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Pharmacology-Premedication 

Lyon Lee DVM PhD DACVA  

Introduction  

• P reanes t het i c medi cat i on or ‘prem edi cat i on’ is use d to help both the anest het i s t and the 
anim al.  

• P rem ed icat i o n impli es admi n is t rat i o n of sedat i v es, tran q u il i z ers and anal ges i cs with or 
without anti chol i nergi cs before anest het i c induct i on. 

• P rem ed icat i o n is aimed to  
o rel i eve anx i et y thus appr ehens i on, fear and resi s t a nce to anest hes i a  
o count era ct unwant ed side effe ct s of agent s used in anest hes i a  
o reduc e th e dos e of anest h et i c.  
o pr ovi de ex tra anal ges i a  

• M odern methods of obtai ni ng balan ced anest hes i a have “clouded the issue” as to the 
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Phenothiazines  

• S om e ex am pl es of the phe not hi az i nes in veteri nar y us e are ac epr om az i ne , prom az i ne, 
chlorprom az i ne, propi opr om az i ne  and trifl uprom a z i ne of which acep rom az i ne is the 
most comm onl y us ed in veteri nar y m edi ci ne . 

• C an be giv en, oral l y, sub cut aneous l y, intram us cul arl y, or intravenous l y.  
• S om e ex am pl es of but yr ophenones in veteri n ar y use are d roperi dol, azap e rone and 

le nperone.  
• Al t hough the phenot h az i nes and but yrophenon es differ in ch em i cal struct u re the y shar e 

man y simi l ar pharm aco lo gi c al prop ert i es, so thes e two will be discu ss ed toget h er.    
• Thes e agent s are class i fi e d as major tranqui l i z ers (neurol ept i cs).   
• The y i ndu ce sed at i on b y depres s i n g brai n stem an d the neuronal si gnal tran s m i s s i on to 

the cer ebral cort ex, and also b y anta goni z i ng dop a m i ne (a mult i purpos e 
neuro tran sm i t t er) ex ci t at o r y rec ep to rs thro u gh inh i b it i n g dopam i n e rele as e at the 
neuronal s ynaps es.   

• M a j or clini cal indi cat i on s for thei r use are to prov i de anx i ol ys i s, redu ce the 
concurr ent l y admi ni s t ere d anest het i c dose wh en u sed as part of pre -anest he t i c 
medi cat i on, or provi de addi t i onal sedat i on s yner gi s t i c with other prescri be d sedat i ves or 
anal ges i cs.    

Caridovascular effects 

• A well known side ef fe ct is a tendenc y to cause h ypot ens i on due to alpha -1- adrene r gi c 
blockade.   

• Therefo re, its use is cont r ai ndi cat ed in shock y, h yp ot ens i ve, or anem i c p ati e nt s.   
• phe not hi az i nes pos ses ant i arrh yt hm i c eff ect s.  

CNS effects 

• P henot hi az i ne deri vat i ves induces CNS depres s i o n b y affe ct i ng th e basal gangl i a, 
hypo th al am u s, limb ic s ys t em, brai n stem and reti c u lar acti v at i n g s yst em.  

• The y l ack an y gene ral i z ed h ypnot i c effe ct and do not produce an al ges i a  
• t he y block dop am i ne r e c ept ors and the acti on of 5 hydrox yt r ypt am i ne  
• The y act cent ral l y on the chem ore cept or tri gge r zone as well as the vomi t cent er in the 

medu ll a to indu ce anti em es i s.  
• Therm ore gul at i on is depr es s ed  
• Ot her side ef fe ct incl ude s loweri ng s eiz ure thres h ol d, so avoi d usin g it in pati en t that is 

likel y to induce seiz ure (e.g. m yel o gram).   

