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Abstract 
The present study aimed to evaluate the effect of the lumbosacral epidural injection 

of Tramadol alone, or Tramadol and Xylazine combination to induce flank analgesia in 

male local breed goats. Ten male local breed goats (weighing 31 ± 0.47 kg) were 

divided randomly into two equal groups. Group 1 (G1) giving tramadol alone (4 

mg/kg.), group 2 (G2) giving of Tramadol and Xylazine mixture (Tramadol 4 mg/kg 

and Xylazine 0.05 mg/kg. B.W.), by lumbosacral epidural technique. (The volume of 

drugs was completed to 10 ml by adding normal saline). Animals were positioned in 

dorsal recumbency for two minutes after injection of drugs. Time and degree of 

analgesia were recorded in the high flank, low flank, and inguinal region, hind limbs, 

fore limbs, tail and ear. The respiratory rate, heart rate, rectal temperature and ruminal 

movement before giving the drugs and at each ten minutes after administration of drug 

till the end of analgesia were also calculated. The lumbosacral epidural injection gave a 

deep analgesia of high flank region in G1 and G2 for the periods of 110 and 310 

minutes respectively, also the analgesia was deep in the low flank in G1 and G2 for the 

periods 100 and  280 minutes respectively. The inguinal region showed a deep analgesia 

in G1 and, G2 for the periods of 30 and 260 minutes respectively. As well as the hind 

limbs revealed deep analgesia in G1 and G2 for the periods 20 and 230 minutes 

respectively, while the forelimbs didn't show any signs of analgesia in G1 whereas the 

analgesia was deep in G2 for the period of 50 minutes. Deep analgesia of tail was 

gained in G2 only extending to 180 minutes, while there was no analgesia of tail in G1. 

No analgesia of ear in G1 while there was deep analgesia in G2 extended for 60 

minutes. The heart rate and respiratory rate revealed a significant decrease in G2 

compared with G1 which showed a slightly decrease. The rectal temperature decreased 

in G2 when compared with G1, and the ruminal movement didn't record any changes in 

both groups of study. 

باستخدام الحقن فوق  الترامادول والزيلازينبخميط من  أوبالترامادول لوحده  تسكين الخاصرة
 في المعز الجافي القطني العجزي

 ثاير عموان عبدو  قيس ترف عمي
 جامعة القادسية /كمية الطب البيطري

 الخلاصة
 .لوحاد  كغام/ مغام 4دول ابادوا  الترا افوق الجااف  القنيا  الزجاز  استهدفت الدراسة الحالية بيان تأثير الحقن 

)عمااأ  ن تك اال حجاام الخمنااات الدوا يااة   مغم/كغاام سااوية 0.05لاازاييزين  ااا ا  مغم/كغاام 4 دولاالترا ااوخمااين  اان 
اساتخد ت  .التسكين ف   ينقة الخاصرة ف  ذكور ال زز ال حمياة لأحداث  ل(، 10 إلأبال حمول ال مح  الفسمج  

إلااأ  ج ااوعتين  قساا ت ال زااز ،كغاام 0.47  ±31فاا  هااذ  التجربااة ع اارة  اان ال زااز ال حماا  الااذكور وب زاادل وزن 
 .G2 دول والازاييزينا ج وعة خمين الترا اال ج وعة الثايية دول و ا ج وعة الترا  G1 الأولأ تساويتين: ال ج وعة 

وضااا الحيااوان  .بزااد حقاان كاال  ج وعااة  اان الحيوايااات بالزقااارات ال ااذكورة فاا   ينقااة فااوق الجاااف  القنياا  الزجااز 
 ،فا  اسافل الخاصارةو  ،ة ودرجاة التساكين فا   عماأ الخاصارةعمأ ههر  ل دة دقيقتين بزد حقن الزقار. تم تسجيل  اد
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 زاادل و  ،وتاام حساااد  زاادل التاايفس .والأذن ،الااذيلو  ،الأنااراا الأ ا يااةو  ،الأنااراا الخمفيااةو   ،الأربيااةفاا  ال ينقااة و 
وحركة الكرش لمفترات قبل إعناا  الزقاار وبزاد إعنا ا  فا  كال ع ارة دقاا ق  ،درجة حرارة ال ستقيمو  ،ضربات القمد

