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	Títol del projecte: ha de sintetitzar la temàtica científica del vostre document. 

Perioperative stress in dogs underwent elective surgery: evaluation of the antioxidant activity.
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Resum del projecte: cal adjuntar dos resums del document, l'un en anglès i l'altre en la llengua del document, on s'esmenti la durada de l'acció


Setze gossos van ser sotmesos a orquiectomia o ovariohisterectomia electives, utilitzant un protocol quirúrgic estàndard. Duarnt les fases preoperatoria i postoperatoria, cada animal va ser confinat a la Unitat de Cures Intensives, temps durant el qual es va estudiar la seva resposta antioxidant. Es van avaluar les variacions en el superòxid dismutasa i en el 8-hidroxi-2'-desoxiguanosina (biomarcadaor del dany en el DNA) sèrics mitjançant mètodes ELISA. La capcitat de reducció de l'ió ferric del plasma (FRAP) es va mesurar utilitzant un mètode colorimètric basat en la reducció de l'ió fèrric a ferrós. ELs valors obtinguts a diferents temps van ser comparats amb el valor basal, que s'havia obtingut del mateix animal estant aquest en el seu ambient habitual. 

	Si els comparem amb els valors basals, els valors dels marcadors estudiats no van mostrar variacions significants causades per l'estrès perioperatori. Els valors màxims es van observar durant la fase preoperatoria, just després que l'animal fós confinat a la Unitat de Cures Intensives, moment en el que l'estrès percebut era degut a les amenaces psicològiques de una àrea restringida i de la manipulació per persones desonegudes. L'abscència de variacions significants podrien ser degudes al sistema d'emmagatzement de les mostres. Les mostres van ser emmagatzemades a -80 graus Celsius durant tres mesos, temps durant el qual es van recollir les mostres, i després es van enviar al laboratori per la seva posterior anàlisi. En humana s'han descrit les alteracions en l'activitat dels antioxidants sèrics després d'un mes d'emmagatzematent (Firuzi et al 2006). Per definir l'estabilitat, després de la recollida de mostres, de l'activitat dels antioxidants en sèrum de gos és necessari realitzar més estudis.

Firuzi O, Miladenka P; Riccieri V, Spadaro A, Petrucci R, Marrosu G and Saso L 2006 Parameters of oxidative stress status in healthy subjects: their correlations and stability after sample collection. J Clin Lab Anal 20: 139 - 148


	Resum en anglès(màxim 300 paraules)


Perioperative stress is experienced by animal submitted to surgery, due to surgery intervention itself and to related procedures. During pre-surgery, the confinement in a new and uncontrolled environment and the manipulation can activate the stress response. During post-surgery, the pain experienced by the animal, the effects of anaesthesia and analgesia represent the major stressors.

The objective of this trial was to describe the antioxidant stress responses in dogs underwent elective surgery in normal clinical practice conditions.

Sixteen dogs were submitted to elective orchiectomy or ovariohysterectomy. A standardised surgical protocol was used. Each animal was confined in the Intensive Care Unit during pre and post-surgery, and its perioperative antioxidant response was studied. Serum superoxide dismutase and 8-hydroxy-2’-deoxyguanosine (biomarker of DNA damage) variations were evaluated by ELISA methods. Ferric reducing ability of plasma (FRAP) was measured by using a colorimetric method based on a ferric to ferrous ion reduction. Values at different times were compared with basal values showed by the dog in its usual environment.  

Compared to basal values, the markers studied did not show significant variations due to perioperative stress. Peak values were reached at preoperative time after confinement in the Intensive Care Unit cage, when the stress perceived was due to psychological threats such as the uncontrolled environment of restricted size and the manipulation by unknown people. The absence of significant variations could be due to the storage method used. Samples were in fact stored during three months at – 80 Celsius degree, before all the samples were collected and sent to the laboratory for analysis. Alterations of serum antioxidant activity after one month of storage have been described in humans (Firuzi et al 2006). Further studies are necessary to define the stability of antioxidant activity in dog serum after samples collection.

Firuzi O, Miladenka P; Riccieri V, Spadaro A, Petrucci R, Marrosu G and Saso L 2006 Parameters of oxidative stress status in healthy subjects: their correlations and stability after sample collection. J Clin Lab Anal 20: 139 - 148
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2.- Memòria del treball (informe científic sense limitació de paraules). Pot incloure altres fitxers de qualsevol mena, no més grans de 10 MB cadascun d’ells.

