ALPHA-2 AGONISTS

EQUISEDAN, detomidine 10 mg/ml



Detomidine

0 Verkar pa CNS genom inhibering av
noradrenalin medierad neurotransmission.

O Detta leder till nedsatt grad av
medvetande och hojning av
smarttroskein.




Autonoma nervsystemet

O Parasympatiska
= “Rest and digest”
= Acetylcholin som neurotrasnmittor

O Sympatiska
= “Fight or flight”

= Noradrenalin som neurotransmittor (adrenerga receptor
a och B)

= Adrenalin reglerar sympatisk tonus




Neurotransmission

: Alpha-2-adrenoreceptor agonist
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Onskade effekter av detomidine

O Sedativ

0 Anxiolytisk, minskad oro

O Minskat behov av Anestetika

O Analgetisk




OoOnskade effekter

O

Bradycardi
= AV-block

Overgaende hypotension
Respiratorisk depression

Ataxia

Hyperglykemi

Paradoxcal excitation (sallsynt)
Hypoterimi

Krakning

Kolik symptom (mycket sallsynt)

Vid hoga doser: svettning, pilo-erektion, tremor, penis
prolaps

OO0OoOoO0ooOooOooano




Den exakta verkningsmekanismen for
alpha-2 agonister ar inte helt kand

o Det huvudsakliga malomradet ar Reticula
formatio 1 hjarnan

= Lagt-differentierat omrade i hjarnstammen
= Rik pa alpha-2 receptorer




Formatio Reticularis

O Viktig regulator | det autonoma nervsystemet
andningsfrekvens

hjartfrekvens

gastrointestinal aktivitet

sOmn och medvetande

modulering av smarta

Grad av vakenhet




Indikationer fOr anvandande

O Sedering

O Analgesi

O Premedicinering fOre anestesi




Kontraindikationer

O

O

O

Anvand ej till djur med hjartfel eller respiratorisk
sjukdom.

Anvand ej till djur med leverinsufficiens eller
njurskador.

Anvand ej till djur med nedsatt allmantillstand
(t.ex. dehydrerade djur).

Anvand ej under de tre sista
draktighetsmanaderna (hast).

Gravida kvinnor skall handskas med detomidin
med forsiktighet.

Anvand ej I kombination med butorphanol till
hastar med kolik.

Anvand ej I kombination med butorphanol till
draktiga ston.



Interaktioner

o Vid ev. samtidig behandling med andra sedativa skall hansyn tas
till varningstext och forsiktighetsatgarder for produkten ifraga.

o Skall ej anvandas i kombination med sympatomimetiska aminer
som adrenalin, dobutamin och efedrin, utom om sa kravs vid
anaestesi i samband med akut tlllstand

o Samtidig behandling med vissa potentierade sulfonamider kan
orsaka hjart-arrytmi med fatal utgang. Anvand ej i kombination
med sulfonamider.

o Skall anvandas med forsiktighet i kombination med andra sedativa
och anaestetia darfor additiva/synergistiska effekter inte kan
uteslutas.

O Nar anaestesi induceras med en kombination av detomidine och
ketamin, innan underhall med halothan, kan effekten av halothan
fordrojas och forsiktighet maste iakttagas for undvikande av
overdosering. Nar detomidine anvands for premedicinering fore
allman anaestesi, kan insattandet av verkan fordrojas.

O Effekten av medetomidine kan motverkas med atipamezol.




Anvandning av Equisedan




Rad for basta sedering

HOg sympatisk tonus innan administrering okar
dosen som kravs for sedering

Efter administrering skall hasten vistas pa en tyst
och lugn plats under 10 minuter

Om ingen effekt ses inom 10 minuter, repetera
samma dos

Aven djupt sederade hastar kan svara pa
stimulering och sparkas blixtsnabbt!



Sedering med enbart detomidine

O Examinering (endoskopi,réontgen,
rektaliering)

o Smarre kirurgiska ingrepp (sar,
tander)

O FoOre behandling och medicinering
(n&ssvalgsond, skoning)

LATT
10-20 pg/kg
(0.10 - 0.20 mI/100kg)

MODERAT
20-40 pg/kg
(0.20 - 0.40 mI/100kg)

DJUP
40-80 pg/kg
(0.40 - 0.80 mI/100kg)



Presenter
Presentation Notes
It is important to note that despite sedated appearances, horses that have been given even large doses of alpha-2-agonists can still respond to stimulation with a well-directed hind-limb kick or escape behavior. Therefore, if detomidine induces insufficient sedation Butorphanol may then be administered to increase the degree of sedation (Taylor PM, Browning AP & Harris CP:Detomidine-Butorphanol sedation in equine clinical practice. Veterinary Record 123:388-390, 1988. ), see also next slide.