تساكين ع ياق ل ينقاة  عماأ  الخمفا  لم ينقاة القنيياة الزجزياة لحين ايتها  فترة التسكين.  عنأ الحقان فاوق الجااف 
فل الخاصرة دقيقة. وكذلك كان التسكين ع يقاً ف   ينقة  س 310و 110ولمفترات  G2و G1م ج وعتين لالخاصرة 
 G1 ين ع يقااااً فااا  ال جاااا ياكاااان التساااك الأربياااةفااا  ال ينقاااة  دقيقاااة. 280و 100لمفتااارات  G2و G1ين تلم ج اااوع

 G2و G1يضاااً فاا  ال جااا يا  الخمفيااة فكااان التسااكين ع يقاااً  الأنااراادقيقااة.   ااا فاا   260و 30ولمفتاارات  G2و
بيي ااا كااان فاا  ال ج وعااة  G1فاا  ال ج وعااة  بالتسااكين الأ ا يااة الأنااراا تتااأثردقيقااة. بيي ااا لاام  230و 20لمفتاارات 

G2  تم الحصاول عماأ تساكين ع ياق فا  ال ج وعاة . دقيقة 50ع يقاً ولمفترةG2  ًدقيقاة ولام  180 لفتارةا إلاأ  تادا
بيي ااا كااان التسااكين   تااداً فاا   G1فاا  ال ج وعااة  الأذنيحاادث التسااكين فاا  الااذيل. لاام يحصاال التسااكين فاا   ينقااة 

G2  فا  ال ج وعاة  . حصال ايخفاام  زياو  فا   زاادل ضاربات القماد و زادل التايفسدقيقاة 60ولفتارةG2  قاريااة 
 ، كذلك حصل ايخفام بسين ف  درجة حرارة الجسم ف  ال ج وعةالت  حصل بها ايخفام بسين G1بال ج وعة 

G2  قارية  ا ال ج وعة G1 تغيير.   باليسبة لحركة الكرش ف  كي  ج وعت  الدراسة فمم يحصل  و  ا 
Introduction 

Ruminants are generally not considered good subjects for general anesthesia mainly 

because of the hazards of regurgitation and inhalation of ruminal contents or saliva into 

the lungs if the air way is left unprotected. Thus regional anesthesia produced by 

perineural or epidural injections of anesthetic agents is most frequently employed in 

these species (1, 2). Surgical procedures in ruminants are usually performed under local 

or regional anesthesia. Lumbosacral epidural anesthesia is the most common epidural 

technique used in sheep, goats and, calves, for all procedures caudal to umbilicus (3). 

Epidural administration of local anesthetics is commonly used for intraoperative 

anesthesia and postoperative treatment of pain. Tramadol has been used for 

postoperative analgesia following orthopedic surgery and major gynecologic surgeries 

in addition to nonsurgical conditions in humans (4). Epidural use of tramadol, has been 

reported in the horse for evaluation of the analgesic effects of epidural administration 

(5). It is widely used alone or in combination with other drugs during anesthesia or post 

operating as analgesic in human and animals to treat acute and severe pain. In human 

beings, there are many studies on the use of Tramadol to relieve pain postoperatively 

(6). It is used mainly for relieving of chronic pain, furthermore it seen has local 

anesthetic effect like lidocaine if giving locally (7). The tramadol produced a longer 

duration of analgesia than lidocaine alone and lidocaine tramadol combination, and the 

complete analgesia began more delayed in the tramadol treatment than lidocaine 

tramadol and lidocaine alone in lambs (8). Xylazine is one of the drugs that are used as 

a sedative in veterinary practice, it appears to exhibit direct local anesthesia sensory and 

motor nerve blocking action in addition to its spinal cord alpha2-adrenoceptor-mediated 

analgesic effects (3). The alpha2-agonists can be absorbed from the epidural space and 

also it have systemic effects (sedation and cardiopulmonary depression), that are most 

obvious in the ruminants because of their higher sensitivity to this group of drugs (9). 

