses during road transport. Equine Veterinary Journal 26, 374–377.CrossRefGoogle ScholarPubMed


 
 

 Stull, CL 1999. Responses of horses to trailer design, duration, and floor area during commercial transportation to slaughter. Journal of Animal Science 77, 2925–2933.CrossRefGoogle ScholarPubMed


 
 

 Stull, CL, Rodiek, AV 2000. Physiological responses of horses to 24 hours of transportation using a commercial van during summer conditions. Journal of Animal Science 78, 1458–1466.CrossRefGoogle ScholarPubMed


 
 

 Stull, CL, Spier, SJ, Aldridge, BM, Blanchard, M, Stott, JL 2004. Immunological response to long-term transport stress in mature horses and effects of adaptogenic dietary supplementation as an immunomodulator. Equine Veterinary Journal 36, 583–589.CrossRefGoogle ScholarPubMed


 
 

 Suwannachot, P, Verkleij, CB, Kocsis, S, Enzerink, E, Everts, ME 2000. Prolonged food restriction and mild exercise in Shetland ponies: effects on weight gain, thyroid hormone concentrations and muscle Na+, K+ -ATPase. The Journal of Endocrinology 167, 321–329.CrossRefGoogle ScholarPubMed


 
 

 Waran, NK, Cuddeford, D 1995. Effects of loading and transport on the heart rate and behaviour of horses. Applied Animal Behaviour Science 43, 71–81.CrossRefGoogle Scholar


 
 

 Waran, NK, Robertson, V, Cuddeford, D, Kokoszko, A, Marlin, DJ 1996. Effects of transporting horses facing either forwards or backwards on their behaviour and heart rate. The Veterinary Record 139, 7–11.CrossRefGoogle ScholarPubMed




 

           



 
  	15
	Cited by


 

   




 Cited by

 
 Loading...


    


 













Cited by





	



15




	


















Crossref Citations










This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Schapiro, Steven J.
Lambeth, Susan P.
Jacobsen, Kirsten Rosenmaj
Williams, Lawrence E.
Nehete, Bharti N.
and
Nehete, Pramod N.
2012.
Physiological and welfare consequences of transport, relocation, and acclimatization of chimpanzees (Pan troglodytes).
Applied Animal Behaviour Science,
Vol. 137,
Issue. 3-4,
p.
183.


	CrossRef
	Google Scholar






Niedźwiedź, Artur
Kubiak, Krzysztof
and
Nicpoń, Józef
2013.
Plasma total antioxidant status in horses after 8-hours of road transportation.
Acta Veterinaria Scandinavica,
Vol. 55,
Issue. 1,


	CrossRef
	Google Scholar






Munsters, C. C. B. M.
de Gooijer, J‐W.
van den Broek, J.
and
van Oldruitenborgh‐Oosterbaan, M. M. Sloet
2013.
Heart rate, heart rate variability and behaviour of horses during air transport.
Veterinary Record,
Vol. 172,
Issue. 1,
p.
15.


	CrossRef
	Google Scholar






Bartolomé, E.
Sánchez, M.J.
Molina, A.
Schaefer, A.L.
Cervantes, I.
and
Valera, M.
2013.
Using eye temperature and heart rate for stress assessment in young horses competing in jumping competitions and its possible influence on sport performance.
Animal,
Vol. 7,
Issue. 12,
p.
2044.


	CrossRef
	Google Scholar






Santos Godoi, Tatianne Leme Oliveira
Villas-Boas, Julia Dias
Almeida, Norma Aparecida dos Santos
Trigo, Pablo Ignacio
de Almeida, Fernando Queiroz
and
de Medeiros, Magda Alves
2014.
Pharmacopuncture Versus Acepromazine in Stress Responses of Horses During Road Transport.
Journal of Equine Veterinary Science,
Vol. 34,
Issue. 2,
p.
294.


	CrossRef
	Google Scholar






Fazio, Esterina
Medica, Pietro
Cravana, Cristina
Pellizzotto, Roberta
Fragalà, Santo
and
Ferlazzo, Adriana
2015.
Dynamics of Total and Free Iodothyronines of Jumping Horses on the Responses to Competition and Transport.
Journal of Equine Veterinary Science,
Vol. 35,
Issue. 1,
p.
49.


