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			Abstract | A cross-sectional study was conducted during the period of July- December, 2014 to determine the effect of transportation associated physical stress of cattle used for beef purpose in Bangladesh. A total of 300 cattle were randomly selected, those were subjected to long distance transportation (648km, 14h). A pre-structured record sheet was used to record the injury related data, physical parameters and others relevant data both before and after transportation. The frequencies of injuries were increased significantly (P<0.01) after transportation (47%) than before (26%). The injuries were most common in Hariana cattle both before (5%) and after (8%) transport. Abrasion was dominated type of injury (11%) and were increased significantly (P<0.05) after transportation. The most frequent location of injuries was pin bone in both phase of the study. The frequencies of nasal discharge and degree of dehydrations were significantly (P<0.01) increased after transportation. Increased number of injuries and other physical status indicators during transportation indicates relatively higher degree of stress and suffering. Cattle trader should aware about the comfortless of animal during transportation for maximum productivity as well as to maintain animal welfare. 
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			Introduction

			 

			Livestock plays an important role in the national economy of Bangladesh with direct contribution of around 8% to the agricultural GDP and providing 32% of total employment in the economy of Bangladesh (Alam et al., 2014). It is also declared that cattle of Bangladesh are an indivisible and essential part of the agricultural farming and agribusiness (Ahmed et al., 2010).

			 

			The transportation of livestock is an essential element of extensive farm production systems (Harris, 2001). Particularly for pasture-based farming systems it is necessary to move animals to central points, whether for sale or slaughter. Almost all cattle are transported at some time during their lives (Palme et al., 2000). The first shipment of live cattle to Chicago by rail occurred on September 5, 1867. Livestock may be transported within properties, between properties, and between a property and sale yard, abattoir, feedlot, and pre-export assembly depot. Livestock can also be transported to growing and finishing properties or to make best for the best use of seasonal conditions. The nature of modern cattle farming dictates that transport of animals from one place to another is necessary (Swanson and Morrow-Tesch, 2001).

			 

			Transport stress is a complex issue. Many factors are responsible for transportation stress that includes pre-transport management, noise, vibration, novelty, social regrouping, separation of the animals from familiar groups and eventually move to new areas, crowding, climatic factors (temperature, humidity, and gases), handling methods and facilities, restraint, loading and unloading, time of transit, mixing with unfamiliar animals and feed and water deprivation (Swanson and Morrow-Tesch, 2001; Aradom, 2013). The response of animals to the effects of transportation stress involves a complex interaction between neurons and hormones. The results of such interactions are manifested clinically (Minka and Ayo, 2013). The animals reflect changes in physical, biochemical and immunological parameters of the body (Sporer et al., 2007). The physical changes include increased body temperature, increased heart and respiration rates etc. (Swanson and Morrow-Tesch, 2001). The biochemical changes due to transportation stress include concentrations of glucose, NEFA (Non-esterifies free fatty acid), muscle enzymes, such as CK etc. (Ishiwata et al., 2008; Uetake et al., 2009; Uetake et al., 2011). Measurements reflective of dehydration have also been reported, including increased packed cell volume (Sporer et al., 2007) and serum protein (Ishiwata et al., 2008; Sporer et al., 2008). Due to activation of hypothalamic-pituitary-adrenal axis (HPA), researchers suggested marked changes in cortisol and catecholamine in different stages of transportation (Ishizaki et al., 2005; Sporer et al., 2007).

			 

			While considering the immune response, transport stress increases the number of total white blood cells (WBC) and specific types of WBC (neutrophils, eosinophils, and mononuclear cells) in circulation (Lomborg et al., 2007; Mitchell et al., 2008). Decreasing number of Lymphocytes and increasing number of neutrophils result in increased neutrophil and lymphocyte ratio (N:L ratio) during transportation. These changes increase the disease susceptibility due to transportation (Mitchell et al., 2008; Hulbert et al., 2011). These changes may be effective bio-markers for estimation of degree of transportation stress (Fazio et al., 2012).Transport stress has a negative effect on productive and reproductive performances (King et al., 2006), moreover, transportation causes body weight loss that varies from 3-12 percent in different duration and different conditions of journey (Santosa et al., 2014).

			 

			The transportation of livestock in Bangladesh is mainly by road vehicles. In Bangladesh the primary sources of cattle for trade are rural markets. From rural markets cattle are purchased by the traders and transport them to larger market located in different cities of Bangladesh (Hossain and Chanda, 2002). From recent trends it is found that a large number of cattle are imported from India to Bangladesh each year. These cattle are first transported in border cattle markets of Bangladesh like- Benapole of Jessore, Satkhira of Khulna district, Kustia etc. and are then transported to different central markets of larger cities like Dhaka, Chittagong etc. for sale (Gregory, 2008). 

			 

			Globally a lots of research have been conducted on transportation stress including Europe (Averós et al., 2008; Averós et al., 2009), United States (Sporer et al., 2007; Burdick et al., 2011; Hulbert et al., 2011), Canada (Mitchell et al., 2008), Japan (Ishizaki et al., 2005), Australia (Phillips and Santurtun, 2013; Stockman et al., 2013), UK (Gregory, 2008), Turkey (Teke et al., 2014) Nigeria (Minka and Ayo, 2007; Minka and Ayo, 2013) etc. In transportation the degree of transport stress mostly depends on environmental condition (Aradom, 2013). So it is required to study the effect of transportation in Bangladesh environmental condition. In Bangladesh only a limited study on transportation stress were conducted. As far known all the study were includes a cross section of animals from the terminal market (Market where the cattle are transported), without considering the initial market (The market from where transportation started) before transportation, hence the changes in biomarkers due to transportation are not clearly identified. Furthermore, most of the previous study in Bangladesh were limited to identification of physical injuries (Alam et al., 2014; Kober et al., 2014) and some were includes some biochemical parameters (Alam et al., 2010b). So it is utmost important to conduct a comprehensive study covering the physical injury and haematological status both before and after transportation of cattle. So the current study was designed with the aim to identify the effect of transportation of cattle in Bangladesh environment condition and transportation practices with the objectives to determine the frequency of physical injury and physiological alterations during transportation of cattle in Bangladesh.

