
Parameters of Physiological Responses and Meat Quality in Poultry Subjected to
Transport Stress
Jing Qi1*, Yaru Zhang2, Zixiong Zhou1 and Umma Habiba1

1College of Veterinary Medicine, Chonbuk National University, Iksan, Republic of Korea
2College of Veterinary Medicine, China Agricultural University, Beijing, China
*Corresponding author: Jing Qi, 1College of Veterinary Medicine, Chonbuk National University, Iksan, Republic of Korea, Tel: 01048891681; E-mail: 
qijingvet@163.com

Received date: February 2, 2017; Accepted date: March 06, 2017; Published date: March 14, 2017

Copyright: © 2017 Qi J, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution and reproduction in any medium, provided the original author and source are credited.

Abstract

Transport is unavoidable before slaughter in the poultry industry. The birds may be exposed to various stressors
during transport, including birds health condition, fasting, handling, (un)loading, crating density, transport time,
vehicle design, trailer microclimate and lairage time. To cope with transport stress, poultry develops physiological
responses, which may subsequently affect meat quality and mortality. The paper aims to investigate the effects of
transport duration, trailer microclimate and loading density on physiological responses and meat quality of birds.
Transport is likely to cause high stress level and energy consumption in poultry according to physiological
parameters. The impacts of transport stressors on meat quality are inconsistent or even contradictory. To get
consistent results of meat quality following transport, unified measurement methods and the transport conditions are
demanded. Furthermore, future research needs to pay more attention to the effects of transport under cold
temperature and loading density on poultry to improve their welfare and reduce economic loss.
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Introduction
The increased rearing number of poultry and the demand for

poultry to be centered and slaughtered in processing plants make
transport a critical constituent in poultry industry all over the world.
Recently there are various concerns about poultry transport due to
these three major facts [1,2]. Firstly, mortality may be raised by
different transport. Secondly, stressful transport reduces poultry
welfare. Thirdly, transport decreases meat quality.

However, transport stressors include feed and water withdrawal,
handling, (un)loading, crating density, transport time, ambient
temperature, vehicle design, trailer microclimate and lairage time.
Among them, transport duration, trailer microclimate and loading
density are the three main causes of mortality of birds [3-5].

Stress is regarded to be adaptive or protective responses in body,
which protects animals from adverse effects of the stressors. Stress
responses, including transport stress responses, are mediated by the
two major physiological systems, the Sympatho Adrenal Medullary
System (SAMS) and the Hypothalamic–Pituitary–Adrenal Axis (HPA).
This can alter the physiological states of animals and subsequently
affect meat quality. Transport stress impacts on parameters of bird
physiological responses, like corticosterone (CORT), glucose and
creatine kinase (CK) before slaughter [6-8] and thus has an effect on
meat quality indices such as meat color and water holding capacity
(WHC) [9,10]. According to these indicators, we can evaluate the
stress level of poultry, so as to improve the management of transport
conditions to meet the needs of poultry [6].

Overall this review is aimed to briefly introduce indices of
physiological responses and meat quality of birds and to have an

insight into the effects of transport duration, trailer microclimate and
loading density on these indicators.

Transport Duration
Transport duration (distance) has an influence on welfare and death

loss of birds. Most studies have correlated long-term transport with
higher mortalities [3,11-14]. Aral et al. found that for broiler chickens
transported for slaughter in Turkey, mortality rates ranged from 0.29%
in journeys lasting less than 2 h to 0.46% for journeys lasting more
than 10 h [11].

Concentrations of hormones, metabolites and meat color, etc. were
also investigated in other studies to evaluate effects of transport time
on level of stress and meat quality in birds. Transport stress can
activate HPA, increasing the concentrations of blood CORT of broilers
[8,15]. Interestingly, a 3 h recovery after transport could facilitate
plasma CORT to return to its normal level [16]. Generally, transport
stress can decrease lymphocyte quantity and meanwhile increase
numbers of heterophils, leading to an elevation on the
heterophil:lymphocyte (H:L) ratio [17]. Consequently, the increasing
of HL ratio is a reliable and steady parameter reflecting poultry
transport stress [6,18,19]. Transport duration could considerably affect
plasma glucose level [16,20-22]. Zhang et al. reported that blood
glucose increased for short time transport, which was supplied by liver
glycogen and a 3 h transport could decrease plasma glucose level,
because of the exhaustion of liver glycogen [16]. Similar reductions of
glucose following long transport duration were also found by Suchy et
al., Sarkar et al. and Vosmerova et al. [20,21,23]. When the breakdown
of liver glycogen could not make up for the shortage of glucose, animal
body initiates the use of fat and protein. Non-esterified fatty acid
(NEFA) is a good indicator of lipolysis. Nijdam et al. reported that
blood NEFA level was raised in broilers suffering transport with feed
withdrawal compared with those have access to food and also found
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that the combination of feed withdrawal and transport consumed
more energy of broilers [8]. Besides that plasma uric acid (UA) is a
major antioxidant and the primary end product of nitrogen
metabolism in poultry, and it is an indicator of oxidative stress and
tubular function of the kidney [24]. Huff et al. reported that transport
caused a significant increase in turkey plasma UA concentration,
indicating a negative energy balance [25]. Creatine kinase (CK) is an
intracellular enzyme and its increasing activity is caused by damage to
muscle membrane integrity related to stress [7]. The release of CK
occurred in ducks following a 2 h transport [26]. Moreover, the
increasing concentrations of plasma total protein and albumin are
utilized to measure the dehydration of poultry following long time
transport. Total protein and albumin levels increased in ducklings due
to the 4, 8 and 12 h of the transport [18].