Sedering och Analgesi med detomidine
och butorphanol

10 pg/kg 1.v. (0,10 ml /100 kg
detomidine)

I ‘ efter 5 minuter

25 pg/kg i.v. (0,25 ml /7100 kg
butorphanol 10 mg/ml)

Taylor et al: Detomidine-butorphanol sedation in equine clinical practice. Veterinary Record 123:388-
390, 1988.

Clarke & Patton: Combined Use of Detomidine with Opiates in the Horse. Equine Vet J 20(5):331-
334, 1988.



Presenter
Presentation Notes
Butorphanol was compared to pethidine, morphine and methadone in Clarke & Patton's (1988) study.
According to Taylor et al. (1988) study, it appears that the addition of butorphanol to detomidine removes most of the problems experienced in some horses under detomodine alone. Horses that had previously still been able to kick violently when apparently deeply sedated with the detomidine alone were successfully sedated with the combination. The combination induced a particularly profound sedation and the horses were apparently unaffected by sound, tactile stimuli or any surrounding activity. 
It should be kept in mind, that if detomidine is used to provide analgesia for abdominal discomfort, pain and heart rate will probably not be useful indicators of the need for surgery.



Induktion av Anestesi

Detomidine - ketamine kombination ger en stillsam
Inducering anestesi utan excitation, forst i brostlage,
sedan i1 sidolage.

20 ng/kg detomidine (0,20 ml /100 kg / 1.v.) detomidine

I ‘ (vanta 5 minuter innan administrering av Ketamine )

2.2 mg/kg ketamine (4.4 ml /100 kg Ketamine 50 mg/ml)
or 2.2 ml /100 kg Ketamine 100 mg/ml)

Bennett RC, Taylor PM et al: Comparison of Detomidine/Ketamine and Quaiphenesin / Thiopentone for
Induction of Anaesthesia in Horses Maintained with Halothane. Veterinary Record 142:541-545, 1998.
Clarke KW, Taylor PM & Watkins SB: Detomidine / Ketamine Anaesthesia in the Horse. Acta Vet
Scand 82:167-179, 1986.




Underhall av Anestesi

Detomidine/ketamine inducerad anestesi kan forlangas till medel-lang
anestesi genom administrering av

o Halva dosen for induktion med 20-30 min intervall:
= 5-10 pg/kg i.v. detomidine (0,05 ml /100 kg detomidine) och

1.1 mg/kg i.v. ketamine (2.2 ml /100 kg ketamine 50 mg/ml eller
(1.1 ml /100 kg ketamine (100 mg/ml)

Eller

o Lag dos av thiopental:
= 0.5-1.0 mg/kg i.v.

Staffieri FS & Driessen B: Field Anesthesia in the Equine. Clinical Techniques in Equine Practice 111-119, 2007.
Hall LW, Clarke KW & Trim CM: Veterinary Anaesthesia, 10 edition. Philadelphia, Saunders, 2001.



Presenter
Presentation Notes
According to Hall et al. (2001), with the Detomidine/Ketamine combination, only a further dose of Ketamine is required initially to extend the duration, although if ketamine increments are to be given more than 30 minutes after anesthetic induction, it is advisable also to administer a small doe of detomidine (2- 5 μg/kg ). Hall LW, Clarke KW & Trim CM: Veterinary Anaesthesia, 10 edition. Philadelphia, Saunders, 2001.  
Small doses  (0.5-1.0 mg/kg) of Thiopental may be given to extend anaesthesia been induced with ketamine. The major advantage of thiopental is that it acts much more rapidly and is ideal to bring a waking horse back under control. However, overdose may cause apnea and, as the drug is cumulative, speed and quality of recovery depend on the total dose administrated. Thus if initial aneasthetic induction was with ketamine, more increments may be given than is possible following induction using thiopental. A total dose of 10 mg/kg still results in a calm recovery within an acceptable time; higher total doses may be safe but will lengthen recovery. Hall LW, Clarke KW & Trim CM: Veterinary Anaesthesia, 10 edition. Philadelphia, Saunders, 2001.


Underhall av Anestesi med Triple Dropp

(Total intravends anestesi (TIVA)

O Induktion med detomidine/ ketamine kombination

o Underhall for medellanga ingrepp (30-90 minuter)

Lakemedels-

Koncentration

Infusion hast.

kombination (mg/ml) ml/kg/tim
detomidine 0.02 \
guaifenesin 50 -100 > 1-2 eller
tills effekt
ketamine 2

/

Hall LW, Clarke KW & Trim CM: Veterinary Anaesthesia, 10 edition. Philadelphia, Saunders, 2001.
Taylor PM et al: Equine Vet J 30(4):304-309, 1998.
Taylor PM & Luna PL.: Research in Veterinary Science 59:17-23, 1995.