			 

			Materials and Methods

			 

			A study was conducted in two selected cattle markets of Bangladesh namely Portkhali situated in border area and Sagorika located in Chittagong city. The geographical location of Banapole is 23°02’31” N (North) and 88°53’44” E (East) in DMS. The Sagorika cattle market situated at Chittagong metropolitan area under Chittagong district of Bangladesh and located at 22°22′0″N 91°48′0″E. The distance between the primary and secondary market is about 648 km that covers a minimum of 14 hours vehicle journey. Everyday large numbers of cattle are transported from the Benapole cattle market to Chittagong cattle market via vehicle especially on Truck. The current study was conducted during a period of July to December, 2014. The current research is a cross-sectional study designed to determine the detrimental effect of long distance transportation on cattle of Bangladesh. Those cattle that are transported from the Portkhali cattle market of Jessore to Sagorika cattle market of Chittagong during the research period were considered as target population. 

			 

			Data Collection and Environmental Condition

			A pre structured questionnaire was designed in relation to the objectives of the study for data collection. Data of necessary conditions of cattle were collected from 300 randomly selected bullocks from the primary markets before their transportation and the cattle were marked by painting on body and collar marking. Again necessary data were collected from the same animals when they were reaching in the secondary market after transportation. The primary data were obtained directly from the personnel of different levels involved in cattle trading. Some supportive secondary data were also collected from the office of primary and secondary cattle markets. The average temperature and relative humidity of environment recorded as 360°C and 67%, respectively during transportation. Transportation time is usually at night but cattle were also exposed to sun light of 1st part (morning) of the day. 

			 

			Table 1: Frequency of physical injuries of cattle before and after transportation

			
				
					
					
					
					
					
				
				
					
							
							Phase of 

							transportation

						
							No. of cattle examined
							Cattle bearing injuries
							P-value
					

					
							No.
							%age
					

					
							
							Before

						
							
							300

						
							
							78

						
							
							26

						
							
							***

						
					

					
							
							After

						
							
							300

						
							
							141

						
							
							47

						
					

				
			

			

			***: Significant (P<0.001)

			 

			Physical Examination

			During data collection from the cattle markets the physical parameters were recorded in a pre-structured data sheet. During physical examination only the inspection technique was used to find out the abnormal conditions such as nasal discharge, diarrhea, presence or absence of injury, types of injuries like abrasion, laceration, desquamation, barbed wire injury, scarification, sunburn etc., location of injuries on the body and so on.

			 

			Estimation of Dehydration

			To estimate the dehydration both inspection and palpation techniques were used. The assessment of level of dehydration was determined by inspection of the eye and skin fold test on eyelid as per mentioned by (Chakrabarti, 2005).

			 

			Sample Collection

			Blood sample were collected from 100 randomly selected individuals thrice such as immediately before, after and after 24 hour of transportation time of same cattle. Blood sample were collected through jugular vanipuncture in sterile vacutainer containing EDTA (anticoagulant) for haematology. During blood collection the collection site was disinfected with 70% alcohol solution. The collected samples were transported in icebox and haematology was done immediately.

			 

			Haematology

			The samples collected with anticoagulant were analyzed for routine examination of blood as per (Weiss and Wardrop, 2013). The samples were analysed within 24 hours of collection. Haemoglobin (Hb), packed cell volume (PCV), Total leukocyte count (TLC), Total Erythrocyte count (TEC) and Differential leukocyte count (DLC) were performed in Physiology laboratory of Chittagong Veterinary and Animal Sciences University (CVASU).

			 

			Data Analysis

			All collected data and sample evaluated values were imported in Microsoft Excell-2007 and transferred to SPSS-16 software for analysis. The comparison of different qualitative parameters at before and after transportation was performed by using McNemer’s test. Comparison 

			 

			Table 2: Various types and number of injuries before and after transportation of cattle

			
				
					
					
					
					
					
					
				
				
					
							Variable
							Categories
							Percentage
							McNemar’s chi square value 
							P-value of McNemar’s test
					

					
							Before
							After
					

					
							
							Types of injury

						
							
							Abrasion

						
							
							33

						
							
							63

						
							
							10.00

						
							
							**

						
					

					
							
							Laceration

						
							
							9

						
							
							24

						
							
							5.00

						
							
							NS

						
					

					
							
							Swelling

						
							
							6

						
							
							6

						
							
							1.00

						
							
							NS

						
					

					
							
							Scarification

						
							
							18

						
							
							18

						
							
							0

						
							
							NS

						
					

					
							
							Barbed wire injury

						
							
							27

						
							
							54

						
							
							9.00

						
							
							***

						
					

					
							
							Horn fracture

						
							
							6

						
							
							6

						
							
							0

						
							
							NS

						
					

					
							
							Number of injury (Among the injuries)

						
							
							Single

						
							
							63

						
							
							108

						
							
							15.00

						
							
							***

						
					

					
							
							Double

						
							
							12

						
							
							24

						
							
							4.00

						
							
							NS

						
					

					
							
							Multiple (> 2)

						
							
							3

						
							
							6

						
							
							1.00

						
							
