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Abstract. Physiological response is a good indicator to determine the status of transport stress 
in cattle.  This study aimed to determine the physiological response of Bali cattle on recovery 
of stress transportation with resting treatment. The experiment was conducted in Tamangapa 
Slaughterhouse, Makassar. The research is based on a completely randomized design with two 
treatments, namely a resting and without resting, each treatment consisted of 20 replicates. 
Venous blood samples were collected immediately after arriving for the 20 cows in the cattle 
group without resting, while in the group of cows resting blood samples were collected after 12 
hours of rest.  Blood plasma physiological parameters were analysed by Cobas C111 
instrument.  The variables measured were glucose, cholesterol, uric acid and blood plasma 
triglyceride levels. The results showed that levels of glucose, cholesterol, and uric acid were 
113.679 mg / dL, 100.476 mg / dL, and 0.403 mg / dL, respectively, higher than normal levels, 
while triglycerides 14.647 mg / dL were lower than normal values. These changes indicate that 
Bali cattle in Tamangapa Slaughter Houses are under stress after 8 hours of transportation. Rest 
for 12 hours reduced blood plasma glucose, cholesterol and uric acid levels by 43%, 24% and 
17%, respectively, while triglycerides increased 32% to 19.440 mg / dL. Concluded that Bali 
cattle show the plasma parameters changes well in responded due to transportation stressor. 

1.  Introduction 
Bali cattle are the popular cattle in Indonesia as working and breeding cattle, and widely used in cattle 
fattening, because their high adaptability and resistance to extreme climate.  Good adaptability shown 
by Bali cattle is the ability to consume low-quality feed from various types of plants that contain anti-
nutrients [1]. Bali is also known for its better capability in reproduction, in the tropical environment, 
Bali cattle are able to maintain the level of reproductive efficiency [2,3]. 

In the supply of meat for consumers, transportation is upstream to downstream chain that would 
determine the final quality of the final product.  Disruption during the trip such as shocks, air 
circulation and density in transportation equipment can cause stress that can be used effects the health 
and even the quality of meat produced later [4–6]. The resulting loss of quality happens when meat, 
slaughtered cattle that has not recovered from the state of stress he suffered during the trip [7].  The 
ability of cattle to restore their normal physiological conditions are very varied and determined by 
genetics (breed), sex [8] and environmental management at slaughter house [9]. However, 
transportation gave more effects to increase of stress hormones activities during transportation [10] 
and varied behavioral changes [11].  In transportation process, some of disturbance were happen, such 
us unfamiliar environments, temperatures, vibrations, etc. [6]. Most expert agree that transportation 
time more than 30 minute was a chronic stressors and has detrimental effects on animal [12]. 
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Stress is a part of life and is not inherently bad. All life forms have evolved mechanisms to cope 
with the stresses of their lives. In fact we frequently seek stress, and we relish its biological effects as 
being exhilarating, even psychologically rewarding [13].  Recently, more physiological condition were 
regarded to stress, detrimental effect from stress on meat or carcass quality [4,14,15] were concerned 
further.  The state of stress will lead to increased levels of cortisol and blood sugar reserves overhaul 
through gluconeogenesis [16]. The physiological activity would effects on several physiological 
parameters [17] such as blood glucose levels, cholesterol, uric acid and creatinine phosphate.  
Concentrations of some blood physiological parameters may be indicative of whether cattle are still in 
a state of stress or have recovered. 

Research related to the ability of Bali cattle in restoring physiological condition after transport 
through the stress was less publicized.  Thus this study aims to identify the profile of Bali cattle blood 
plasma (glucose, triglyceride, cholesterol, and uric acid) after a transport and after a resting phase for 
24 hours. 

2.  Material and method 
The research was used repeated measurement design (RMD) with two treatments as variables, without 
rest (A) and after rest about 24 h (B) with 20 replications.  20 male cattle in 1.5 – 2 years range of age 
selected and confirmed with the traders before the animal arrived at Tamangapa Slaughterhouse (SH), 
Makassar South Sulawesi about one or two days before.  Healthy and clinical references appropriate 
with the healthy card follow with the animals. 10 ml jugular blood withdrawn in anticoagulant 
container, conducted immediately after the animals were gathered in to the receiving yard; and after 
animals got rest about 24 h. Blood plasma parameters measured at Animal Physiology Laboratory of 
Animal Husbandry Faculty, Hasanuddin University, Makassar. The blood samples carried to the 
laboratory in cooling box.  Before 30 minutes after blood collections, blood plasmas were separated 
with cells by centrifuge at 3000 rpm for 15 minutes.  After centrifugation, blood plasma was removed 
into 500µl micro tube and then storage in -30oC before analysis.  Plasma blood glucose, cholesterol, 
triglyceride, and uric acid concentration were determined by Cobas C111 (Roche) Instrument, with 
standard clinical reagent for Glucose, Tryglyceride, Cholesterol and Uric Acid. Plasma blood 
parameters data were analyzed by general linier models with univariate procedures of SPSS 19 for 
Windows. 