Xylazine has been used alone and/or in combination with adrenalin or with fentanyl to 

produce epidural block with resultant analgesia of flank region in goats after giving the 

drugs by sacrococcygeal or lumbosacral epidurals injection (10). Using of tramadol 

epidurally alone or in combination with xylazine by lumbo-sacral epidural injection in 

goats is seen scarce in literature for that the study aimed to investigation and 

comparison of using lumbosacral epidural injection of tramadol alone or in combination 

with xylazine in produce analgesia of flank region and to study the effect of these drugs 
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on the vital signs like respiratory rate, heart rate, body temperature, and rumen 

movement.  

Materials and Methods 

The study was conducted on ten healthy adult local breed male goats weighing (31 

± 0.47 Kg) accommodated in a similar environmental condition. Animals were 

randomly assigned into two equal groups, and each animal was utilized once only. A 

triangular area on the back of animal land marking by an transverse imaginary line 

connecting between the cranial borders of the ilium crosses between the spinous 

processes of the last two lumber vertebrae cranially, and laterocaudally two oblique 

imaginary lines passing on the caudal borders of the ilium directing towards the midline 

and the sacrum, was prepared for aseptic surgery (1). After calculating the dose, the 

drugs were mixing and diluting with normal saline up to 10 ml volume and 

administered by lumbosacral epidural injection using spinal needle through the 

intervertebral lumbosacral space in the depression between the last lumber and first 

sacral vertebra while the animal in standing position (11). The animal was putting on 

dorsal recumbency for two minutes immediately after giving the injection to facilitate 

the distribution of the drugs into the dorsal part of the epidural space, then returning the 

animal to the standing position. Group 1 (G1) giving 4 mg/kg B.W. of tramadol (T) 

alone. Group 2 (G2) giving a mixture of tramadol (T) 4 mg/kg B.W. and xylazine (X) 

0.05 mg /kg B.W. For each animal, the onset and Presence, duration and degree of 

analgesia of high flank, low flank, inguinal, hind limbs, fore limbs, tail and ear 

analgesia were recorded. The respiratory rate (RR), heart rate (HR), rectal temperature 

(RT), rumen movement (per 5 minutes), and the analgesia were taken before drug 

administration (time 0) and considered as a control reading for the sequential reading in 

same animal, then each 10 minutes till the end of flank analgesia. The degree of 

analgesia were detected by using pinprick and where graded to, no analgesia = 0, mild 

analgesia = 1, moderate analgesia = 2 and deep analgesia = 3  (12, 13, and 14). Duration 

of analgesia was the time from the onset of analgesia (when the animal doesn't response 

to the skin pinprick) to the time when the animal regains sensation. The data obtained 

were statistically analyzed using ANOVA test to find the significancy at the level of p< 

0.05, between the times before and after drug administration and between the groups 

(15). 

Results 
The degree of high flank analgesia gains a significant deep analgesia at 10 min. 

after injection of drugs in both groups. In G1, the deep analgesia was extended up to 

120 min. time of reading, where it reduced slowly and absent in180 min. In G2, a 

significant deep analgesia were extend to 320 min. time of reading, after that reduced 

slowly to moderate and mild, and ended at 360 min. time of reading. The duration of 

deep high flank analgesia was taking 110 and 310 min. in G1and G2 respectively (Fig. 