							NS

						
					

				
			

			

			N: 300; NS: Non-Significant (P>0.05); **: Significant (P<0.01); ***: Significant (P<0.001)

			Table 3: Distribution of physical injuries at before and after transportation among different breeds of cattle

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							Breed
							Types of injuries
					

					
							Abrasion (%)
							Laceration (%)
							Swelling (%)
							Scarification (%)
							Barbed wire injury (%)
							Horn fracture (%)
					

					
							Before
							After
							Before
							After
							Before
							After
							Before
							After
							Before
							After
							Before
							After
					

					
							
							Hariana

						
							
							15

						
							
							24

						
							
							-

						
							
							6

						
							
							-

						
							
							3

						
							
							3

						
							
							3

						
							
							6

						
							
							15

						
							
							-

						
							
							-

						
					

					
							
							Hallikar

						
							
							6

						
							
							12

						
							
							3

						
							
							3

						
							
							3

						
							
							3

						
							
							3

						
							
							3

						
							
							6

						
							
							9

						
							
							-

						
							
							-

						
					

					
							
							Gir

						
							
							-

						
							
							12

						
							
							3

						
							
							3

						
							
							3

						
							
							3

						
							
							6

						
							
							6

						
							
							6

						
							
							12

						
							
							6

						
							
							6

						
					

					
							
							Ongole

						
							
							-

						
							
							3

						
							
							-

						
							
							3

						
							
							-

						
							
							-

						
							
							-

						
							
							-

						
							
							-

						
							
							3

						
							
							-

						
							
							-

						
					

					
							
							Tharparkar

						
							
							3

						
							
							9

						
							
							-

						
							
							3

						
							
							-

						
							
							-

						
							
							3

						
							
							3

						
							
							3

						
							
							6

						
							
							-

						
							
							-

						
					

					
							
							Indian ND

						
							
							-

						
							
							3

						
							
							-

						
							
							9

						
							
							-

						
							
							-

						
							
							3

						
							
							3

						
							
							6

						
							
							3

						
							
							-

						
							
							-

						
					

				
			

			

			N: 300; ND: Non descriptive

			 

			Table 4: Distribution of physical injuries on parts of the body before and after transportation

			
				
					
					
					
					
					
				
				
					
							Location of the body
							Percentage
							McNemar’s chi square value
							P-value of McNemar’s test
					

					
							Before
							After
					

					
							
							Pin bone

						
							
							33

						
							
							48

						
							
							5.00

						
							
							NS

						
					

					
							
							Hip region

						
							
							3

						
							
							6

						
							
							1.00

						
							
							NS

						
					

					
							
							Paralumbar fossa

						
							
							3

						
							
							12

						
							
							3.00

						
							
							NS

						
					

					
							
							Tail

						
							
							3

						
							
							6

						
							
							1.00

						
							
							NS

						
					

					
							
							Point of hip

						
							
							3

						
							
							3

						
							
							0

						
							
							NS

						
					

					
							
							Thoracic region

						
							
							6

						
							
							12

						
							
							2.00

						
							
							NS

						
					

					
							
							Back

						
							
							15

						
							
							21

						
							
							2.00

						
							
							NS

						
					

					
							
							Thigh

						
							
							9

						
							
							9

						
							
							0

						
							
							NS

						
					

					
							
							Ear

						
							
							6

						
							
							6

						
							
							0

						
							
							NS

						
					

					
							
							Horn

						
							
							6

						
							
							6

						
							
							0

						
							
							NS

						
					

				
			

			

			N: 300; NS: Non-Significant (P>0.05)

			 

			among the quantitative parameters at before and after transportation were performed by using Repeated measures ANOVA. 

			 

			Results

			 

			Physical Alterations

			From Table 1 it was found that about 26% of the cattle had injuries on their bodies in the primary market (Portkhali market) and the frequencies were significantly increased (p<0.01) after transportation to central cattle market (47%) at Sagorika cattle market. Table 2 and Table 3 shows the status of different injuries like abrasion, laceration, swelling, scarification, barbed wire injury and horn fracture of cattle before and after transportation. A significant (P>0.01) increment of number of abrasions was observed after transportation (21%) than before transportation (11%). The abrasion was more frequently observed in Hariana cattle in comparison to other breeds of cattle in both before (5%) and after (8%) transportation. Laceration was found in Hallikar and Gir breeds of cattle both at before (1%) and after (1%) transportation, but in other breeds lacerations were found only after transportation (1, 1, and 3%, respectively in Ongole, Tharparkar and Indian ND). The total number of cattle bearing laceration was insignificantly (P>0.05) increased after transportation. The current study revealed that barbed wire injuries were found among all the breeds of cattle under the study both the cases (before and after transportation) except Ongole in which barbed wire injuries were only found after transportation. Significant variations (P<0.05) were found in terms of number of barbed wire injuries at after (18%) transportation than before (9%).

			 

			Among all types of injuries the frequencies of single, double and multiple injuries were found as 36, 8 and 2%, respectively (Table 2). The results revealed that all the injuries were increased after transportation at secondary market, although the increment was significant (P<0.01) only in case of single injuries. Distribution of different types of physical injuries on parts of the body of cattle is shown in Table 4. Considering the location of the body the injuries were most frequently found on pin bone of cattle both before (11%) and after (16%) transportation. On most of the body parts (hip region, paralumbar fossa, tail, thoracic region and back) the injuries were numerically increased after transportation (16, 2, 4, 2, 4 and 7%, respectively) in comparison to before transportation (11, 1, 1, 1, 2 and 5%, respectively) though the increment was not statistically significant (P>0.05).