Respiratory effects 

• At therapeut i c dos e there is negl i gi bl e respi r at or y effe ct s  
• Th ey m a y dec re as e  rate, but this is usual l y compe ns at ed with incre as e in tidal volum e, 

and the minut e volu me is main tai n ed  
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• La r ge dos e can d epres s v ent i l at i on  
• W hen combi ned with opioi ds and h ypnot i cs, the phenot hi az i nes have addi t i ve eff ect 

and respi rat o r y depr es s i on ma y o ccur.  

Other physiological effects 

• S om e skel et al mus cl e rel ax at i on  
• del a yed gast ri c em pt yi n g time  
• decre as ed p acked cell vo lum e and t ot al pl asm a pr ot ei n and i ncre as e in pl as m a vol um e 
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blood press ure, s yst em i c vascul ar resi s t ance and h eart rate.  This product is no longe r 
market ed in the US.  

 

Benzodiazepines 
 

• Thes e provi de minor tr an qu il i z at i o n at clin ical l y u sed dose.   
• Di az epam (Valiu m ®), midaz o lam (Versed ®), and zol az epam  (in Telaz o l® ) are mos t 

comm onl y used agoni s t i n this class in veteri nar y pract i ce.   
• Al t hough spe ci fi c anta go ni s t s such as flum az eni l  (Romaz i con®)  and sarm a z eni l 

(Sarmas ol ®) are av ai l abl e, its use is limi t ed b y the ex pens e and l ack of eno ugh clini c al 
inform at i on.  

• Benz odi az epi ne agoni s t s bind at benz odi az epi ne recept or sites in the CNS and these 
recept o rs pot ent i at e the effect s of GA BA (gamma -amino but yri c acid, an inhi bi t or y 
neurot rans m i t t er) whi ch lead to enhan ced fun ct i on of chlori de ion ch annel gati n g.   

• The resul t i ng enhan ced o peni ng of the chlori de io n channel le ads to hyp erp ol ari z at i on 
of cell memb ran es, maki n g them more resi s t an t to neuro n al ex ci t at i o n.   

• The s e mech ani s m s ex pl ai n how the cent ral n ervou s depres s i on i s achi ev ed with us e of 
the drugs.   

• Des pi t e less de gr ee of s e dat i on compared to mor e potent sedat i ve (e .g ., ace prom z i nae 
or alpha 2 agoni s t s)  ben z odi az epi nes are favo red in anim al s that are in incr eas ed risk of 
cardi opul m onar y fail ure.   

• The ca rdi opul m onar y ef f ect from these d ru gs is ver y mini m al, although ac com pani es 
occas i onal l y mild h ypot e ns i on and respi rat or y d ep res s i on.  

• M i l d to moderat e sedat i o n is achiev ed, but clin ical l y it is rarel y given a s the sole 
sedat i v e.  Fo r s yner gi s t i c effe ct it is most comm o nl y comb in ed with opio id anal ges i cs 
(in dogs) or dissoci at es (in cats), which p rovi des great e r de gr ee of s edat i on as well as 
anal ges i a.    

• Ot her comm on use of thi s class of dru g is to treat seiz ure.  In som e do gs pa radox i cal 
ex ci t em ent or aggres s i on can be obse rved wh en gi ven alone, beli ev ed to be through 
disi nhi bi t i on of suppres sed behavi or.  

• The ex ci t em ent  is seen most notabl y in hyp er act i v e and youn g anim al s, but less 
frequent l y in depr es s ed and ge ri at ri c  anim al s . Co- admi ni s t eri ng the dru g with opioi ds 
or dissoci at i ves shoul d avoi d inci dence of su ch ad vers e beh avi oral alte rat i o n.  

• The sedat i ve eff ect last s short er than phenot hi az i ne class dru gs, ran gi n g fro m 30 
minut es to a few hours at most.   

• Th e dru gs ar e elim i n at ed due prim ari l y to hepat i c metab o li s m with renal an d fecal 
ex cret i on.   