1). The degree of low flank analgesia resembled that of the high flank analgesia, where 

it becomes significant deep analgesia at 10 min. in all groups. In G1, the deep analgesia 

in low flank extended to 110 min., after that reduced slowly and disappear at 160 min. 

In G2 the significant deep analgesia extends between 10-290 min., where it reduced 

slowly and disappeared at 330 min. time of reading. The duration of deep low flank 

analgesia was 100 and 280 min. in G1 and G2 respectively (Fig. 2). The degree of 

inguinal analgesia was gained at 10 min. in G2 while in G1 it was delayed and only 

become deep analgesia at 30 min. and extends up to 60 min. only, where it reduced 

slowly and disappeared at 100-130 min. In G2, the deep analgesia started at 10 min. and 

extends to 270 min., after this time become moderate in 300 min., mild in 310 min. and 

absent in 320 min. The duration of deep inguinal analgesia was 30 and 260 min. in G1, 
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and G2 respectively (Fig. 3). The starting of deep hind limb analgesia resembled that of 

the inguinal analgesia in both groups. In G1 the deep analgesia was extended between 

30-50 min. then gradually reduced and ended at 130 min. In G2 a significant deep 

analgesia started from 10 min. and extends to 240 min., after this time reduced 

gradually to moderate and mild and ended at 310 min. The duration of deep hind limb 

analgesia was 20 and 230 min. in G1 and G2 respectively (Fig. 4). In G1 the degree of 

fore limb analgesia was mild at 10 min. developed to moderate at 20 min. then reduced 

to mild analgesia at 30 min. and disappear at 40 min. In G2 the deep analgesia was 

gained between 10-60 min., then reduced gradually till disappeared at 150 min. The 

duration of deep forelimb analgesia was 50 min. in G2, and not reaches to deep 

analgesia in G1 (Fig. 5). In G1, the degree of tail analgesia was mild at 10 min. 

developed to moderate in 20 min. then reduced to mild in 30 min. and disappear at 40 

min. In G2 the deep tail analgesia was gained between 10-190 min., then moderate at 

200 min., mild at 230-270 min., and scarce at 290 min. The duration of tail analgesia 

was 180 min. in G2, and no deep analgesia of tail in G1 (Fig. 6). The degree of ear 

analgesia in G1 was mild analgesia at 10 min. developed to moderate at 20 min. then 

reduced to mild analgesia in 30 min. and absent at 40 min. In G2 deep ear analgesia was 

gained between 10-70 min. Then reduced gradually till disappear at 170 min. The 

duration of ear analgesia was 60 min. in G2, and no deep analgesia of ear in G1 (Fig. 7). 

The RR in G1 decreased slowly, and reached the least decrease between 120 to 140 

min. then raised slowly but not reached to the normal till the end of the experiment. In 

G2, the RR started to decrease slowly at 10 min. and reached the significant least rate 

between 120-270 min. ranging between (23.8 ±1.35) to (25.2±0.8) breath/min. then 

increased gradually toward the normal, till the end of the experiment (Fig. 8). The HR 

in GI decreased slowly with an irregularity at the first 5 min., where it extended to the 

least reading at 70 min. (84.4 ± 1.46  beats/ min.), then increased gradually to reached to 

the normal range at the end of the experiment. In G2 the HR decreased gradually at the 

10 and 15 min., and reached the least reading at 160 min. (79±1 beats/ min.) and 200 

min. (79.4±0.6 beats/min.), after that gradually increased to reached the normal range at 

the end of experiment (Fig. 9). The rectal temperature decreased in G2 more than G1 

(Fig. 10). The rumen movement was normal and not recorded any changes in both 

groups. There where an adverse effects were seen on animals in G2, like profuse 

sedation and ataxia extended from 10-60 min., accompanied with frequent urination and 

excessive salivation. 
 