Meat pH and water holding capacity (WHC) are two of the most
common parameters for assessing meat quality of poultry. WHC, the
ability to keep innate water, is a key property of meat for its influence
on meat quality and further processing. In poultry, drip loss is a more
frequently used method for WHC. Poultry meat with low pHu
(ultimate pH) is related with low WHC, which can alter the color and
texture, ultimately affecting consumers’ acceptance [27]. Debut et al.
stated that if birds were transported for 2 h, the thigh meat showed
darker color, high pH and higher curing cooking yield, but transport
has no major adverse effect on the breast meat quality [28]. Ducks
breast muscle pH 10 min (10 min post-mortem pH) after slaughter
was significantly lower after a 2 h transport and reduced muscle quality
is also disadvantageous for the duck industry [26]. However,
Fernandez et al. gave the results that 30 or 150 min transport duration
had little influence on muscle pH 20 min and pH 24 h [29]. The
contrasting reports of meat quality could be explained by the not
unified measurement methods (different device, measuring time or
muscle, etc.) used in experiments and the various transport time,
which can influence the results of meat quality after transport.

Furthermore, transport could affect broilers muscle glycogen
contents and thus impact on meat quality. A 3 h transport decreased
glycogen contents with an increase in lactate content in broilers breast
muscle, accompanied with lower pH 24 h and higher drip loss, so
transport induced negative changes on broiler breast meat quality
could result from the glycolytic enhancement [30]. Savenije et al.,
Owens et al. and Debut et al. also found the similar results of glycogen
contents in birds breast muscle [10,28,31]. However, the increasing
transport time decreased the glycogen content of biceps femoris
muscle, while that of the breast muscle did not change, possibly since
the thigh muscle is involved in maintaining balance in the moving
vehicle during transport [32].

Trailer Microclimate
Poultry welfare during transport is most importantly affected by

trailer microclimate which includes heat stress (due to high
temperature and humidity) and cold stress (due to cold air and wet
feathers) and they are the two major reasons for both higher mortality
and transport stress [33-36].

A lot of previous work has been done in Europe and thus focuses on
heat stress of poultry during transport under medium or high
temperature [6,7,15,37,38]. Heat stress during transport increased
blood pH and decreased pCO2 (partial pressure of carbon dioxide)
because respiratory over ventilation causes higher emission of carbon
dioxide and consequently raises blood pH level [6]. Furthermore,
mediated by the stress mechanism, parameters of stress responses and

metabolism, such as CORT, HL, glucose and CK, are varied with the
magnitude of the heat load upon the birds [7,15,37,38]. Most research
studies have shown acute or seasonal heat stress can result in the
declines in pH and WHC and also an increase in lightness of poultry
meat [39-41].

In recent years, some researchers noticed transport under extremely
cold temperature with poor ventilation inside the trailers. Knezacek et
al. reported that at the crate temperature of 17.7 to 55.2°C above than
environmental temperature in winter with poor ventilation, broilers
experienced both heat stress that occurred in insufficiently ventilated
area and cold stress nearby air inlets [42]. However, very little is known
about how cold ambient temperature impacts on poultry welfare
during transport [43]. Dadgar et al. found that the exposure
temperature below 0°C negatively influenced meat quality, such as
higher pHu and WHC and darker color, which increased the
opportunities of the dark, firm, dry (DFD) meat occurrence [44].
Dadgar et al. also found that 5 and 6 week old broilers were
transported at temperatures below −8°C and −14°C during winter,
which caused harm effects on meat quality, respectively [45].

Loading Density
High loading density of the trailer could cause heat stress and

higher death loss in birds [3,4,46,47]. Mostly during hot climates, more
than seven birds per crate can increase the mortality rate [46]. Optimal
loading density has an active effect on thermoregulation for
transported poultry. However, optimal loading density for poultry
transport has not been determined yet, because the effects of loading
density are influenced by many factors, for example, the ambient
temperature, trailer ventilation, bird size and the position of the
drawer within a loaded truck [5,42,47,48]. Lower density means that
there are more opportunities for the poultry to regulate body
temperatures behaviorally, but too much space per animal may take
longer time to load, cost more transport fee, and increase the risk of
physical collisions and mechanical bruise [31,49].

Despite of these considerations, there is a little information about
effects of different loading densities on physiological responses and
meat quality. Delezie et al. reported that transport at high densities
resulted in the increasing concentrations of plasma CORT, UA and
NEFA, and a decrease of plasma triglyceride concentration, which
suggests that the high loading densities caused high stress level and
more energy consumption of broilers [15,49,50].

Conclusion
Transport stress is a common issue facing poultry industry today, as

it can affect welfare and mortality of birds. This paper summarized the
effects of transport duration, trailer microclimate and loading density
on physiological responses and meat quality of poultry. Based on this
paper, there are two suggestions: (1) The contradictory results of meat
quality after transport could be explained by the varied measurement
methods and different conditions of application. (2) More future
studies need to focus on the effects of loading density and transport
under cold temperature on welfare and meat quality of birds.

References
1. Mitchell MA, Kettlewell PJ (2009) Welfare of poultry druing transport-a

review. Proceedings of 8th Poultry Welfare Symposium, Cervia, Italy.

Citation: Qi J, Zhang Y, Zhou Z, Habiba U (2017) Parameters of Physiological Responses and Meat Quality in Poultry Subjected to Transport
Stress. Biol Syst Open Access 6: 175. doi:10.4172/2329-6577.1000175

Page 2 of 4

Biol Syst Open Access, an open access journal
ISSN:2329-6577

Volume 6 • Issue 1 • 1000175

http://www.fao.org/fileadmin/user_upload/animalwelfare/76_welfare2009_mitchell.pdf
http://www.fao.org/fileadmin/user_upload/animalwelfare/76_welfare2009_mitchell.pdf


2. Spurio RS, Soares AL, Carvalho RH, Silveira Junior V, Grespan M, et al.
(2016) Improving transport container design to reduce broiler chicken
PSE (pale, soft, exudative) meat in Brazil. Anim Sci J 87: 277-283.

3. Nijdam E, Arens P, Lambooij E, Decuypere E, Stegeman JA (2004) Factors
influencing bruises and mortality of broilers during catching, transport
and lairage. Poult Sci 83: 1610-1615.