 
Diazepam  
 
• P h ys i co -ch em i cal ch ara c t eri s t i cs  

o i n so lu b le in water; need s prop yl en e gl yco l to incr e as e solu b il i t y (irrit at i n g t o 
tissues, errat i c abso rpt i on from IM  inject i on, often incom pat i bl e with other 
solut i ons).   
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o 0.2 – 1.0 mg/k g IV, SQ i n the dog and cat  
o IV shoul d be inject ed slo wl y to pr event pain and v enous throm bos i s  
o 
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o D ue to a good wat er solu b il i t y, it is well abso rb ed from IM or SQ inject i o n s , and 
ph ysi cal l y comp at i b le with man y other solu ti o n s  (unlike diaz epam , it lack s the 
irri t a nt solvent, prop yl en e gl yc ol. 
 

• C ardi opul m onar y eff ect s  
 

o It has simi l ar card io v as c u lar eff ect to diaz ep am with minim al alterat i o n s in this.  
o It ma y b e more respi rat or y dep res s ant than di az ep am.  
 

• M et abol i s m and ex cret i on  
 

o It is simi l ar to diaz ep am in this res pect.  
o C l i ni cal durat i on of midaz ol am is short er than diaz epam, but onset of clin ical 

effe ct s ar e more pr edi ct a bl e.  
 

Zolazepam 
 

• Th is is onl y us ed in com b in at i o n with tilet am i n e in Telaz o l (Class III)  
• Each vial cont ai ns powd er of 250 m g of zolaz epa m and 250 mg of tilet am i n e, and 

t ypical l y is re co n st i t u ted to make 5 ml solu ti o n (therefo re 100 mg/m l of zolaz ep am-
tilet am i n e mix t u re)  

• Th is mix t u re is essen ti al l y iden ti c al to Ketam i n e -diaz epam (Ket -Val) mix ture  in man y 
pha rm acol o gi c al aspect s . 

• Thei r us e is popul ar  fo r ex ot i c speci es.  
 
 
 
Alpha-2 adrenergic agonists 
 

• Ex am pl es  
o x yl az i ne (Rompun®)  
o m ed et o mi d in e (Dormi t o r ®)  
o 
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o The neuron b ecom e unr e s pons i ve to ex ci t at or y input, and blocks the 
neurot rans m i s s i on.   

o P ri m ar y clini cal ef fect s are sedat i on, an al ges i a an d mus cl e relax at i on.  
• Good muscl e relax at i on is usual l y pr esent.  Amon g the alpha 2 agoni s t s, medet om i di ne 

and x yl az i ne are the most comm onl y used in smal l anim al s.   
• Thes e dru gs provi d e mode rat e to he av y sed at i on. Ani m al s appe ar v er y sed at e but stil l 

respond to stim ul i (Bewa re, aggr es s i ve do gs shoul d stil l be muzz l ed when handl ed, and 
horses ma y stil l kick in respons e to sudden touch).  

• Al pha 2 anta goni s t s such as atipam ez ol e (Ant ised an ®) , yohim bi ne and tolaz ol i ne are 
avai l abl e to rev ers e th e al pha 2 agoni s t i c side ef fec t s such as ex ces s i ve CNS or CVS 
compl i cat i ons.   

• C ard io v as cu lar eff ect s in cl u d e init i al tran si en t h yp ert en si o n foll owed b y  pr ol onged 
h ypot ens i on (biphas i c ch anges), brad yca rdi a and s econd de gr ee atri ovent ri c ul ar block, 
and de cr eas ed ca rdi ac ou tput.  

• R es pi rat or y ef fect s incl u de decr eas ed respi r at or y rate, with a va ri abl e effe c t on tidal 
volum e, but at clini cal l y useful dose it is of minor concern.  

• Ot her ef fect s of clini cal i mpor t ance are inc reas i n g bl ood glucos e lev el, dec reas i n g 
intes t i nal moti l it y, in cre a s i ng urine p roduct i on, increas i n g ute ri ne cont r act i ons which 
ma y le ad to prem at u re de li ver y o r abort i on, and in duci ng vomi t i on.  