 

        
 

 

 
 

 

 
 

 

 
 

 
 

 

 

Fig. (1) Duration of deep high flank analgesia in goats 

after lumbosacral epidural injection with tramadol alone 

or tramadol xylazine mixture, G1(T) and G2 (TX). See 

the long deep significant analgesia which extended to 

310±3.53 min. in G2 (TX). ** denote to significant 

differences p≤0.05. 

Fig. (2) Duration of deep low flank analgesia in 

goats after lumbosacral epidural injection with,G1 

Tramadol, G2 (Tramadol + Xylazine). See the long 

deep significant analgesia extended (280 ± 1.77 

min.) in G2 (TX). ** denote to significant 

differences p≤0.05. 
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Fig. (3) Duration of deep inguinal analgesia in 

goats after lumbo- sacral epidural injection with, 

G1 (Tramadol), G2 (Tramadol + Xylazine). See 

the long deep significant analgesia extended to 

260±5.7 min. in G2 (TX). ** denote to 

significant differences p≤0.05. 

Fig. (4) Duration of hindlimb analgesia in goats after 

lumbo-sacral epidural injection with, G1(Tramadol), 

G2 (Tramadol and Xylazine). See the long deep 

significant analgesia extended to 230±7.07 in G2 

(TX) compare with G1 (T). ** denote to significant 

differences p≤0.05. 
 
 

 

 
 

 

 
 

 

 

 

 

 
 

 
 

 

 
 

Fig. (5) Duration of deep forlimb analgesia in goats 

after lumbo- sacral epidural injection with, G1 

(Tramadol), G2 (Tramadol + Xylazine). See the 

long deep analgesia 50±3.53 min. in G2(TX). ** 

denote to significant differences p≤0.05. 

Fig. (6) Duration of deep tail analgesia in goats after 

lumbosacral epidural injection with, G1 (Tramadol), G2 

(Tramadol+Xylazine). See the long deep analgesia 

180±3.53 min. in G2 (TX), compare with no analgesia in 

G1(T). **denote to significant differences p≤0.05. 

 

 

 
 

 

 
 

 

  

 

 

 
 

 

 

 

 

Fig. (7) Duration of deep ear analgesia in goats after lumbosacral epidural injection with, G1 (Tramadol), 

G2 (Tramadol+Xylazine). See the long significant deep ear analgesia 60±1.61 min. in G2 (TX), compare 

with no ear analgesia in G1(T). ** denote to significant differences p≤0.05.  
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Fig. (8) The respiratory rate in goats after lumbosacral epidural injection with, G1 (Tramadol), and G2 

(Tramadol+Xylazine). See the significant depression of respiration in G2 (TX). Data of respiration in G1 

was ended where the analgesia was ended at 180 min. 
 

 
 

Fig. (9) The heart rate in goats after lumbosacral epidural injection with, G1 (Tramadol), and G2 

(Tramadol+Xylazine). See the decrease of heart rate in G2 (TX). Data of heart rate in G1 was ended 

where the analgesia was ended at 180 min.  
   

 
 

Fig. (10) The rectal temperature in goats after lumbosacral epidural injection with, G1 (Tramadol), and 

G2 (Tramadol + Xylazine). Data of rectal temp. in G1 was ended where the analgesia was ended at 180 

min. 
  

Discussion 
In ruminants, flank region is the common site for laparotomy such as caesarian 