4. Chauvin C, Hillion S, Balaine L, Michel V, Peraste J, et al. (2011) Factors
associated with mortality of broilers during transport to slaughterhouse.
Animal 5: 287-293.

5. Schwartzkopf-Genswein KS, Faucitano L, Dadgar S, Shand P, Gonzalez
LA, et al. (2012) Road transport of cattle, swine and poultry in North
America and its impact on animal welfare, carcass and meat quality: A
review. Meat Science 92: 227-243.

6. Mitchell MA, Kettlewell PJ (1998) Physiological stress and welfare of
broiler chickens in transit: Solutions not problems! Poult Sci 77:
1803-1814.

7. Mitchell MA, Kettlewell PJ, Maxwell MH (1992) Indicators of
physiological stress in broiler chickens during road transportation.
Animal Welfare 1: 91-103.

8. Nijdam E, Delezie E, Lambooij E, Nabuurs MJA, Decuypere E, et al.
(2005) Feed withdrawal of broilers before transport changes plasma
hormone and metabolite concentrations. Poult Sci 84: 1146-1152.

9. Leheska JM, Wulf DM, Maddock RJ (2002) Effects of fasting and
transportation on pork quality development and extent of postmortem
metabolism. J Anim Sci 80: 3194-3202.

10. Owens CM, Sams AR (2000) The influence of transportation on turkey
meat quality. Poult Sci 79: 1204-1207.

11. Aral Y, Arikan MS, Akin AC, Kuyululu CK, Guloglu SC, et al. (2014)
Economic losses due to live weight shrinkage and mortality during the
broiler transport. Ankara Univ Vet Fak Derg 61: 205-210.

12. Voslarova E, Hytychova T, Vecerek V, Nenadovic K, Bedanova I (2016)
Transport-induced mortality in Pekin ducks transported for slaughter in
the Czech Republic. Acta Veterinaria Brno 85: 205-212.

13. Oba A, Almeida Md, Pinheiro JW, Ida EI, Marchi DF, et al. (2009) The
effect of management of transport and lairage conditions on broiler
chicken breast meat quality and DOA (Death on Arrival). Brazilian
Archives of Biology and Technology 52: 205-211.

14. Vieira FMC, Silva IJOd, Barbosa Filho JAD, Vieira AMC (2010)
Productive losses on broiler preslaughter operations: effects of the
distance from farms to abattoirs and of lairage time in a climatized
holding area. Revista Brasileira de Zootecnia 39: 2471-2476.

15. Freeman BM, Kettlewell PJ, Manning AC, Berry PS (1984) Stress of
transportation for broilers. Vet Rec 114: 286-287.

16. Zhang L, Yue HY, Zhang HJ, Xu L, Wu SG, et al. (2009) Transport stress
in broilers: I. Blood metabolism, glycolytic potential and meat quality.
Poult Sci 88: 2033-2041.

17. Gross WB, Siegel HS (1983) Evaluation of the heterophil/lymphocyte
ratio as a measure of stress in chickens. Avian Dis 27: 972-979.

18. Erisir Z, Poyraz O, Erisir M, Onbasilar EE, Erdem E (2008) The changes
of the body weight and some blood parameters of Pekin ducklings
dependent on transportation duration. Journal of Animal and Veterinary
Advances 7: 1190-1195.

19. Maxwell MH (1993) Avian blood leucocyte responses to stress. Worlds
Poult Sci J 49: 34-43.

20. Suchy P, Bedanova I, Vecerek V, Voslarova E, Pistekova V, et al. (2007)
Effects of transport stress and floor space reduction on selected
biochemical indices in common pheasant (Phasianus colchicus). Archiv
fur Geflugelkunde 71: 56-61.

21. Vosmerova P, Chloupek J, Bedanova I, Chloupek P, Kruzikova K, et al.
(2010) Changes in selected biochemical indices related to transport of
broilers to slaughterhouse under different ambient temperatures. Poult
Sci 89: 2719-2725.

22. Yue HY, Zhang L, Wu SG, Xu L, Zhang HJ, et al. (2010) Effects of
transport stress on blood metabolism, glycolytic potential and meat
quality in meat-type yellow-feathered chickens. Poult Sci 89: 413-419.

23. Sarkar P, Ghosh S, Batabyal S, Chatterjee S (2013) Biochemical stress
responses of broiler chickens during transport. Indian J Anim Res 47:
29-34.

24. Hartman S, Taleb SA, Geng T, Gyenai K, Guan X, et al. (2006)
Comparison of plasma uric acid levels in five varieties of the domestic
Turkey, Meleagris gallopavo. Poult Sci 85: 1791-1794.

25. Huff GR, Huff WE, Rath NC, Anthony NB, Nestor KE (2008) Effects of
Escherichia coli challenge and transport stress on hematology and serum
chemistry values of three genetic lines of turkeys. Poult Sci 87: 2234-2241.

26. Zhu Z, Chen Y, Huang ZY, Zhang Y, Xu Q, et al. (2014) Effects of
transport stress and rest before slaughter on blood parameters and meat
quality of ducks. Canadian Journal of Animal Science 94: 595-600.

27. Droval AA, Benassi V, Rossa A, Prudencio S, Paião F, et al. (2012)
Consumer attitudes and preferences regarding pale, soft, and exudative
broiler breast meat. The Journal of Applied Poultry Research 21: 502-507.

28. Debut M, Berri C, Baeza E, Sellier N, Arnould C, et al. (2003) Variation of
chicken technological meat quality in relation to genotype and
preslaughter stress conditions. Poult Sci 82: 1829-1838.

29. Fernandez X, Bouillier-Oudot M, Molette C, Bernadet MD, Manse H
(2011) Duration of transport and holding in lairage at constant
postprandial delay to slaughter—Effects on fatty liver and breast muscle
quality in mule ducks. Poult Sci 90: 2360-2369.