3.  Result 
Transport stress caused changes in various blood indices (table 1). Means of glucose level on without 
resting treatment was 113.679 ± 12.024 mg/dL and after resting for 24 h, the glucose concentration 
appears went to down (P<0.01) to normal concentration at 64.74 mg/dL (table 1). This value was 
higher than normal physiological range for ruminants.  Reports on Onggole cross (PO) cattle was 67-
73 mg/dL [18], on Simmentals were raises in feedlot condition with 66,00±5,52 mg/dL and their cross 
breed with Onggole were 66,85±5,54 mg/dl [19]. Increased of glucose blood level was a normal 
respond from animal when they were under stress condition. Report on Hereford, Simmental and 
Holstein show a significant (p<0.001) blood glucose raised from 73.08 mg/dL to 107.46 mg/dL when 
stressor were given, even on hypoglycemic animals, stress significantly raised blood glucose up to 
44,1 mg/dL or 25,64% from calm condition [20]. 

Table 1. Blood plasma profile of Bali Cattle base on rest statutes 

Blood plasma profile Transport stress Resting SEM Pvalue
 

Glucose (mg/dL) 113.67 64.74 4.194 0.000 

Trygliseride (mg/dL) 14.65 19.44 0.891 0.006 

Cholesterol (mg/dL) 100.48 75.98 2.493 0.000 

Uric Acid (mg/dL) 0.40 0.33 0.017 0.032 
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Plasma triglyceride concentration on without resting animals was 14.65 ± 2.566 mg/dL and then 

significantly increased (p<0.01) to 19,44 ± 6,816 mg/dL after they got rest about 24 h (table 1).  The 
responds were showed by the Bali cattle were different with Hereford and Brahman [21], in short-
duration transportation Hereford and Brahman responded with significantly (P<0.05) increasing of 
triglyceride level, where as the sera triglyceride levels on high production lactating Holstein compare 
with dry cows (27.5±2.80 vs 25.10±1.20 mg/dL) [22]. In another hand, the levels were found was 
lower than N’Dama and White Fulani in normal condition with 18,468±0,558 and 22,068±0,09 each 
[23]. 

Cholesterol concentration in blood plasma on without resting animals were 100.48 ± 11.173 mg/dL 
than significantly (P<0.01) decrease to 75.98 ± 8.327 mg/dL after animals were rested for 24 h (table 
1).  The range of cholesterol level before and after resting or in stress and calm condition were normal, 
depend on 70 – 180 mg/dL.  Our result was same with stress respond on dairy cattle, where the stress 
condition was following in elevation of cholesterol [22], compare with milking pregnant dairy goat 
had hypercholesterolchemic potencies in dairy goat [24].  Fasting and transporting the beef cattle 
effected on increase blood cholesterol level from 100.7 mg/dL to 115.3 mg/dL  and 120.7 mg/dL after 
18th and 32th h transportation times [25].  Cholesterol levels here also showed a different concentration 
compare with a other tropical cattle, N’Dama had 102.6±3.1 mg/dL and White Fulani 122.0±0.5 
mg/dL [23]. 

The concentration of plasma uric acid in without resting animal were 0.40 ± 0.115 mg/dL and then 
significantly decrease (P<0.05) to 0.33± 0.088 mg/dL after resting for 24 h (table 1).  The blood uric 
acid concentration on both stress and calm condition were lower than Hereford with 0.766 – 0.999 
mg/dL (male) and 0.811 – 1.129 mg/dL (female) in normal condition [26], higher value also found in 
urine were 0.618 – 2.066 [27]. But the values seems relatively same with high yielding dairy cows 
with 0.420 mg/dL [28]. 