section, rumenotomy, intestinal obstruction, volvulus, ruminal fistula, foreign body and 
hernia (16, 17). The flank is innervated by the last thoracic nerve (T13), first lumber 
(L1) and second lumber (L2) spinal nerves (18). These nerves are necessary to block for 
operation carried out through flank region. During regional anesthesia of flank, nerves 
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are blocked through injected of anesthetic drugs as they emerge from the vertebral canal 
through the vertebral foramina in proximal paravertebral nerve block or more distally at 
free ends of the lumber transverse process and posterior border of the head of the last rib 
during distal paravertebral nerve block (16, 17). From the results a significant deep 
analgesia in all groups is gained at 10 min. after giving of drugs epidurally. This result 
is in agreement with the previous studies in different species of animals (3, 8, 19, 20, 
21). The lumbo-sacral injection of tramadol in G1 is gained deep high and low flank 
analgesia at 10 min. The onset of analgesia is delayed 10 minutes. Similar results have 
been demonstrated by other authors (8, 22, 23). Tramadol influences the 
monoaminergic system with pain modulating effects. It inhibits norepinephrine and 5-
hydroxy-tryptamine reuptake. Further to that tramadol exerts a local anesthetic type 
effect on peripheral nerves (24). Also it has been seen effective when used as 
subcutaneous local anesthetic (25, 26). Tramadol also act as agonist of transient receptor 
potential vanilloid-1 (TRPV1) (is a nonselective calcium permeable cation channel, 
which was originally described on nociceptive sensory afferents as a central integrator 
of pain sensation), activation of TRPV1 on sensory neurons is followed by a local 
release of vasoactive neuropeptides and a marked desensitization of the afferent fibers 
(termination of pain sensation) explaining the analgesic as well as the local anesthetic 
effect of tramadol (27). The duration of deep high flank analgesia in G1extend to 110 
min. These results agree with study in goats (23) and less than other study in lambs that 
it reached to 318 min. (8). Further analgesia produced in the regions of tail, inguinal, 
hind limbs, fore limbs and ear. These results are in agreement with other studies (8, 23). 
The RR and RT are show less decrease than the zero time reading (control reading), this 
result is in agreement with (8, 23). The HR in G1 is decreased slowly. This result is 
disagreed with (11) in lambs who found lightly rise in HR. Tramadol may be 
advantageous because of low risk of respiratory depression, does not have alpha or beta 
receptor affinity, but it has an affinity for mu- receptor, also tramadol inhibits the 
reuptake of norepinephrine and serotonin, thus increasing the concentrations of these 
two neurotransmitters in the central nervous system, the pharmacological profile of 
tramadol such as activation of opioid receptors, inhibition of the monoaminergic system 
and local anesthetic effect (28). The addition of xylazine to the tramadol in G2 causes 
significant deep high flank analgesia between 10-320 min. The xylazine as a α2 agonist 
drugs produce analgesia through both local and central mechanisms. In group G1 there 
is no deep analgesia in forelimbs and ears indicating the local effect of tramadol on the 
spinal nerves to produce analgesia, not the systematic effect (19, 29, 30). Tramadol and 
xylazine in lumbosacral epidural combination has got synergistic effect in our study. 
Since both α2 agonist and opioid give analgesia through both spinal and central actions. 
This is not surprising because α2 adrenoceptors and opioid receptors share similar 
regions of the brain and even some of the same neurons. Binding of either α2 adrenergic 
or µ opioid receptor against results in activation of the same transduction system (1). 
The analgesia are extend to low flank, tail, inguinal, hind limb, fore limb and ear and 
slowly decrease in HR, RR and RT. The increase of analgesia in the other parts of the 
body also due to the synergistic effect of the tramadol and xylazine. While the analgesia 
of forelimb and ear, it attributed to the systemic effect of xylazine after absorption from 
the spinal venous plexuses, and reaching to the CNS by blood circulation. The 
depression effect on the HR, RR and RT also due to the effect of xylazine. In all species 
of animals xylazine cause marked bradycardia due to central stimulation and mediated 
through the vagus nerves. In ruminant tachypnea may occur, reaching to breathing 
appears to require a considerable effort. Further to that xylazine cause an increase in 
urination, through inhibition of ADH release, also induce hypothermia (1). In G2 the 
animal showed varied sings of ataxia, sedation, some salivation, cardio-respiratory depression 

and decrease in body temperature, which attributed to the anesthetic action of xylazine. These 
sings has also been reported by (31, 32, 33, 34, 35) in calves goats and cattle. 
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