30. Zhang L, Li JL, Gao T, Lin M, Wang XF, et al. (2014) Effects of dietary
supplementation with creatine monohydrate during the finishing period
on growth performance, carcass traits, meat quality and muscle glycolytic
potential of broilers subjected to transport stress. Animal 8: 1955-1962.

31. Savenije B, Lambooij E, Gerritzen MA, Venema K, Korf J (2002) Effects of
feed deprivation and transport on preslaughter blood metabolites, early
postmortem muscle metabolites and meat quality. Poult Sci 81: 699-708.

32. Warriss PD, Kestin SC, Brown SN, Knowles TG, Wilkins LJ, et al. (1993)
The depletion of glycogen stores and indices of dehydration in
transported broilers. Br Vet J 149: 391-398.

33. Vieira FM, Silva IJ, Barbosa Filho JA, Vieira AM, Broom DM (2011)
Preslaughter mortality of broilers in relation to lairage and season in a
subtropical climate. Poult Sci 90: 2127-2133.

34. Hunter R, Mitchell M, Carlisle A (1999) Wetting of broilers during cold
weather transport: A major source of physiological stress? Br Poult Sci 40:
48-49.

35. Hunter R, Mitchell M, Matheu C (2001) Mortality of broiler chickens in
transit–correlation with the thermal micro-environment. Livestock
Environment VI Proc 6th Int Symp. Am Soc Agric Eng Louisville:
Kentucky.

36. Vecerek V, Grbalova S, Voslarova E, Janackova B, Malena M (2006)
Effects of travel distance and the season of the year on death rates of
broilers transported to poultry processing plants. Poult Sci 85: 1881-1884.

37. Mitchell M, Kettlewell P, Hunter R, Carlisle A (2001) Physiological stress
response modeling–application to the broiler transport thermal
environment. International Symposium.

38. González V, Rojas G, Aguilera A, Flores-Peinado S, Lemus-Flores C, et al.
(2007) Effect of heat stress during transport and rest before slaughter, on
the metabolic profile, blood gases and meat quality of quail. Int J Poult Sci
6: 397-402.

39. Holm CP, Fletcher DL (1997) Antemortem holding temperatures and
broiler breast meat quality. J Appl Poult Res 6: 180-184.

40. Petracci M, Fletcher DL, Northcutt JK (2001) The effect of holding
temperature on live shrink, processing yield and breast meat quality of
broiler chickens. Poult Sci 80: 670-675.

41. Mitchell M (2006) Influence of pre-slaughter stress on animal welfare and
processing efficiency. Worlds Poult Sci J 62: 254.

42. Knezacek T, Olkowski A, Kettlewell P, Mitchell M, Classen H (2010)
Temperature gradients in trailers and changes in broiler rectal and core
body temperature during winter transportation in Saskatchewan. Can J
Anim Sci 90: 321.

Citation: Qi J, Zhang Y, Zhou Z, Habiba U (2017) Parameters of Physiological Responses and Meat Quality in Poultry Subjected to Transport
Stress. Biol Syst Open Access 6: 175. doi:10.4172/2329-6577.1000175