Presenter
Presentation Notes
1) This technique is widely used for surgical procedures of up to 90 minutes duration. Anesthetic induction should preferably avoid guiafenesin to reduce the total dose of this long-acting agent being administered. Induction can be done by using Equisedan 20 μg/kg followed by ketamine 2 mg/kg after 5 minutes.  Triple-drip solution is usually titrated to effect based on responses to the surgical procedure. The Equsedan-Quaifenesin-ketamine is infused with approximately 2 ml per kg per hour. So, if a 15 drop per ml infusion set is used, it will be one drop every second of this combination to maintain the horse under the general anesthesia. Recovery usually occurs 35 to 40 minutes after discontinuing the new triple drip and is usually smooth.
2) However, it is important not to confuse an accelerated breathing pattern, which commonly occurs as a result of slowly developing mild to moderate hypoxemia (unless supplemental oxygen is  administered) as a sign of awaking. If misinterpreted as evidence of a too light plane of anesthesia, increasing the triple-drip solution rate in this situation would further aggravate impairment of respiratory function. For this reason, procedures lasting in excess of 30 to 45 minutes, the horse should breath an oxygen-enriched gas mixtures and be intubated.(Staffieri FS & Driessen B: Field Anesthesia in the Equine. Clinical Techniques in Equine Practice 111-119, 2007).


Equisedan under uppvaknande fran
Isofuran Anestesi

O detomidine 2 pg/kg (0,02 ml /100 kg)
I.v under uppvaknandeperioden

O Uppvaknandet blir lugnare, utan
excitation och ataxi och med minimala
kardiopulmonara effekter.

Santos M et al: Effects of Alpha-2-Adrenoceptor Agonists during Recovery from Isoflurane Anesthesia in Horses. Equine
Veterinary Journal 35(2):170-175, 2003.



Presenter
Presentation Notes
Recovery from inhalant anesthesia in the horse is a critical and difficult period to manage. As the horse recovers consciousness, it tries to stand, in most cases insuccesfully, entering into an excitement state. A combination of excitement and ataxia is usually observed, which can produce injuries directly related to the size and temperament of the horse and also to the type and duration of surgical procedure. 
	According to Santos et al. (2003) study, the administration of Detomidine during recovery from isofurane anesthesia produces a longer but smoother and calmer recovery period and cardiopulmonary effects similar to those observed when drug is not used. 
Santos M et al: Effects of Alpha-2-Adrenoceptor Agonists during Recovery from Isoflurane Anesthesia in Horses. Equine Veterinary Journal 35(2):170-175, 2003.



Konkurrens

0 Kan Equisedan konkurrera med Sedivet?
0 Kan Equisedan konkurrera med xylazine?




Jamtorelse mellan detomidine och
romifidine administrerat innan anestesi

Mean arterial blood pressures in horses that
received Acepromazine and then Detomidine or
Romifidine
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Taylor PM et al: Comparison of detomidine and romifidine as premedicants before ketamine and halotane
anesthesia in horses undergoing elective surgery. AVJR 62(3):359-363, 2001.



Presenter
Presentation Notes
Taylor et al. (2001) objective for study was to compare detomidine and romifidine a spremedicants in horses undergoing elective surgery. After administration of acepromazine (0.03 mg/kg i.v.) 50 horses received detomidine (0.02 mg/kg i.v.) and 50 received romifidine (0.1 mg/kg i.v.) before induction and maintenance of anesthesia with ketamine (2 mg/kg) and halotane, respectively. Arterial blood pressure and  blood gases, ECG, and heart and respiratory rates were recorded. Induction and recovery were timed and graded.  
Conclusions and clinical relevance: Detomidine and romifidine were both satisfactory premedicants. Romifidine led to more severe hypotension than detomidine, despite administration of dobutamine to more romifidine-treated horses. Both detomidine and romifidine are acceptable alpha-2- adrenoceptor agonist for use as premedicants before general anesthesia in horses; however, detomidine may be preferable when maintenance of blood pressure is particularly important. Additionally, a close association between hypotension during anesthesia and development of postoperative myopathy has been clerly demonstrated, and it is now commonly accepted that postoperative myopathy is likely to develop as a result of inadequate muscle perfusion during anesthesia of hypotensive patients.


Analgetisk Effekt av Tre Alpha-2-

agonister hos hastar
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—— Xylazine
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* P<0.0066
* * P<0.0091
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Moens Y et al: Acomparison of the antinociceptive effects of xylazine, detomidine and romifidine on
experimental pain in horses. Veterinary Anaesthesia and Analgesia 30:183-190, 2003.
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