			Table 5: Level of dehydration among the cattle before and after transportation

			
				
					
					
					
					
					
					
				
				
					
							Variable
							Categories
							Percentage
							McNemar’s chi square value
							P-value
					

					
							Before
							After
					

					
							
							Dehydration

						
							
							Mild

						
							
							147

						
							
							45

						
							
							34.00

						
							
							***

						
					

					
							
							Moderate

						
							
							129

						
							
							195

						
							
							22.00

						
							
							***

						
					

					
							
							Severe

						
							
							24

						
							
							60

						
							
							12.00

						
							
							***

						
					

				
			

			

			N: 300; ***: Significant (P<0.001)

			 

			Table 6: Comparison of mean values of haematological parameters among 3 time periods of sampling

			
				
					
					
					
					
					
					
				
				
					
							Variable
							Time periods of transportation
							Mean
							SE
							
							F statistic 

							(Repeated ANOVA)

						
							
							P- value

							(Repeated ANOVA)

						
					

					
							
							HB (mg/dl)

						
							
							Before

						
							
							11.10

						
							
							0.37

						
							
							4.37

						
							
							**

						
					

					
							
							Immediately after

						
							
							12.31

						
							
							0.45

						
					

					
							
							After 24 hours

						
							
							10.61

						
							
							0.42

						
					

					
							
							PCV (%)

						
							
							Before

						
							
							30.12

						
							
							0.74

						
							
							3.05

						
							
							NS

						
					

					
							
							Immediately after

						
							
							32.38

						
							
							0.76

						
					

					
							
							After 24 hours

						
							
							30.26

						
							
							0.73

						
					

					
							
							TEC (106/ ml)

						
							
							Before

						
							
							4.72

						
							
							0.22

						
							
							11.49

						
							
							***

						
					

					
							
							Immediately after

						
							
							5.67

						
							
							0.17

						
					

					
							
							After 24 hours

						
							
							4.50

						
							
							0.14

						
					

					
							
							TLC (103/ ml)

						
							
							Before

						
							
							6.24

						
							
							0.21

						
							
							32.61

						
							
							***

						
					

					
							
							Immediately after

						
							
							7.25

						
							
							0.19

						
					

					
							
							After 24 hours

						
							
							5.25

						
							
							0.05

						
					

					
							
							Lymphocyte (%) 

						
							
							Before

						
							
							61.60

						
							
							0.64

						
							
							8.45

						
							
							***

						
					

					
							
							Immediately after

						
							
							58.14

						
							
							0.54

						
					

					
							
							After 24 hours

						
							
							60.58

						
							
							0.67

						
					

					
							
							Monocyte (%)

						
							
							Before

						
							
							4.84

						
							
							0.25

						
							
							1.83

						
							
							NS

						
					

					
							
							Immediately after

						
							
							4.28

						
							
							0.35

						
					

					
							
							After 24 hours

						
							
							4.16

						
							
							0.26

						
					

					
							
							Neutrophil (%)

						
							
							Before

						
							
							29.68

						
							
							0.55

						
							
							6.62

						
							
							**

						
					

					
							
							Immediately after

						
							
							32.74

						
							
							0.63

						
					

					
							
							After 24 hours

						
							
							30.22

						
							
							0.64

						
					

					
							
							Eosinophil (%)

						
							
							Before

						
							
							3.76

						
							
							0.23

						
							
							6.38

						
							
							**

						
					

					
							
							Immediately after

						
							
							4.72

						
							
							0.36

						
					

					
							
							After 24 hours

						
							
							5.30

						
							
							0.33

						
					

					
							
							Basophil (%)

						
							
							Before

						
							
							0.12

						
							
							0.05

						
							
							0.00

						
							
							NS

						
					

					
							
							Immediately after

						
							
							0.12

						
							
							0.05

						
					

					
							
							After 24 hours

						
							
							0.12

						
							
							0.05

						
					

				
			

			

			N: 100; SE: Standard Error; NS: Non-Significant (P>0.05); **: Significant (P<0.01); ***: Significant (P<0.001)

			 

			In terms of physical effects on the body due to transportation, other than physical injuries the current study also investigated the changes of two important physical conditions such as nasal discharge and diarrhea of the body. Both of these parameters increased significantly (P<0.01) after transportation (28% and 23%, respectively) than before (15%, respectively) (Figure 1).

			 

			Haematological Changes

			From Table 6 it is revealed that the haemoglobin (Hb), PCV and TEC were increased after transportation in comparison to before and after 24h of post transportation. The increment of Hb (12.31±0.45 gm/dl) and TEC (5.67±0.17) was highly significant (P<0.01) whereas the increment of PCV (32.38±0.76 %) was insignificant (P>0.05). While considering the white blood cell the total leukocyte count (TLC) was lowest (5.25±0.05 × 103/ml) at the 24h of post transportation and highest (7.25±0.19× 103/ml) at after transportation. Before transportation of cattle the TLC was 6.24±0.21× 103/ml. The values of TLC differ significantly (P<0.01) among before, after and the 24h of post transportation. Among the WBC the percentage of lymphocytes were decreased (58.14±0.54%) and the percentage of neutrophils were increased (32.74±0.63) after transportation in comparison to before and after 24h of post transportation (P=0.01). The percentage of eosinophils were comparatively higher (P=0.01) after and 24h of post transportation but no change (P>0.05) of basophiles count were observed (Table 6). The ratio between neutrophils and lymphocytes were significantly increased (P<0.01) after transportation (0.56±0.01) in comparison to before (0.48±0.01) and the 24h (0.50±0.01) of post transportation (Table 6) (Figure 2).