Page 3 of 4

Biol Syst Open Access, an open access journal
ISSN:2329-6577

Volume 6 • Issue 1 • 1000175

https://doi.org/10.1111/asj.12407
https://doi.org/10.1111/asj.12407
https://doi.org/10.1111/asj.12407
http://www.prairieswine.com/factors-influencing-bruises-and-mortality-of-broilers-during-catching-transport-and-lairage/
http://www.prairieswine.com/factors-influencing-bruises-and-mortality-of-broilers-during-catching-transport-and-lairage/
http://www.prairieswine.com/factors-influencing-bruises-and-mortality-of-broilers-during-catching-transport-and-lairage/
https://doi.org/10.1017/S1751731110001916
https://doi.org/10.1017/S1751731110001916
https://doi.org/10.1017/S1751731110001916
https://doi.org/10.1017/S1751731110001916
https://doi.org/10.1017/S1751731110001916
https://doi.org/10.1017/S1751731110001916
https://doi.org/10.1017/S1751731110001916
https://doi.org/10.1093/ps/77.12.1803
https://doi.org/10.1093/ps/77.12.1803
https://doi.org/10.1093/ps/77.12.1803
http://www.ingentaconnect.com/contentone/ufaw/aw/1992/00000001/00000002/art00004
http://www.ingentaconnect.com/contentone/ufaw/aw/1992/00000001/00000002/art00004
http://www.ingentaconnect.com/contentone/ufaw/aw/1992/00000001/00000002/art00004
https://oup.silverchair-cdn.com/oup/backfile/Content_public/Journal/ps/84/7/10.1093/ps/84.7.1146/2/poultrysci84-1146.pdf?Expires=1489392719&Signature=XAPnJjPEnYwgM20q8hI2pPZwTdRbyIClwjt94hOQiLo~VXaK8~tBE4nA0zMNzdmPpD2oBkDp9FDkZzj3MljE~HAqekrdN3COhHGqZMe4IjQrenYEfRISu3niGx7ObRqYoyJ4CvK5aZDBpbOTmr9igQ3uDCTyhRzbQabkYa6qGlZRxPuI2XWOrJhr2qJwgokpr7oEqqBzck1I9GdV6ty7lgFnH6q9f3SzVUoNhUtGjUktuFx0lbIFknOexlCNOzsobSZNk6vAly8ladhufxaDHRVIgP2-cLkA0fG-EzdQ9N3BFXhtl4mudXOljHAbUGo7OAxxORTQ3hQ5hCQUtFJWTQ__&Key-Pair-Id=APKAIUCZBIA4LVPAVW3Q
https://oup.silverchair-cdn.com/oup/backfile/Content_public/Journal/ps/84/7/10.1093/ps/84.7.1146/2/poultrysci84-1146.pdf?Expires=1489392719&Signature=XAPnJjPEnYwgM20q8hI2pPZwTdRbyIClwjt94hOQiLo~VXaK8~tBE4nA0zMNzdmPpD2oBkDp9FDkZzj3MljE~HAqekrdN3COhHGqZMe4IjQrenYEfRISu3niGx7ObRqYoyJ4CvK5aZDBpbOTmr9igQ3uDCTyhRzbQabkYa6qGlZRxPuI2XWOrJhr2qJwgokpr7oEqqBzck1I9GdV6ty7lgFnH6q9f3SzVUoNhUtGjUktuFx0lbIFknOexlCNOzsobSZNk6vAly8ladhufxaDHRVIgP2-cLkA0fG-EzdQ9N3BFXhtl4mudXOljHAbUGo7OAxxORTQ3hQ5hCQUtFJWTQ__&Key-Pair-Id=APKAIUCZBIA4LVPAVW3Q
https://oup.silverchair-cdn.com/oup/backfile/Content_public/Journal/ps/84/7/10.1093/ps/84.7.1146/2/poultrysci84-1146.pdf?Expires=1489392719&Signature=XAPnJjPEnYwgM20q8hI2pPZwTdRbyIClwjt94hOQiLo~VXaK8~tBE4nA0zMNzdmPpD2oBkDp9FDkZzj3MljE~HAqekrdN3COhHGqZMe4IjQrenYEfRISu3niGx7ObRqYoyJ4CvK5aZDBpbOTmr9igQ3uDCTyhRzbQabkYa6qGlZRxPuI2XWOrJhr2qJwgokpr7oEqqBzck1I9GdV6ty7lgFnH6q9f3SzVUoNhUtGjUktuFx0lbIFknOexlCNOzsobSZNk6vAly8ladhufxaDHRVIgP2-cLkA0fG-EzdQ9N3BFXhtl4mudXOljHAbUGo7OAxxORTQ3hQ5hCQUtFJWTQ__&Key-Pair-Id=APKAIUCZBIA4LVPAVW3Q
http://dx.doi.org/10.2527/2002.80123194x
http://dx.doi.org/10.2527/2002.80123194x
http://dx.doi.org/10.2527/2002.80123194x
http://dx.doi.org/10.1093/ps/79.8.1204
http://dx.doi.org/10.1093/ps/79.8.1204
http://dx.doi.org/10.1501/Vetfak_0000002630
http://dx.doi.org/10.1501/Vetfak_0000002630
http://dx.doi.org/10.1501/Vetfak_0000002630
http://dx.doi.org/10.2754/avb201685020205
http://dx.doi.org/10.2754/avb201685020205
http://dx.doi.org/10.2754/avb201685020205
http://dx.doi.org/10.1590/S1516-89132009000700026
http://dx.doi.org/10.1590/S1516-89132009000700026
http://dx.doi.org/10.1590/S1516-89132009000700026
http://dx.doi.org/10.1590/S1516-89132009000700026
http://dx.doi.org/10.1590/S1516-35982010001100021
http://dx.doi.org/10.1590/S1516-35982010001100021
http://dx.doi.org/10.1590/S1516-35982010001100021
http://dx.doi.org/10.1590/S1516-35982010001100021
http://agris.fao.org/agris-search/search.do?recordID=GB19900065353
http://agris.fao.org/agris-search/search.do?recordID=GB19900065353
https://doi.org/10.3382/ps.2009-00128
https://doi.org/10.3382/ps.2009-00128
https://doi.org/10.3382/ps.2009-00128
http://www.jstor.org/stable/1590198
http://www.jstor.org/stable/1590198
http://medwelljournals.com/abstract/?doi=javaa.2008.1190.1195
http://medwelljournals.com/abstract/?doi=javaa.2008.1190.1195
http://medwelljournals.com/abstract/?doi=javaa.2008.1190.1195
http://medwelljournals.com/abstract/?doi=javaa.2008.1190.1195
https://doi.org/10.1079/WPS19930004
https://doi.org/10.1079/WPS19930004
https://www.european-poultry-science.com/artikel.dll/m06-13mk_MjU0NTc3.PDF?UID=09D1F73258440C190322A3635A20EF39527945A8F6EC71CA
https://www.european-poultry-science.com/artikel.dll/m06-13mk_MjU0NTc3.PDF?UID=09D1F73258440C190322A3635A20EF39527945A8F6EC71CA
https://www.european-poultry-science.com/artikel.dll/m06-13mk_MjU0NTc3.PDF?UID=09D1F73258440C190322A3635A20EF39527945A8F6EC71CA
https://www.european-poultry-science.com/artikel.dll/m06-13mk_MjU0NTc3.PDF?UID=09D1F73258440C190322A3635A20EF39527945A8F6EC71CA
https://doi.org/10.3382/ps.2010-00709
https://doi.org/10.3382/ps.2010-00709
https://doi.org/10.3382/ps.2010-00709
https://doi.org/10.3382/ps.2010-00709
https://doi.org/10.3382/ps.2009-00550
https://doi.org/10.3382/ps.2009-00550
https://doi.org/10.3382/ps.2009-00550
http://www.arccjournals.com/journal/indian-journal-of-animal-research/ARCC089
http://www.arccjournals.com/journal/indian-journal-of-animal-research/ARCC089
http://www.arccjournals.com/journal/indian-journal-of-animal-research/ARCC089
https://doi.org/10.1093/ps/85.10.1791
https://doi.org/10.1093/ps/85.10.1791
https://doi.org/10.1093/ps/85.10.1791
https://doi.org/10.3382/ps.2008-00128
https://doi.org/10.3382/ps.2008-00128
https://doi.org/10.3382/ps.2008-00128