4.  Discussion 
Plasma glucose level was able to be an indicator of stress condition.  Increasing of glucose level due to 
increase of cortisol activity where triggers on liver gluconeogenesis of amino acid, glycerol, lactate or 
propionate [29].  Glucose level was found appeared the stress condition as the effect of transportation.  
According to [30], glucose level on heat stress animals were 127.74 mg/dL where higher than our 
result.  Glucose elevation respond to stress also reported on feed changes in order to adapting with 
feed introducing, [31] found the means of blood glucose levels at 0, 3th, 6th and 9th h after feeds 
changes were 43,86; 68,13; 92,65; and 92,65 mg/dL.  Comparing with other breeds, Bali Cattle seems 
had the highest of glucose under transportation stress condition.  This may indicate that Bali Cattle 
have availability to increase their metabolism respond due to stress condition. Our result also indicates 
that Bali Cattle show a late in decrease their glucose after recovered from stress.  Some report also 
show this late recovery form stress, [32] reported that peak of blood cortisol level found at 4.5 h after 
transportation and then linearly decreased during 14.2 h and back in to normal levels at 24 to 48 h after 
resting.  Different respond on triglyceride level also found in this research, Bali cattle show low 
triglyceride level under stress condition, compare with another reports where triglyceride were 
increasing during stress [21,33,22]. Possibilities occurred depend on the result, that Bali Cattle had 
different side in triglyceride metabolism utilization where faster than other breeds.  We assumed that 
during transportation there was a peak of triglyceride level.  Reported, the triglyceride levels on 
fasting beef cattle was increase from 47.3 mg/dL to 53.3 mg/dL at 18th h transportation, then decrease 
significantly (p<0.05) to 33.3 mg/dL at 32th h transportation; and lower level found after resting for 24 
h 28.3 mg/dL [25]. Blood cholesterol level rhythms in blood may due to stress condition, high blood 
cholesterol concentration mostly indication of stress [24].  In this research resting period was followed 
by turnover of cholesterol, means the Bali Cattle also available to restore metabolism rate in 24 h of 
resting time.  Considering to any respond to chronic stressor on other breeds [22], where the level of 
cholesterol increased with higher levels as result we found.  Uric acid is purin nucleotide metabolic 
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waste.  The xanthine oxidase catalyze uric acid from xanthine and hypoxanthine, produced from purin 
and significantly release in hypoxia condition [35]. Hypoxia was most likely to occur during the 
transportation process, high density or overload in truck dump may restrict the oxygen flows.  But in 
this research the levels of uric acid were lower compare with other report [36,27]. However some 
report suggest that there was no significant relationship between cortisol level and uric acid 
concentration, so we assumed that hypoxia was the most the causes rather than stress conditions 
[10,20]. 

5.  Conclusions and recommendation 
Base on the results were found we conclude that Bali cattle show the plasma parameters changes 
responds due to transportation stressor.  However, Bali cattle had unique respond compare with other 
cattle breeds.  Changes on glucose level were in wide range, contrary, triglyceride levels were lower 
under stress condition, normal cholesterol levels were remained whether in stress or normal 
conditions, and the uric acid levels were lower than normal.  Those changes indicated that Bali cattle 
show the plasma parameters changes well in responded due to transportation stressor.  As the 
recommendation it need to more observation Bali Cattle respond on another transportation stressor 
treatments, such us long duration transportation (shipping) and engage blood cortisol level observation 
and or with other physiological parameters. 

References 
[1] Talib C, Entwistle K, Siregar A, Lindsay D 2003 Survey of Population and Production Dynamics 

of Bali Cattle and Existing Breeding Programs in Indonesia. In: Entwistle K, Lindsay DR, eds. 
Strategies to Improve Bali Cattle in Eastern Indonesia. ACIAR Proceedings No. 110. Vol 110. 
4-7 February, Bali, Indonesia: Australian Centre for International Agricultural Research 
(ACIAR) Canberra;:3-9. 

[2] Entwisetle K, Lindsay DR, eds. 2003 Strategies to Improve Bali Cattle in Eastern Indonesia. In: 
Strategies to Improve Bali Cattle in Eastern Indonesia. ACIAR Proceedings No. 110. 4-7 
February, Bali, Indonesia. 

[3] Ronjali E, Rasyid A. Keragaan Reproduksi Sapi Bali pada Kondisi Peternakan Rakyat di 
Kabupaten Tabanan Bali (The Reproductive Performance of Bali Cattle at Small Holder 
Farmers in Tabanan Bali). In: Seminar Nasional Tekhnologi Peternakan Dan Veteriner. 21-22 
Agustus, Bogor: Puslitbang Peternakan; 2007:214-218. 

[4] Tang R, Yu B, Zhang K, Chen D 2009 Effects of supplemental magnesium aspartate and short-
duration transportation on postmortem meat quality and gene expression of µ-calpain and 
calpastatin of finishing pigs. Livest Sci. 121(1):50-55. doi:10.1016/j.livsci.2008.05.015 

[5] Apple JK, Kegley EB, Maxwell C V, Rakes LK, Galloway D, Wistuba TJ 2005 Effects of dietary 
magnesium and short-duration transportation on stress response, postmortem muscle 
metabolism , and meat quality of finishing swine The online version of this article , along with 
updated information and services , is located on the Wor. J Anim Sci. 83(7):1633-45. 