			 

			[image: 1465188271_Figure_1.jpg] 

			Figure 1: Comparative presentation of nasal discharge and diarrhea before and after transportation
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			Figure 2: Neutrophil and lymphocyte (N:L) ratio at before, after and 24h of post transportation

			 

			Discussion

			 

			The current study investigated the harmful effects of transportation on cattle in terms of frequencies of physical injuries, haematological changes, and immune response. About 14 hours of transportation in this study elicited a classical stress response in cattle. As far known, none of the researcher compares the stress response of cattle during before and after transportation in Bangladesh environment. So the current study was conducted with the hypothesis that the transportation stress may increase the frequency of physical injuries, changes in haematological and immune response of the body. In this study, the physical and physiological data were measured at the market before transport could not be used as a base line because the cattle are previously transported to the border market (primary market) from India before transported in central market (secondary market) (Gregory, 2008). From the current study it was revealed that a considerable population (26%) of the cattle bears injuries on their body in primary market (before transportation). This is because in present study the transportation of cattle only considers from the primary market, but as Gregory (2008) mentioned actually these cattle had already transported long distance into India to reach primary market as the source of cattle in primary market of Bangladesh is from India. The current study could not find out the duration and ways of transportation of cattle into India to reach the primary markets and the target cattle population already had some physical injuries on their bodies. The frequencies of physical injuries 

			that are discovered in present study before transportation were significantly increased (p<0.05) after transportation among all the breeds of cattle. This finding has agreement with several researchers who have also found increased the frequency of injuries after transportation among cattle (Minka and Ayo, 2007; Gregory, 2008). In Bangladesh, the outcomes of some studies (Alam et al., 2010b; Kober et al., 2014) also indicate the higher frequencies of physical injuries due to transportation, although they only consider the data from the central market after transportation without considering the data of primary market (before transportation). The increment of injuries most probably due to contact with inner wall of vehicles during the transport (Bigras-Poulin et al., 2006; Alam et al., 2010a), from loading and unloading activities; due to higher stocking density (Friend, 2000) although some of the injuries also may come from the conflict among the cattle with their horn (Gregory, 2008).

			 

			According to current study, the injuries were more commonly observed in Hariana breeds of cattle both before and after transportation. These findings have similarity with the findings of (Kober et al., 2014), and they concluded that all injuries were higher in Hariana cattle compared to Rajasthani, Sahiwal and other exotic breeds which are found in Sagorika and Bibirhat cattle markets at Chittagong District (Sagorika market) in Bangladesh. Specific breeds are susceptible to injury is also supported by (Minka and Ayo, 2007), they showed that the injuries were more frequently found in Red Bororo cattle than White Falani and Sokoto Gudali, respectively. (Alam et al., 2010a) showed species variations in prevalence of injuries and they concluded that the injuries were more commonly found in cattle in comparison to buffalo. In present study, it was revealed that the most common types of injuries among the cattle were abrasion both before and after transportation. This finding has close agreement with the findings of (Alam et al., 2010a) in a study on two cattle markets in Bangladesh although they consider the injuries only after transportation. Other types of injuries encountered in the present study are laceration, swelling, scarification, barbed wire injury and horn fracture. Among them most of the injuries were found insignificant changes after transportation. The current study showed the frequencies of single, double and multiple injuries were increased after transportation. These findings have partial similarity with (Alam et al., 2010a; Kober et al., 2014), they also showed more than one injuries in animal body after transportation. (Alam et al., 2010a; Kober et al., 2014) concluded that more frequent location of injury was buttock region though they did not classify the location pin bone and which is under buttock area hence this finding might consider similar with the current research. The current research finding has slightly dissimilarity with the findings of (Minka and Ayo, 2007), where they reported most frequent location of injury were neck and belly region in Red Bororo and White Falani cattle, respectively. The increment of nasal discharge in current study was in close agreement with the finding of (Ishizaki et al., 2005; Mitchell et al., 2008). The increase level of nasal discharge after transportation might results from invasion of bacteria and virus into the upper respiratory tract due to immune depression by transportation stress (Sporer et al., 2007). The current study showed insignificant increment of diarrhea after transportation. These findings were partially similar with research findings of (Bywater, 1980). The present study showed that the severity of dehydration increased after transportation. These findings concord with the findings of (Villarroel et al., 2001; Hogan et al., 2007). The dehydration were results from long time water deprivation, high evaporative water loss due to higher ambient temperature and water loss through diarrhea (Schwartzkopf-Genswein et al., 2012) of some animals.

			 

			The increment of Hb and TEC in current study after transportation indicates hemo-concentration due to effect of dehydration during transportation. These findings have similarity with the findings of some studies (Mitchell et al., 2008; Hulbert et al., 2011), suggested the increment of PCV, TEC and haemoglobin that leads to hemo-concentration after 9.75 hours of transportation. Various studies reported that the normal haematological parameters except white blood cell count (Ishiwata et al., 2008; Mitchell et al., 2008). The hemo-concentration in current study is mainly due to dehydration resulting from feed and water deprivation during transportation (Knowles et al., 1999). 

			 

			One of the findings of present study was that insignificant variation of PCV before, after and after 24h of post transportation also supported by the findings of (Hulbert et al., 2011; Stockman et al., 2013). While considering the white blood cell count in current study the TLC was highest after transportation compared to before and 24h of post transportation. Similar results were also reported by other investigators (Hulbert et al., 2011; Stockman et al., 2013). Some researcher showed no significant change of TLC after transportation compared to before (Hulbert et al., 2011) in short duration (4 hours) of transportation. The proliferation of WBC in present study might be due to stimulating effects of glucocorticoids on white blood cells during long time transportation (Weber et al., 2007). The current study revealed that among the WBC the percentage of lymphocytes were decreased and the percentage of neutrophils was increased after transportation in comparison to before and 24h of post transportation. These findings are coincide with the findings of several researchers (Sporer et al., 2007; Mitchell et al., 2008; Hulbert et al., 2011; Stockman et al., 2013). The ratio between neutrophils and lymphocytes was significantly increased in present study after transportation in comparison to before and 24h of post transportation. This finding has similarities with the research outcomes of several investigators (Hulbert et al., 2011; Stockman et al., 2013).