http://www.thepoultrysite.com/articles/3384/effects-of-transport-stress-and-rest-before-slaughter-on-blood-parameters-and-meat-quality-of-ducks/
http://www.thepoultrysite.com/articles/3384/effects-of-transport-stress-and-rest-before-slaughter-on-blood-parameters-and-meat-quality-of-ducks/
http://www.thepoultrysite.com/articles/3384/effects-of-transport-stress-and-rest-before-slaughter-on-blood-parameters-and-meat-quality-of-ducks/
https://doi.org/10.3382/japr.2011-00392
https://doi.org/10.3382/japr.2011-00392
https://doi.org/10.3382/japr.2011-00392
https://oup.silverchair-cdn.com/oup/backfile/Content_public/Journal/ps/82/12/10.1093/ps/82.12.1829/2/poultrysci82-1829.pdf?Expires=1489393328&Signature=UsTD7F2YmWT0Bm0GOk8I89Jzi~RbbUGeqqt9NSJtlgGWXcwZSBZD6vZrSRxCZIH~2SMtoNAM01eYcOSy0w0CdEA-0SCHrRpsKjLDHcHtXXEL8gY4RC8By2-TXpQXsBjCWPe0~KRT5qohB6kHuvTRqjFgfmWgatIOD0nTUCD01MA5rlRYrcR8ZwGbkykngYE5iGkTA2F1nK9e5ZiYYxamZqcizn4743AUQWjgc2tCbh0BXmOnRiBM8vVJGPnWbEMjdlkqwzqLJm2y3W2sAYn4H6tFdkjRWG~qx2ihAbpfbGTXRCL4bzIFqwYu8FsKYOhLjmWYtH6yK85m~5tR8Miifw__&Key-Pair-Id=APKAIUCZBIA4LVPAVW3Q
https://oup.silverchair-cdn.com/oup/backfile/Content_public/Journal/ps/82/12/10.1093/ps/82.12.1829/2/poultrysci82-1829.pdf?Expires=1489393328&Signature=UsTD7F2YmWT0Bm0GOk8I89Jzi~RbbUGeqqt9NSJtlgGWXcwZSBZD6vZrSRxCZIH~2SMtoNAM01eYcOSy0w0CdEA-0SCHrRpsKjLDHcHtXXEL8gY4RC8By2-TXpQXsBjCWPe0~KRT5qohB6kHuvTRqjFgfmWgatIOD0nTUCD01MA5rlRYrcR8ZwGbkykngYE5iGkTA2F1nK9e5ZiYYxamZqcizn4743AUQWjgc2tCbh0BXmOnRiBM8vVJGPnWbEMjdlkqwzqLJm2y3W2sAYn4H6tFdkjRWG~qx2ihAbpfbGTXRCL4bzIFqwYu8FsKYOhLjmWYtH6yK85m~5tR8Miifw__&Key-Pair-Id=APKAIUCZBIA4LVPAVW3Q
https://oup.silverchair-cdn.com/oup/backfile/Content_public/Journal/ps/82/12/10.1093/ps/82.12.1829/2/poultrysci82-1829.pdf?Expires=1489393328&Signature=UsTD7F2YmWT0Bm0GOk8I89Jzi~RbbUGeqqt9NSJtlgGWXcwZSBZD6vZrSRxCZIH~2SMtoNAM01eYcOSy0w0CdEA-0SCHrRpsKjLDHcHtXXEL8gY4RC8By2-TXpQXsBjCWPe0~KRT5qohB6kHuvTRqjFgfmWgatIOD0nTUCD01MA5rlRYrcR8ZwGbkykngYE5iGkTA2F1nK9e5ZiYYxamZqcizn4743AUQWjgc2tCbh0BXmOnRiBM8vVJGPnWbEMjdlkqwzqLJm2y3W2sAYn4H6tFdkjRWG~qx2ihAbpfbGTXRCL4bzIFqwYu8FsKYOhLjmWYtH6yK85m~5tR8Miifw__&Key-Pair-Id=APKAIUCZBIA4LVPAVW3Q
https://doi.org/10.3382/ps.2011-01483
https://doi.org/10.3382/ps.2011-01483
https://doi.org/10.3382/ps.2011-01483
https://doi.org/10.3382/ps.2011-01483
https://doi.org/10.1017/S1751731114001906
https://doi.org/10.1017/S1751731114001906
https://doi.org/10.1017/S1751731114001906
https://doi.org/10.1017/S1751731114001906
https://doi.org/10.1093/ps/81.5.699
https://doi.org/10.1093/ps/81.5.699
https://doi.org/10.1093/ps/81.5.699
http://dx.doi.org/10.1016/S0007-1935%2805%2980078-8
http://dx.doi.org/10.1016/S0007-1935%2805%2980078-8
http://dx.doi.org/10.1016/S0007-1935%2805%2980078-8
http://dx.doi.org/10.3382/ps.2010-01170
http://dx.doi.org/10.3382/ps.2010-01170
http://dx.doi.org/10.3382/ps.2010-01170
https://dx.doi.org/10.1080/00071669986828
https://dx.doi.org/10.1080/00071669986828
https://dx.doi.org/10.1080/00071669986828
https://elibrary.asabe.org/abstract.asp?aid=7115
https://elibrary.asabe.org/abstract.asp?aid=7115
https://elibrary.asabe.org/abstract.asp?aid=7115
https://elibrary.asabe.org/abstract.asp?aid=7115
https://elibrary.asabe.org/abstract.asp?aid=7115
https://elibrary.asabe.org/abstract.asp?aid=7115
https://elibrary.asabe.org/abstract.asp?aid=7115
http://elibrary.asabe.org/abstract.asp?aid=7116&t=2&redir=&redirType=
http://elibrary.asabe.org/abstract.asp?aid=7116&t=2&redir=&redirType=
http://elibrary.asabe.org/abstract.asp?aid=7116&t=2&redir=&redirType=
http://dx.doi.org/10.3923/ijps.2007.397.402
http://dx.doi.org/10.3923/ijps.2007.397.402
http://dx.doi.org/10.3923/ijps.2007.397.402
http://dx.doi.org/10.3923/ijps.2007.397.402
https://doi.org/10.1093/japr/6.2.180
https://doi.org/10.1093/japr/6.2.180
https://oup.silverchair-cdn.com/oup/backfile/Content_public/Journal/ps/85/11/10.1093_ps_85.11.1867/2/poultrysci85-1867.pdf?Expires=1489393602&Signature=f9NUtH9mKZT46bd6kwoAYeYuk-Cy1kP9cgTinMFrx6QNa13WZkaBmBBqujyc1sy3D5vRMmXZUqTdGPJorUkpeNaf5nV9FUTcVU5XYNPmErQBhpdS8liVmJtMsShcgIhXg~kItNBAQR~BfbmOEg-VOb6z6QJ0Pkdv~6rLjHvOKMpW6wY7yw6lJ9rSfqSXoViEbzxX4Fukw-lQDhF54xwBGRqRYjbJNJt7lupg3ovodXL3zCEF8FUbj2W3q2eSW9HKGf-61UQcpzZRibX8S0VdKVAECUOxbS8RorJQGhzr7Z6gqhEQjvsPweQl1~ZlxnEgvuFIs9Mf1HPcBilN8o6yjQ__&Key-Pair-Id=APKAIUCZBIA4LVPAVW3Q
https://oup.silverchair-cdn.com/oup/backfile/Content_public/Journal/ps/85/11/10.1093_ps_85.11.1867/2/poultrysci85-1867.pdf?Expires=1489393602&Signature=f9NUtH9mKZT46bd6kwoAYeYuk-Cy1kP9cgTinMFrx6QNa13WZkaBmBBqujyc1sy3D5vRMmXZUqTdGPJorUkpeNaf5nV9FUTcVU5XYNPmErQBhpdS8liVmJtMsShcgIhXg~kItNBAQR~BfbmOEg-VOb6z6QJ0Pkdv~6rLjHvOKMpW6wY7yw6lJ9rSfqSXoViEbzxX4Fukw-lQDhF54xwBGRqRYjbJNJt7lupg3ovodXL3zCEF8FUbj2W3q2eSW9HKGf-61UQcpzZRibX8S0VdKVAECUOxbS8RorJQGhzr7Z6gqhEQjvsPweQl1~ZlxnEgvuFIs9Mf1HPcBilN8o6yjQ__&Key-Pair-Id=APKAIUCZBIA4LVPAVW3Q
https://oup.silverchair-cdn.com/oup/backfile/Content_public/Journal/ps/85/11/10.1093_ps_85.11.1867/2/poultrysci85-1867.pdf?Expires=1489393602&Signature=f9NUtH9mKZT46bd6kwoAYeYuk-Cy1kP9cgTinMFrx6QNa13WZkaBmBBqujyc1sy3D5vRMmXZUqTdGPJorUkpeNaf5nV9FUTcVU5XYNPmErQBhpdS8liVmJtMsShcgIhXg~kItNBAQR~BfbmOEg-VOb6z6QJ0Pkdv~6rLjHvOKMpW6wY7yw6lJ9rSfqSXoViEbzxX4Fukw-lQDhF54xwBGRqRYjbJNJt7lupg3ovodXL3zCEF8FUbj2W3q2eSW9HKGf-61UQcpzZRibX8S0VdKVAECUOxbS8RorJQGhzr7Z6gqhEQjvsPweQl1~ZlxnEgvuFIs9Mf1HPcBilN8o6yjQ__&Key-Pair-Id=APKAIUCZBIA4LVPAVW3Q
http://dx.doi.org/10.1590/S1516-35982014000700004
http://dx.doi.org/10.1590/S1516-35982014000700004
http://dx.doi.org/10.4141/CJAS09083
http://dx.doi.org/10.4141/CJAS09083
http://dx.doi.org/10.4141/CJAS09083
http://dx.doi.org/10.4141/CJAS09083