[6] Earley B, Buckham-sporer K, Ting S 2010 Biologic response of animals to husbandry stress with 
implications for biomedical models Open Access Anim Physiol. 2 25-42. 

[7] Zhong RZ, Liu HW, Zhou DW, Sun HX, Zhao CS 2011 The effects of road transportation on 
physiological responses and meat quality in sheep differing in age. J. Anim. Sci. 89(11):3742-
51. doi:10.2527/jas.2010-3693 

[8] Earley B, Murray M, Prendiville DJ, Pintado B, Borque C, Canali E 2012 The effect of transport 
by road and sea on physiology, immunity and behaviour of beef cattle. Res. Vet. Sci. 
92(3):531-541. doi:10.1016/j.rvsc.2011.04.002 

[9] Lay, Jr DC. 2000 Consenquence of Stress During Development. In: Moberg GP, Mench JA, eds. 
The Biology of Animal Stress: Basic Principles and Impacts for Animal Welfare. 1st ed. (New 
York: CABI Publishing) p 249-268. 

[10] Borell EH Von 2001 The biology of stress and its application to livestock housing and 



1st International Conference of Animal Science and Technology (ICAST) 2018

IOP Conf. Series: Earth and Environmental Science 247 (2019) 012042

IOP Publishing

doi:10.1088/1755-1315/247/1/012042

5

 
 
 
 
 
 

transportation assessment The online version of this article, along with updated information 
and services, is located on the World Wide Web at : The biology of stress and its application. J 
Anim. Sci.79(E-Supplement):E260-E267. 

[11] Burdick NC, Carroll JA, Hulbert LE, et al 2010 Relationships between temperament and 
transportation with rectal temperature and serum concentrations of cortisol and epinephrine in 
bulls. Livest. Sci.129(1-3):166-172. doi:10.1016/j.livsci.2010.01.020 

[12] Bayazit V 2009 Evaluation of Cortisol and Stress in Captive Animals. Aust J Basic Appl Sci. 
3(2)1022-31. 

[13] Moberg GP. 2000 Biological Response to Stress : Implications for Animal Welfare. In: Moberg 
GP, Mench JA, eds. The Biology of Animal Stress: Basic Principles and Impacts for Animal 
Welfare. 1st ed. (New York: CABI Publishing) p1-22. 

[14] Schwartzkopf-genswein KS, Faucitano L, Dadgar S, Shand P, González LA, Crowe TG 2012 
Road transport of cattle, swine and poultry in North America and its impact on animal welfare, 
carcass and meat quality : A review. Meat Sci. 92(3) 227-43.  
doi:10.1016/j.meatsci.2012.04.010 

[15] King DA, Pfeiffer CES, Randel RD, et al. 2006 Influence of animal temperament and stress 
responsiveness on the carcass quality and beef tenderness of feedlot cattle. Meat Sci. 74 546-
56. doi:10.1016/j.meatsci.2006.05.004 

[16] Ting STL, Earley B, Crowe MA 2004 Effect of cortisol infusion patterns and castration on 
metabolic and immunological indices of stress response in cattle. Domest. Anim. Endocrinol. 
26:329-349. doi:10.1016/j.domaniend.2003.12.003 

[17] Parker AJ, Dobson GP, Fitzpatrick LA. 2007 Physiological and metabolic effects of prophylactic 
treatment with the osmolytes glycerol and betaine on Bos indicus steers during long duration 
transportation. J. Anim. Sci. 85(11)2916-23. doi:10.2527/jas.2006-193  

[18] Syahrir S, Wiryawan KG, Parakkasi A, Winugroho M. Profil darah sapi potong yang mendapat 
tepung daun murbei mensubtitusi konsentrat pakan. JIVT. 2010;1(1)12-18. 

[19] Carvalho M da C de, Soeparno, Ngadiyono N. Pertumbuhan dan produksi karkas sapi peranakan 
ongole dan simmental peranakan ongole jantan yang dipelihara secara Feedlot. Bul Peternak. 
2010;34(1):38-46. 

[20] Mudro P, Rehage J, Sallmann HP, Höltershinken M, Scholz H. 2005 Stress Response in Dairy 
Cows Related to Blood Glucose. Acta Vet. Brno.7437-42. 