• The dru g ’s  me cha n is m of acti o n is main l y thro u g h its agon is t acti v it y at pres yn ap ti c 
alpha -2 ad rene r gi c recept or s that resul t s in decr eas e in releas e of nor epi nep hr i ne from 
adrene r gi c ne rve te rm i nal s in CNS and peri pher y.   

• Thi s caus es sed at i on, de c reas ed s ympat h et i c acti vi t y, an al ges i a, and h ypot e ns i on.  
• M ai n clini cal us es ar e to decre as e anx i et y, provi de chem i cal rest rai nt with relat i vel y 

dependabl e s edat i on (ad d it i on of opioi ds recom m ended for more predi ct abl e outcom e),  
potent i at e eff ect s of othe r dru gs and provi de ana l ges i a.   

• The durat i on of acti on is dose depende nt, and t ypi cal l y l ast s 10 to 30 minutes of 
sedat i on and rest r ai nt for x ylaz i ne and 1 to 3 hours for medet om i di ne.   

• The dru gs ar e metabol i z e d b y the liver, and unde r go urina r y and bili ar y ex cret i on.   
• One go od advant a ge of t his class of dru gs is its abil i t y to en abl e pha rm acol ogi c al 

revers al with alpha -2 adr en er gi c anta go n is t s : atip am i z o le (20 - 100 mcg/ k g), yohim bi ne 
(0.05- 0.3 mg/k g) and tolaz ol i ne ( 0.5- 1.5 mg/k g)  

 
Xylazine (20 mg/m l or 100 mg/m l)  
 
• A thiaz i n e deri vat i ve that has sedat i ve, an al ges i c and m us cl e relax ant eff ect  
• On set of ef fect is with in 3 -5 minut es foll owi ng IV admi ni s t rat i on, and 5 – 15 minut es 

foll o wi n g IM admi n is t rat i o n.  
• T ypi c al dose is 0.1 – 1.0 mg/k g in dogs and cats , 0.5 – 2.0 mg/k g for ho rses, but lower 

in rumi nant s in the range of 0.05 – 0.2 mg/k g.  
• An al g es i c effe ct is relat i v el y short lived (15 -30 m inut es), but sedat i on outl as t s this. 
• Ini t i al incr eas e in blood p ress ure is due to intens e peri pher al vasocons t ri ct i on, but this 

is foll owed b y  prol onged h ypot ens i on (biphas i c BP)
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• S i ngl e therap eut i c dose d oes not induce much repi rat or y depr es s i on, but at lar ge dose 
and concur rent admi ni s t r at i on (opioi ds, inhal ant s and inject abl e an est het i cs), signi fi c ant 
respi rat or y d epres s i on m a y o ccur.  

• X yl az i ne causes lar yn gea l relax at i on and cough su ppres s i on. 
• Vom i t i ng is frequent l y se en in the cat and th e do g due to cent ral alpha 2 acti vat i on. 
• The therm ore gul at or y ce nt er is depres s ed and h yp ot herm i a is observed.  
• H yp er gl ycem i a and gluc os ur i a are du e to depr es s ed ins ul i n releas e in the pancre as.  
• Inhi bi t i on of ADH rele as e resul t s in diures i s. 
• X yl az i n e goes thro u gh ex ten si v e hepat i c metab o li s m, and metab o li t es are  ex cret ed 

main l y in the urine.  
• X yl az i ne has ma rked ecb ol i c effe ct s and shoul d n ot be used in the last third of 

pre gnanc y (nor at concep t i on: for ex am pl e in ovum trans pl ant s)  
• C om bi ni ng with anti chol i nergi cs is not recom m en ded due to ex ces s i ve h yp ert ens i on 

a nd t ach y d ys rh yt h mi a . 
 