43. Strawford ML, Watts JM, Crowe TG, Classen HL, Shand PJ (2011) The
effect of simulated cold weather transport on core body temperature and
behavior of broilers. Poult Sci 90: 2415-2424.

44. Dadgar S, Lee ES, Leer TLV, Burlinguette N, Classen HL, et al. (2010)
Effect of microclimate temperature during transportation of broiler
chickens on quality of the pectoralis major muscle. Poult Sci 89:
1033-1041.

45. Dadgar S, Lee ES, Leer TL, Crowe TG, Classen HL, et al. (2011) Effect of
acute cold exposure, age, sex and lairage on broiler breast meat quality.
Poult Sci 90: 444-457.

46. Vieira FMC, Silva IJO, Barbosa Filho JAD, Vieira AMC (2013) Reducing
poultry preslaughter losses: Crating density effects under different lairage
periods at slaughterhouse. JABB-Online Submission System 1: 1-6.

47. Whiting TL, Drain ME, Rasali DP (2007) Warm weather transport of
broiler chickens in Manitoba. II. Truck management factors associated
with death loss in transit to slaughter. Can Vet J 48: 148.

48. Yalçin S, Özkan S, Oktay G, Çabuk M, Erbayraktar Z, et al. (2004) Age-
related effects of catching, crating and transportation at different seasons
on core body temperature and physiological blood parameters in broilers.
J Appl Poult Res 13: 549-560.

49. Delezie E, Swennen Q, Buyse J, Decuypere E (2007) The effect of feed
withdrawal and crating density in transit on metabolism and meat quality
of broilers at slaughter weight. Poult Sci 86: 1414-1423.

50. Siegel Hv, Van Kampen M (1984) Energy relationships in growing
chickens given daily injections of corticosterone. Br Poult Sci 25: 477-485.