	CrossRef
	Google Scholar






Fazio, Esterina
Medica, Pietro
Cravana, Cristina
and
Ferlazzo, Adriana
2015.
Comparative Effects of Simulated and Conventional Transportations on the Thyroid Response of Stallions (Equus caballus).
Journal of Equine Veterinary Science,
Vol. 35,
Issue. 11-12,
p.
894.


	CrossRef
	Google Scholar






Gerding, J. C.
and
Gilger, B. C.
2016.
Prognosis and impact of equine recurrent uveitis.
Equine Veterinary Journal,
Vol. 48,
Issue. 3,
p.
290.


	CrossRef
	Google Scholar






Fazio, E.
Medica, P.
Cravana, C.
and
Ferlazzo, A.
2016.
Pituitary-adrenocortical adjustments to transport stress in horses with previous different handling and transport conditions.
Veterinary World,
Vol. 9,
Issue. 8,
p.
856.


	CrossRef
	Google Scholar






Medica, Pietro
Cravana, Cristina
Bruschetta, Giuseppe
Ferlazzo, Adriana
and
Fazio, Esterina
2018.
Breeding season and transport interactions on the pituitary-adrenocortical and biochemical responses of horses.
Journal of Veterinary Behavior,
Vol. 23,
Issue. ,
p.
91.


	CrossRef
	Google Scholar






Ferlazzo, Adriana
Cravana, Cristina
Fazio, Esterina
and
Medica, Pietro
2018.
The contribution of total and free iodothyronines to welfare maintenance and management stress coping in Ruminants and Equines: Physiological ranges and reference values.
Research in Veterinary Science,
Vol. 118,
Issue. ,
p.
134.


	CrossRef
	Google Scholar






Ferlazzo, Adriana
Fazio, Esterina
Cravana, Cristina
and
Medica, Pietro
2018.
The Role of Circulating β-endorphin in Different Stress Models in Equines: A Review.
Journal of Equine Veterinary Science,
Vol. 71,
Issue. ,
p.
98.


	CrossRef
	Google Scholar






Ferlazzo, Adriana
Fazio, Esterina
and
Medica, Pietro
2020.
Behavioral features and effects of transport procedures on endocrine variables of horses.
Journal of Veterinary Behavior,
Vol. 39,
Issue. ,
p.
21.


	CrossRef
	Google Scholar






Dai, Francesca
Riva, Maria Giorgia
Dalla Costa, Emanuela
Pascuzzo, Riccardo
Chapman, Alana
and
Minero, Michela
2022.
Application of QBA to Assess the Emotional State of Horses during the Loading Phase of Transport.
Animals,
Vol. 12,
Issue. 24,
p.
3588.


	CrossRef
	Google Scholar






Bertin, François‐René
Frank, Nicholas
Breuhaus, Babetta A.
Schott, Harold C.
and
Kritchevsky, Janice E.
2024.
Diagnosis and management of thyroid disorders and thyroid hormone supplementation in adult horses and foals.
Equine Veterinary Journal,
Vol. 56,
Issue. 2,
p.
243.


	CrossRef
	Google Scholar


















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference




Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	









	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Physiological variables of horses after road transport








	Volume 3, Issue 9
	
E. Fazio (a1), P. Medica (a1), C. Cravana (a1), E. Giacoppo (a1) and A. Ferlazzo (a1)

	DOI: https://doi.org/10.1017/S1751731109004777





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Physiological variables of horses after road transport








	Volume 3, Issue 9
	
E. Fazio (a1), P. Medica (a1), C. Cravana (a1), E. Giacoppo (a1) and A. Ferlazzo (a1)

	DOI: https://doi.org/10.1017/S1751731109004777





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Physiological variables of horses after road transport








	Volume 3, Issue 9
	
E. Fazio (a1), P. Medica (a1), C. Cravana (a1), E. Giacoppo (a1) and A. Ferlazzo (a1)

	DOI: https://doi.org/10.1017/S1751731109004777





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