Medetomidine 
 

• It is the most potent and speci fi c of this group  
• It has displ a ced the us e o f x ylaz i ne in the do g and the cat.  
• It caus es ma rked at ax i a in the hor se ev en at low dos es.  
• It s alph a -2 to alpha -1 rati o is 1620 in compari s on to 160 of x yl az i ne, thus maki ng it 

approx i m at el y 10 times more potent than x yl az i ne. 
• Dos e is arrox i m at el y 5 -30 mcg/ k g IM, SQ, IV  

 
Detomidine 
 

• It is potent alpha 2 agoni s t, prim ari l y used in the horse.  
• In ho rses max i m um sedat i on effect is achi eved 20 mcg/ k g IV  (equipot ent o f 1 mg/k g of 

x ylaz i ne) or 40 m c g/ kg IM. 
• It has l ess ecbol i c eff ect t han z ylaz i ne, so is pref er red ove r x yl az i ne in late pre gnanc y  
• Do se requ ir em en t is simi l ar for hors es and catt l e.  
 

Alpha 2 antagonists 
  

• Ex am p le  
o at i pam ez ol e (Ant isedan®)  
o yo hi m bi ne (Yobine®)  
o t o laz o li n e (Tolaz i ne®)  
o i daz ox an  

• A l pha 2 agoni s t i c side ef fect s such as ex ces s i ve se dat i on or brad yc ardi a can be reve rs ed 
using the anta goni s t s.  

• At i pam ez ol e has alpha 2 to alpha 1 selet i vi t y rati o of 200 to 300 times high er than 
yo hi m bi ne or idaz ox an. 

• Eq u al volu me of atip am e z o le (5 mg/m l) is admi n is t ered to rev ers e med et o m i d in e (1 
mg/m l).  
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• R evers al is also possi bl e for other alph a 2 agoni s t s  usin g atip am ez o le , but is more 
cost l y than us in g telaz ol i ne or yohi m bi n. 

• At i p am ez o le has no acti v i t y at beta -adr ener gi c, hi st am i nergi c, seronon eri c, 
dopam i ner gi c, GA BA er gi c, opioi d, or benz odi az epi ne rec ept ors.  

• R api d IV admi ni s t rat i on is associ at ed with h ypot e ns i on and ex ci t at or y em e rgence.  
Slow titrat ed IV dosi n g o r IM/S Q admi n is t rat i o n will minim iz e these .  

 
 
Opioids 
 

• Det ai l ed pharm acol o gi c i nform at i on about opioi ds will be present ed in the pain 
lect ur es.  

• Ex am pl es of drugs in this class are mo rphi ne, fent an yl, ox ym orphon e, mep eri di ne, 
butorphanol, pent az oci ne, buprenorphi ne, nalbuphi ne, and nalox one.  

• The dru gs bind to opioi d recept o rs in the CNS which usual l y h ave inhi bi t or y effe ct s on 
neurons.   

• Opi oi ds are class i fi ed int o agoni s t, agoni s t -ant a go ni s t s, part i al agoni s t and anta goni s t 
dependi n g  on the pha rm a col ogi c al ef fect .  

• M ai n  cl i ni cal us es ar e to decre as e anx i et y, provi de sedat i on/ chem i cal rest rai nt 
(variabl e, depends on spe ci es, agent and dos e), pro vi de anal ges i a, and dec re as e doses of 
other agent s fo r s yner gi s m.  

• The ca rdi opul m ona r y ef f ect s incl ude br ad yar rh yt h m i as -  usual l y eas y to cor rect with 
anti c hol i ner gi cs, mini m al effe ct on blood press ur e and cardi ac output.   

• The respi r at or y depr es s i on accom pani es with opioi d agoni s t admi ni s t rat i on and is dose 
dependent (plat eau effe ct with part i al agoni s t s).  

• R es pi rat or y rate m a y dec reas e o r incr eas e and i nduc e com pens at or y ch an ges in tidal 
volum e. The opioi ds raise chem or ecept o r thres hol d to P a C O 2

• Ot her ef fect s incl ud e v o m i t i o n, defecat i o n (initi al effe ct), urina r y ret en ti o n /co n st i p at i o n 
with cont i nued use, ex ci t at or y eff ect s at hi gh dose s in some speci es (cat, horse, pig); 
best used with neurol ept i cs to avoi d the ex ci t em ent, reset therm or e gul at or y cent er 
pant i ng in do gs.   