			 

			Conclusion

			 

			The road transport conditions involve high stocking densities, poor ventilation, high humidity and temperatures, and crude forms of animal restraint, including the tying legs together, which may increase the risk of muscle injury, fatigue and stress. The most common type of injuries was abrasion and was increased after transportation. Among the different locations of the body the pin bone was mostly affected by injuries. The frequencies of nasal discharge and degree of dehydrations were significantly increased after transportation. Enormous variations of physical and haematological changes observed in the present study indicate relatively higher degree of stress and sufferings due to transportation that is opposition to animal welfare and productivity.

			 

			Acknowledgement

			 

			Author likes to thank all teachers and staffs of Dept. of Animal Sciences and Nutrition, and University Grant Commission, Bangladesh for providing fund for this research. Author is also grateful to the cattle traders who helped to complete this study.

			 

			Conflict of interests

			 

			There is no conflict of interest. 

			 

			Authors’ contribution

			 

			All authors contributed equally.

			References

			 

			
					•	Ahmed T, Hashem MA, Khan M, Rahman MF, Hossain MM (2010). Factors related to small scale cattle fattening in rural areas of Bangladesh. Bangladesh J. Anim. Sci. 39(1-2): 116-124.

					•	Alam M, Das BC, Hassan MM, Ahaduzzaman, Faruk MSA, Hasanuzzaman M (2014). Ruminal acidosis-A case compilation study in SAQ Teaching Veterinary Hospital, Bangladesh. Vet. World. 7 (1): 38-43. http://dx.doi.org/10.14202/vetworld.2014.38-43

					•	Alam MR, Gregory NG, Jabbar MA, Uddin MS, Kibria AS, Silva-Fletcher A (2010a). Skin injuries identified in cattle and water buffaloes at livestock markets in Bangladesh. Vet. Rec. 167 (11): 415-419. http://dx.doi.org/10.1136/vr.c3301

					•	Alam MR, Gregory NG, Jabbar MA, Uddin MS, Widdicombe JP, Kibria ASMG, Khan MSI, Mannan A (2010b). Frequency of dehydration and metabolic depletion in cattle and water buffalo transported from India to a livestock market in Bangladesh. Anim. Welf. 19(3): 301-305.

					•	Aradom S (2013). Animal Transport and Welfare with special emphasis on Transport time and Vibration. In: Department of Energy and Technology. Swedish University of Agricultural Sciences, Uppsala, Sweden. Pp. 109.

					•	Averós X, Herranz A, Sánchez R, Gosálvez L (2009). Effect of the duration of commercial journeys between rearing farms and growing–finishing farms on the physiological stress response of weaned piglets. Livest. Sci. 122(2): 339-344. http://dx.doi.org/10.1016/j.livsci.2008.09.019

					•	Averós X, Martin S, Riu M, Serratosa J, Gosalvez L (2008). Stress response of extensively reared young bulls being transported to growing-finishing farms under Spanish summer commercial conditions. Livest. Sci. 119(1): 174-182. http://dx.doi.org/10.1016/j.livsci.2008.04.002

					•	Bigras-Poulin M, Thompson R, Chriél M, Mortensen S, Greiner M (2006). Network analysis of Danish cattle industry trade patterns as an evaluation of risk potential for disease spread. Prev. Vet. Med. 76(1): 11-39. http://dx.doi.org/10.1016/j.prevetmed.2006.04.004

					•	Burdick NC, Carroll JA, Randel RD, Willard ST, Vann RC, Chase CC, Lawhon SD, Hulbert LE, Welsh TH (2011). Influence of temperament and transportation on physiological and endocrinological parameters in bulls. Livest. Sci. 139 (3): 213-221. http://dx.doi.org/10.1016/j.livsci.2011.01.013

					•	Bywater RJ (1980). Comparison between milk deprivation and oral rehydration with a glucose-glycine-electrolyte formulation in diarrhoeic and transported calves. Vet. Rec. 107(24): 549-551.

					•	Chakrabarti A (2005). Textbook of Clinical Veterinary Medicine. Kalyani Publishers, New Delhi, India.

					•	Fazio E, Medica P, Cravana C, Cavaleri S, Ferlazzo A (2012). Effect of temperament and prolonged transportation on endocrine and functional variables in young beef bulls. Vet. Rec. 171(25): 644-644. http://dx.doi.org/10.1136/vr.100480

					•	Friend TH (2000). Dehydration, stress, and water consumption of horses during long-distance commercial transport. J. Anim. Sci. 78(10): 2568-2580.

					•	Gregory NG (2008). Animal welfare at markets and during transport and slaughter. Meat Sci. 80(1): 2-11. http://dx.doi.org/10.1016/j.meatsci.2008.05.019

					•	Harris T (2001). The history and development of European and North American transport regulations and international trade issues. J. Anim. Sci. 79(E-Suppl): E73-E85.

					•	Hogan JP, Petherick JC, Phillips CJ (2007). The physiological and metabolic impacts on sheep and cattle of feed and water deprivation before and during transport. Nutr. Res. Rev. 20(01): 17-28. http://dx.doi.org/10.1017/S0954422407745006

					•	Hossain MI, Chanda SS (2002). A study on beef cattle marketing in Bangladesh. Online J. Biol. Sci. 2(7): PK2003000065.