Introduction

The perioperative stress response is a physiological reaction to surgery and various associated conditions such as pain, analgesia- and anaesthesia-induced dysphoria, human handling and confinement to a hospitalization cage, all elements that may be perceived by the animal as physical and/or psychological threats (Hansen et al 1997; Mellor et al 2000; Moberg 2000; Väisänen et al 2002). Surgery trauma itself elicits a biological stress reaction that has been described in horses and partially in dogs (Hansen et al 1997; Stover et al 1988; Taylor 1998; Väisänen et al 2002). Of the factors described as perioperative stressors, those causing pure psychological stress are not always adequately evaluated. Confinement in an unfamiliar size-restricted environment, usually in the form of an Intensive Care Unit (ICU) cage, together with social isolation and handling by unknown people, represent a major pre and postoperative threat capable of activating the stress response (Hetts et al 1992; Wells 2004). This notwithstanding, the influence of the latter on patient recovery is often not adequately considered and studied. 
It is well known that post-surgery tissue damage and inflammation activates the oxidative stress response, in which potentially armful reactive oxygen species (ROS) are released, causing an oxidative-stress induced tissue damage (Kulinsky 2007). It has also been suggested that psychological stress can alter the antioxidant response to ROS (Thi Thu Huong et al 2005; Wang et al 2006). Therefore, pre and postoperative psychological stress experienced by the animals could affect the postoperative expected antioxidant response.
The main aim of the present clinical study is to describe variations in serum antioxidant activity due to perioperative stress in dogs undergoing elective orchiectomy or ovariohysterectomy.
Materials and methods
Animals

A group of 16 adult dogs underwent elective orchiectomy or ovariohysterectomy. All dogs had been kept in a public shelter for a minimum of 20 days, in a 6 m2 pen together with one or two other dogs, according to local bye-laws. A thorough physical examination, complete blood cell count, biochemistry panel and leishmania antibodies serum concentration was performed on all dogs and only healthy animals were included in our study. 

Sampling procedures

The first blood sample was collected from each dog in its usual environment (T0) the same day as surgery. Samples collected at that time were considered as basal values.  The dogs were then transferred to the ICU and placed in a 110x70x70 cm cage. After 30 minutes, a further blood sample was obtained (T1). Within an hour, the dog was transferred to the operating theatre. Surgery was performed by the same graduate surgeon with the collaboration of different veterinary undergraduates. Surgery was considered to be finalized with extubation of the animal. 

A standardised anaesthetic and analgesic protocol was used for the surgical procedure. Each dog was treated with an antibiotic and anti-inflammatory therapy for four days after surgery. After extubation the dogs were transferred to the ICU cage, where every 30 minutes the sedation score was checked according to a published scale (Hansen et al 1997). Thirty minutes after the time when the score was less than or equal to two (animal able to stand), a blood sample (T2) was collected. A Blood sample was also obtained at 24 hours after surgery (T3).

 Blood samples were taken from the jugular vein using standard procedures. They were transferred to tubes containing a coagulation activator and refrigerated during transport to the laboratory. After clot formation the serum obtained was transferred to eppendorf tubes and stored at –80° C during a mean time of three months, before to be sent to the laboratory for the analysis. Transportation from Barcelona, Spain, were the samples were collected, to Lincoln, UK, were the analysis were made, was realised by air mail in a box containig dry ice.    
Laboratory analysis

Serum superoxide dismutase (SOD) and 8-hydroxy-2’-deoxyguanosine (biomarker of DNA damage) variations were evaluated by using commercial ELISA tests. Ferric reducing ability of plasma (FRAP) was measured by using a colorimetric method based on a ferric to ferrous ion reduction. 

Statistical analysis

For the statistical analysis, the normal distribution of data was determined with a Shapiro-Wilk test. Data were considered to have normal distribution when the test showed P > 0.05. The values of parameters studied at different times and differences with basal values were analysed by a paired t test for data showing a normal distribution, and by a Wilcoxon test for those that did not. Differences were considered significant when P < 0.05. SPSS® 13.0 software (SPSS Inc, Chicago, USA) was used for calculations.

Results and Discussion
No statistical significant differences were observed among basal values and values at different times studied, for any of the biomarkers analysed.

Positive peak values were reached by SOD, 8-OhdG and FRAP at T1. 
	Biomarker


	T0
(Mean±SD)
	T1
(Mean±SD)
	T2
(Mean±SD)
	T3
(Mean±SD)

	SOD (U/ml)
	0,033±0,019
	0,045±0,028
	0,026±0,024
	0,031±0,024

	8-OhdG (ng/ml)
	17,973±4,704
	23,879±15,544
	19,791±7,785
	16,334±5,432

	FRAP (mM/l FeII)
	0,486±0,111
	0,532±0,112
	0,499±0,125
	0,470±0,093


Significant variations were detected in other biomarkers studied under the same conditions (Siracusa et al 2007). Moreover, previous studies evidenced significant variations in antioxidant activitiy of experimental animals underwent psychological and physical stress (Wang et al 2006, Thi Thu Huong et al 2005). These evidences suggest that the results obtained in this study were greatly influenced by the long-term storage before the samples were sent to the laboratory for the analysis, and/or by the transportation (Firuzi et al 2006). 
Further studies are necessary to determine the stability of antioxidant in dog serum after samples collection.
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