[21] Browning R, Leite-Browning ML 2013 Comparative stress responses to short transport and 
related events in Hereford and Brahman steers. J. Anim. Sci. 91(2) 957-69. 
doi:10.2527/jas.2012-5157 

[22] Nozad S, Ramin A, Moghadam G, Asri-rezaei S, Babapour A, Ramin S 2012 Relationship 
between blood urea, protein, creatinine, triglycerides and macro- mineral concentrations with 
the quality and quantity of milk in dairy Holstein cows. Vet. Res. Forum. 3(1)55-59. 

[23] Ogunsanmi A, Taiwo V, Onawumi B, Mbagwu H, Okoronkwo C 2000 Correlation of 
physiological plasma lipid levels with resistance of cattle to trypanosomosis. Vet Arh. 
70(5):251-257. 

[24] Salama  a a K, Caja G, Such X, Casals R, Albanell E. 2005 Effect of pregnancy and extended 
lactation on milk production in dairy goats milked once daily. J. Dairy Sci. 88(11)3894-04. 
doi:10.3168/jds.S0022-0302(05)73075-7 

[25] Galyean ML, Lee RW, Hubbert ME 1981 Influence of fasting and transit on ruminal and blood 
metabolites in beef steers J. Anim Sci. 53(1)7-18. 

[26] Roubicek CB, Ray DE, Hale WH. 1970 Blood Creatinine and Uric Acid Concentrations in 
Unsupplemented Range Cattle. J. Anim. Sci. 30 675-680. 

[27] Shingfield KJ, and Offer NW 1999 Simultaneous determination of purine metabolites, creatinine 
and pseudouridine in ruminant urine by reversed-phase high-performance liquid 
chromatography. J Chromatogr. B. Biomed Sci. Appl. 723(1-2) 81-94. 

[28] Trevisi E, Amadori M, Cogrossi S, Razzuoli E, Bertoni G 2012 Research in Veterinary Science 



1st International Conference of Animal Science and Technology (ICAST) 2018

IOP Conf. Series: Earth and Environmental Science 247 (2019) 012042

IOP Publishing

doi:10.1088/1755-1315/247/1/012042

6

 
 
 
 
 
 

Metabolic stress and inflammatory response in high-yielding, periparturient dairy cows. Res 
Vet Sci. 93(2) 695-704. doi:10.1016/j.rvsc.2011.11.008 

[29] Martin PA, Crump MH 2003 The Adrenal Gland In Dooley MP, Pineda MH. McDonald’s 
Veterinary Endocrinology and Reproduction. (Iowa: Ames, Iowa State Press) 

[30] O’Brien MD, Rhoads RP, Sanders SR, Duff GC, and Baumgard LH 2010 Metabolic adaptations 
to heat stress in growing cattle Domestic Anim. Endocrin., 38(2), 86–
94.doi:10.1016/j.domaniend.2009.08.005 

[31] Unzaronah M, Oedarsono S, Estari CMSL, Urnomoadi EPUAP 2010 Parameter darah sapi Jawa 
yang diberi pakan dengan tingkat protein yang berbeda. In: Seminar Nasional Teknologi 
Peternakan Dan Veteriner. 3 - 4 Agustus, Bogor: Pusat Penelitian dan Pengembangan 
Peternakan (Puslitbangnak) 243-248. 

[32] Buckham Sporer KR, Weber PSD, Burton JL, Earley B, Crowe MA 2008 Transportation of 
young beef bulls alters circulating physiological parameters that may be effective biomarkers 
of stress. J. Anim. Sci. 86(6)1325-1334. doi:10.2527/jas.2007-0762 

[33] Djurhuus CB, Gravholt CH, Nielsen S, et al. 2002 Effects of cortisol on lipolysis and regional 
interstitial glycerol levels in humans. Am. J. Physiol. Endocrinol. Metab. 283(1)E172-7. 
doi:10.1152/ajpendo.00544.2001 

[34] Berger DF, Starzec JJ, Mason EB, DeVito W 1980 The effects of differential psychological stress 
on plasma cholesterol levels in rats. Psychosom. Med. 42(5)481-492. 

[35] Baillie JK, Bates MGD, Thompson AAR, et al. 2007 Endogenous urate production augments 
plasma antioxidant capacity in healthy lowland subjects exposed to high altitude. Chest. 
131(5)1473-1478. doi:10.1378/chest.06-2235 

[36] Hemsworth PH, Barnett JL. 2000 Human – Animal Interactions and Animal Stress. In: Moberg 
GP, Mench JA, eds. The Biology of Animal Stress: Basic Principles and Impacts for Animal 
Welfare. 1st ed. (New York: CABI Publishing; 2000:309-336) 

 
 