					•	Hulbert LE, Carroll JA, Burdick NC, Randel RD, Brown MS, Ballou MA (2011). Innate immune responses of temperamental and calm cattle after transportation. Vet. Immunol. Immunopathol. 143(1): 66-74. http://dx.doi.org/10.1016/j.vetimm.2011.06.025

					•	Ishiwata T, Uetake K, Eguchi Y, Tanaka T (2008). Physical conditions in a cattle vehicle during spring and autumn conditions in Japan, and reactions of steers to long distance transport. Anim. Sci. J. 79(5): 620-627. http://dx.doi.org/10.1111/j.1740-0929.2008.00572.x

					•	Ishizaki H, Hanafusa Y, Kariya Y (2005). Influence of truck-transportation on the function of bronchoalveolar lavage fluid cells in cattle. Vet. Immunol. Immunopathol. 105(1): 67-74. http://dx.doi.org/10.1016/j.vetimm.2004.12.015

					•	King DA, Pfeiffer CS, Randel RD, Welsh TH, Oliphint RA, Baird BE, Curley KO, Vann RC, Hale DS, Savell JW (2006). Influence of animal temperament and stress responsiveness on the carcass quality and beef tenderness of feedlot cattle. Meat Sci. 74(3): 546-556. http://dx.doi.org/10.1016/j.meatsci.2006.05.004

					•	Knowles TG, Brown SN, Edwards JE, Phillips AJ, Warriss PD (1999). Effect on young calves of a one-hour stop during a 19-hour road journey. Vet. Rec. 144: 687-692. http://dx.doi.org/10.1136/vr.144.25.687

					•	Kober AKMH, Bari MS, Rakib MR, Ali MS (2014). Injuries of cattle and buffaloes during transportation and slaughter at Chittagong City Corporation of Bangladesh. Bangladesh J. Anim. Sci. 43(1): 74-77. http://dx.doi.org/10.3329/bjas.v43i1.19389

					•	Lomborg SR, Agerholm JS, Jensen AL, Nielsen LR (2007). Effects of experimental immunosuppression in cattle with persistently high antibody levels to Salmonella Dublin lipopolysaccharide O-antigens. BMC Vet. Res. 3(1): 1. http://dx.doi.org/10.1186/1746-6148-3-1

					•	Minka NS, Ayo JO (2007). Effects of loading behaviour and road transport stress on traumatic injuries in cattle transported by road during the hot-dry season. Livest. Sci. 107(1): 91-95. http://dx.doi.org/10.1016/j.livsci.2006.10.013

					•	Minka NS, Ayo JO (2013). Physiological and behavioural responses of goats to 12-hour road transportation, lairage and grazing periods, and the modulatory role of ascorbic acid. J. Vet. Behav. 8(5): 349-356. http://dx.doi.org/10.1016/j.jveb.2013.01.001

					•	Mitchell GB, Clark ME, Siwicky M, Caswell JL (2008). Stress alters the cellular and proteomic compartments of bovine Broncho alveolar lavage fluid. Vet. Immunol. Immunopathol. 125(1): 111-125. http://dx.doi.org/10.1016/j.vetimm.2008.05.005

					•	Palme R, Robia C, Baumgartner W, Möstl E (2000). Transport stress in cattle as reflected by an increase in faecal cortisol metabolite concentrations. Vet. Rec. 146(4): 108-109. http://dx.doi.org/10.1136/vr.146.4.108

					•	Phillips CJC, Santurtun E (2013). The welfare of livestock transported by ship. Vet. J. 196(3): 309-314. http://dx.doi.org/10.1016/j.tvjl.2013.01.007

					•	Santosa U, Khusnu G, Kamil KA (2014). The effect of ascorbic acid on body weight loss of Bali cattle during transportation. Scientific Papers: Series D, Animal Science-The International Session of Scientific Communications of the Faculty of Animal Science.

					•	Schwartzkopf-Genswein K, Faucitano L, Dadgar S, Shand P, González L, Crowe T (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): 227-243. http://dx.doi.org/10.1016/j.meatsci.2012.04.010

					•	Sporer KRB, Burton JL, Earley B, Crowe MA (2007). Transportation stress in young bulls alters expression of neutrophil genes important for the regulation of apoptosis, tissue remodeling, margination, and anti-bacterial function. Vet. Immunol. Immunopathol. 118(1): 19-29. http://dx.doi.org/10.1016/j.vetimm.2007.04.002

					•	Sporer KRB, 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. http://dx.doi.org/10.2527/jas.2007-0762

					•	Stockman CA, Collins T, Barnes AL, Miller D, Wickham SL, Beatty DT, Blache D, Wemelsfelder F, Fleming PA (2013). Flooring and driving conditions during road transport influence the behavioural expression of cattle. Appl. Anim. Behav. Sci. 143(1): 18-30. http://dx.doi.org/10.1016/j.applanim.2012.11.003

					•	Swanson JC, Morrow-Tesch J (2001). Cattle transport: Historical, research, and future perspectives. J. Anim. Sci. 79(E-Suppl): E102-E109.