 , thereb y fu rt her 
ex acerbat i n g the respi rat or y d epres s i on.   

• Durat i on of acti on depen ds on the t ype o f agent s u sed as well as dose and rout e of 
admi ni s t rat i on, widel y ra ngi n g from 30 minut es (fentan yl) to sever al hours 
(buprenorphi n e).  

• Thes e dru gs are metabol i z ed b y the liver (ex tens i ve first pass metabol i s m, hence not 
ver y ef fect i ve o ral l y adm i ni s t ered) and ex cr et ed in bi le and ur ine.  

• The pha rm a col o gi cal rev ers al  of agoni s t s is achi e ved b y anta goni s t i c ef fec t s with a pure 
anta goni s t (e.g. nalox one), but due to short durat i o n of acti on, be awar e rel a ps e to the 
agoni s t i c effe ct (monit or closel y, part i cul arl y respi rat or y depr es s i on).  

• P art i al agoni s t s (e.g. butorphanol, nalbuphi ne) can revers e some of the eff ec t s (e.g. 
sedat i on, ex ci t em ent, res pi rat or y depr es s i on).  

• C om bi nat i on of opioi d with tranqui l i z er is the most popul ar pract i c e for s ed at i ng or 
chem i cal l y rest r ai ni ng an im al s (neurol ept anal ges i a).  These combi nat i ons provi de 
heav y sedat i on and anal ges i a for minor sur gi c al pr ocedures o r allow endot r ache al 
intubat i on (airwa y suppo rt or anest het i c induct i on).  
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• It is noted that pati ent s m a y b e h yper res pons i ve to noise, so quiet surroundi ng is 
de si rabl e.  

• S om e ex am pl es of comm onl y used combi nat i ons are:  
o m or phi ne + aceprom az i n e  
o m orphi ne + diaz epam  
o m orphi ne + medet om i di ne  
o but orphanol + medet om i di ne  
o but orphanol + diaz epam  
o h ydr om or phon e + acep ro m az i ne  
o h ydrom orphon e + diaz ep am  
o h ydrom orphon e + me d et om i di ne  
o ox ym orphon e + aceprom az i ne  
o ox ym orphon e + diaz epa m  
o ox ym orphon e + medet o m i di ne  
o fent an yl + drop eri dol  
o et c…  

 
 
 
Dissociatives 
 

• The ex am pl es of di ssoci a t i ve agent s in veteri na r y us e are k etam i ne and t ilet am i ne.   
• Thes e ar e gen eral l y class ed as anest h et i c agent s ra ther than sedat i ves but at low doses 
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Anticholinergics 
 

• It s v a gol yt i c eff ect induc es decr eas ed s ali vat i on, bronchodi l at i on, decr eas e d 
gast ro in tes t i n al moti l i t y and tach yca rd ia.  

• It s r out i ne us e as pr em ed i cat i on i s not recom m en d ed, but stil l is a useful agent in 
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• It must be remem ber ed n umerous combi nat i ons ex ist dependi ng on the cir cum s t ances, 
and a good re vi ew of the major  pha rm a col ogi cal feat ur es of th e dru gs, as well as the 
impo rt an t concern s for th e fra gi l e p ati en t will help guid e the p ract i t i o n er in avoid in g 
comp li cat i o n s.  

• In anim al s under pr em ed i cat i on  that are stil l consc i o u s, anest h et i c monit o ri n g is not 
usual l y carr i ed out to the standa rd appl i ed in ani m al s unde r gen eral an est he s i a (see 
Anest het i c moni t ori ng no tes).   

• Howeve r vigi l ant moni t ori ng of cardi opul m ona r y s yst em is encou ra ged as often as 
possi bl e in severel y sedat e or uncons ci ous anim al s under the infl uen ce of pr em edi cant s.  
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