 

Citation: Qi J, Zhang Y, Zhou Z, Habiba U (2017) Parameters of Physiological Responses and Meat Quality in Poultry Subjected to Transport
Stress. Biol Syst Open Access 6: 175. doi:10.4172/2329-6577.1000175

Page 4 of 4

Biol Syst Open Access, an open access journal
ISSN:2329-6577

Volume 6 • Issue 1 • 1000175

http://dx.doi.org/10.3382/ps.2011-01427
http://dx.doi.org/10.3382/ps.2011-01427
http://dx.doi.org/10.3382/ps.2011-01427
https://doi.org/10.3382/ps.2009-00248
https://doi.org/10.3382/ps.2009-00248
https://doi.org/10.3382/ps.2009-00248
https://doi.org/10.3382/ps.2009-00248
http://dx.doi.org/10.3382/ps.2010-00840
http://dx.doi.org/10.3382/ps.2010-00840
http://dx.doi.org/10.3382/ps.2010-00840
http://dx.doi.org/10.14269/2318-1265.v01n01a01
http://dx.doi.org/10.14269/2318-1265.v01n01a01
http://dx.doi.org/10.14269/2318-1265.v01n01a01
http://www.biomedsearch.com/nih/Warm-weather-transport-broiler-chickens/17334028.html
http://www.biomedsearch.com/nih/Warm-weather-transport-broiler-chickens/17334028.html
http://www.biomedsearch.com/nih/Warm-weather-transport-broiler-chickens/17334028.html
https://oup.silverchair-cdn.com/oup/backfile/Content_public/Journal/japr/13/4/10.1093/japr/13.4.549/2/japoulres13-0549.pdf?Expires=1489393769&Signature=grqRAXXzx7XIO7W5wRH7Q~J~94~zIIYOwgkYKzU3hrq1~rACjocI-yMEsrVmHzyWYE2SvsrO7PKCVibfQ5KhKW9ze~zu7h5ARk-83~-MYP1BW9hu2OV0dlzjhTbb~TtqeaSeuxBuLoYebnrUyel7xoJLMW8hQCgo7LFRr3Fh5JA9blnIF-AbwZTxV6ZeQRNtnUiGDDVFfhuHa9Y6Ag1V0zPIoLLXTTCaOE8DmvVSkZP23OiTcW-VBDj8v0T0iRbRHi6HY87YlgqfjSHK-~xDlboCbeN2JXu0o3jALdQ--IC-j~sWsODNod650mAR0op7X8LNNeCrfDJns3aHPoawiA__&Key-Pair-Id=APKAIUCZBIA4LVPAVW3Q
https://oup.silverchair-cdn.com/oup/backfile/Content_public/Journal/japr/13/4/10.1093/japr/13.4.549/2/japoulres13-0549.pdf?Expires=1489393769&Signature=grqRAXXzx7XIO7W5wRH7Q~J~94~zIIYOwgkYKzU3hrq1~rACjocI-yMEsrVmHzyWYE2SvsrO7PKCVibfQ5KhKW9ze~zu7h5ARk-83~-MYP1BW9hu2OV0dlzjhTbb~TtqeaSeuxBuLoYebnrUyel7xoJLMW8hQCgo7LFRr3Fh5JA9blnIF-AbwZTxV6ZeQRNtnUiGDDVFfhuHa9Y6Ag1V0zPIoLLXTTCaOE8DmvVSkZP23OiTcW-VBDj8v0T0iRbRHi6HY87YlgqfjSHK-~xDlboCbeN2JXu0o3jALdQ--IC-j~sWsODNod650mAR0op7X8LNNeCrfDJns3aHPoawiA__&Key-Pair-Id=APKAIUCZBIA4LVPAVW3Q
https://oup.silverchair-cdn.com/oup/backfile/Content_public/Journal/japr/13/4/10.1093/japr/13.4.549/2/japoulres13-0549.pdf?Expires=1489393769&Signature=grqRAXXzx7XIO7W5wRH7Q~J~94~zIIYOwgkYKzU3hrq1~rACjocI-yMEsrVmHzyWYE2SvsrO7PKCVibfQ5KhKW9ze~zu7h5ARk-83~-MYP1BW9hu2OV0dlzjhTbb~TtqeaSeuxBuLoYebnrUyel7xoJLMW8hQCgo7LFRr3Fh5JA9blnIF-AbwZTxV6ZeQRNtnUiGDDVFfhuHa9Y6Ag1V0zPIoLLXTTCaOE8DmvVSkZP23OiTcW-VBDj8v0T0iRbRHi6HY87YlgqfjSHK-~xDlboCbeN2JXu0o3jALdQ--IC-j~sWsODNod650mAR0op7X8LNNeCrfDJns3aHPoawiA__&Key-Pair-Id=APKAIUCZBIA4LVPAVW3Q
https://oup.silverchair-cdn.com/oup/backfile/Content_public/Journal/japr/13/4/10.1093/japr/13.4.549/2/japoulres13-0549.pdf?Expires=1489393769&Signature=grqRAXXzx7XIO7W5wRH7Q~J~94~zIIYOwgkYKzU3hrq1~rACjocI-yMEsrVmHzyWYE2SvsrO7PKCVibfQ5KhKW9ze~zu7h5ARk-83~-MYP1BW9hu2OV0dlzjhTbb~TtqeaSeuxBuLoYebnrUyel7xoJLMW8hQCgo7LFRr3Fh5JA9blnIF-AbwZTxV6ZeQRNtnUiGDDVFfhuHa9Y6Ag1V0zPIoLLXTTCaOE8DmvVSkZP23OiTcW-VBDj8v0T0iRbRHi6HY87YlgqfjSHK-~xDlboCbeN2JXu0o3jALdQ--IC-j~sWsODNod650mAR0op7X8LNNeCrfDJns3aHPoawiA__&Key-Pair-Id=APKAIUCZBIA4LVPAVW3Q
https://doi.org/10.1080/00071668408454889
https://doi.org/10.1080/00071668408454889

	Contents
	Parameters of Physiological Responses and Meat Quality in Poultry Subjected to Transport Stress
	Abstract
	Keywords:
	Introduction
	Transport Duration
	Trailer Microclimate

	Loading Density
	Conclusion
	References