					•	Teke B, Akdag F, Ekiz B, Ugurlu M (2014). Effects of different lairage times after long distance transportation on carcass and meat quality characteristics of Hungarian Simmental bulls. Meat Sci. 96(1): 224-229. http://dx.doi.org/10.1016/j.meatsci.2013.07.009

					•	Uetake K, Ishiwata T, Tanaka T, Sato S (2009). Physiological responses of young cross‐bred calves immediately after long‐haul road transportation and after one week of habituation. Anim. Sci. J. 80(6): 705-708. http://dx.doi.org/10.1111/j.1740-0929.2009.00693.x

					•	Uetake K, Tanaka T, Sato S (2011). Effects of haul distance and stocking density on young suckling calves transported in Japan. Anim. Sci. J. 82(4): 587-590. http://dx.doi.org/10.1111/j.1740-0929.2010.00866.x

					•	Villarroel M, María GA, Sierra I, Sañudo C, Garćia-Belenguer S, Gebresenbet G (2001). Critical points in the transport of cattle to slaughter in Spain that may compromise the animals’ welfare. Vet. Rec. 149(6): 173-176. http://dx.doi.org/10.1136/vr.149.6.173

					•	Weber PSD, Madsen-Bouterse SA, Rosa GJM, Sipkovsky S, Ren X, Almeida PE, Kruska R, Halgren RG, Barrick JL, Burton JL (2007). Analysis of the bovine neutrophil transcriptome during glucocorticoid treatment. Physiol. Genomics. 28(1): 97-112. http://dx.doi.org/10.1152/physiolgenomics.00094.2006

					•	Weiss DJ, Wardrop KJ (2013). Schalm’s veterinary hematology. (6th edn), John Wiley & Sons.

			

		

	OEBPS/image/1465188271_Figure_1_fmt.png
P=0.0002

B Before transportation
H Aftertransportation
(N=300)

Diarrhea

Nasal Discharge





OEBPS/image/774.png
Journal of Animal Health and Production

@ CrossMark

Effect of Transport on Physical and Haematological Status of Cattle
in Bangladesh

OPENBACCESS

Research Article

TorazzaL Mp. Rakis™, MoHAMMAD MAHMUDUL HassaN?, ABDULLAH AL FARUQ?, RIFATUL ERFANY,
SHama Ranjan Barua!, MoHamMMaD OMER FARUK!, MD. HasaNUZZAMAN®, SHARMIN CHOWDHURY?,
MaHABUB ALAM®

‘Dept. of Pathology and Parasitology, Chittagong Veterinary and Animal Sciences University, Chittagong; 2Dept.
of Physiology, Biochemistry and Pharmacology, Chittagong Veterinary and Animal Sciences University, Chittagong;
*Dept. of Anatomy and Histology, Chittagong Veterinary and Animal Sciences University, Chittagong; *Dept. of
Dairy and Poultry Science, Chittagong Veterinary and Animal Sciences University, Chittagong; *Dept. of Animal
Science and Nutrition, Chittagong Veterinary and Animal Sciences University, Chittagong, Bangladesh.

Abstract | A cross-sectional study was conducted during the period of July- December, 2014 to determine the effect
of transportation associated physical stress of cattle used for beef purpose in Bangladesh. A total of 300 cattle were
randomly selected, those were subjected to long distance transportation (648km, 14h). A pre-structured record sheet
was used to record the injury related data, physical parameters and others relevant data both before and after transpor-
tation. The frequencies of injuries were increased significantly (P<0.01) after transportation (47%) than before (26%).
The injuries were most common in Hariana cattle both before (5%) and after (8%) transport. Abrasion was dominated
type of injury (11%) and were increased significantly (P<0.05) after transportation. The most frequent location of
injuries was pin bone in both phase of the study. The frequencies of nasal discharge and degree of dehydrations were
significantly (P<0.01) increased after transportation. Increased number of injuries and other physical status indicators
during transportation indicates relatively higher degree of stress and suffering. Cattle trader should aware about the
comfortless of animal during transportation for maximum productivity as well as to maintain animal welfare.

Keywords | Transportation stress, Hematology, Physical injury, Animal welfare, Dehydration

Editor | Asghar Ali Kamboh, Sindh Agriculture University, Tandojam, Pakistan.

Received | May 13, 2016; Accepted | June 07, 2016; Published | July 04,2016

*Correspondence | Tofazzal Md. Rakib, Dept. of Pathology and Parasitology, Chittagong Veterinary and Animal Sciences University, Chittagong, Bangladesh;
Email: rakibtofazzal367@gmail.com

Citation | Rakib TM, Hassan MM, Al-Farug A, Erfan R, Barua SR, Faruk MA, Hasanuzzaman M, Chowdhury S, Alam M (2016). Effect of transport on phys-
ical and haematological status of cattle in Bangladesh. J. Anim. Health Prod. 4(3): 78-86.

DOI | hetp://dx.doi.org/10.14737/journal jahp/2015/4.3.78.86

ISSN | 2308-2801

Copyright © 2016 Rakib et . This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, distri-
bution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION larly for pasture-based farming systems it is necessary to
move animals to central points, whether for sale or slaugh-
ter. Almost all cattle are transported at some time during

Livestock plays an important role in the national econ-
their lives (Palme et al., 2000). The first shipment of live

omy of Bangladesh with direct contribution of around

8% to the agricultural GDP and providing 32% of total
employment in the economy of Bangladesh (Alam et al.,
2014). It is also declared that cattle of Bangladesh are an
indivisible and essential part of the agricultural farming
and agribusiness (Ahmed et al., 2010).

The transportation of livestock is an essential element of
extensive farm production systems (Harris, 2001). Particu-

cattle to Chicago by rail occurred on September 5, 1867.
Livestock may be transported within properties, between
properties, and between a property and sale yard, abattoir,
feedlot, and pre-export assembly depot. Livestock can also
be transported to growing and finishing properties or to
make best for the best use of seasonal conditions. The na-
ture of modern cattle farming dictates that transport of
animals from one place to another is necessary (Swanson
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