
P
h

arm
aco

kin
etics, A

d
verse 

E
ffects, an

d
 E

ffect o
n

 T
h

erm
al 

N
o

cicep
tio

n
 o

f C
o

d
ein

e 
fo

llo
w

in
g A

d
m

in
istratio

n
 o

f 3 
D

o
ses to

 H
o

rses

K
risten R

. Stucker, Sophie R
. G

retler, Kelsey 
Sem

inoff, D
aniel S. M

cKem
ie, H

eather K
. K

nych



IN
T

R
O

D
U

C
T

IO
N

+
 R

A
T

IO
N

A
LE

•
C

urrent equine pain m
anagem

ent involves m
ostly non-steroidal anti-

inflam
m

atory drugs (N
SA

ID
s) and α

2
adrenergic agonists

•
O

pioids used sparingly in horses due to com
m

only seen adverse effects 1

•
N

euroexcitation

•
D

ecreased gastrointestinal m
otility

•
Increased analgesic options needed to im

prove patient care

•
C

odeine in horses

•
Previously published studies show

ed no adverse effects 2

•
Lim

ited num
ber of studies evaluating the pharm

acologic effects 3,4

•
To the best of our know

ledge, first study evaluating analgesic effect of codeine

1-O
sborne et. A

l, Clin. Pharm
acol. Ther1990; 2-G

retler et al., VetAnaesth. and Analg.,2020; 3-Stevenson et al., J. Vet. Pharm
acol. Ther., 1990; 4-W

esterm
ann et al., Am

. J. Vet. Res, 2005)
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Codeine

Codeine-6-glucuronide
N
orcodeine

M
orphine

M
orphine-3-glucuronide

M
orphine-6-glucuronide
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•
Specific A

im
 1: D

escribe the pharm
acokinetics of codeine and m

etabolites, 
including m

orphine, m
orphine-6-glucoronide, and m

orphine-3-glucoronide. 

•
Specific A

im
 2: D

escribe pharm
acodynam

ic effects, including anti-nociceptive 
and adverse effects follow

ing oral adm
inistration of codeine to horses.

•
O

ral codeine adm
inistration w

ill provide predictable, tim
e-related blood 

concentrations of parent drug and active m
etabolites and increase therm

al 
nociceptive threshold w

ith m
inim

al adverse effects.



ST
U

D
Y

 D
ESIG

N

•
R

andom
ized, balanced crossover design w

ith 7 healthy horses

•
T

hree oral codeine doses (0.3, 0.6, and 1.2 m
g/kg), oral saline 

(negative control), IV
 m

orphine (0.2m
g/kg)(positive control)

•
Fasting 12hrs prior and 2hrs post-drug adm

inistration

•
PK

 data: blood sam
ples up to 72hrs post-drug adm

inistration

•
LC

-M
S/ M

S for concentration determ
ination

•
PD

 data up to 6hrs post-drug adm
inistration

•
Effect on therm

al threshold

•
Step counts

•
H

eart rate and rhythm

•
G

astrointestinal borborygm
i

•
D

efecation incidence and consistency

•
Behavioral observation
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•
%

T
E = 100 x [(T

T
–

T
0 )/(T

C
–

T
0 )], 

•
T

T =therm
al threshold,

•
T

0 =skin tem
perature

•
T

C =therm
al nociceptive cut-off tem

perature
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Param
eters

D
ose G

roups
0.3m

g/kg (n=3)
0.6m

g/kg (n=3)
1.2m

g/kg (n=3)
C

m
ax

(ng/m
L)

268.3 ±
158.7

277.7 ±
112.6

427.8 ±
233.8

T
m

ax
(h)

0.583±
0.382

0.583 ±
0.144

0.667±
0.289

Lam
bda

Z
(1/h)

0.341±
0.164

0.218±
0.158

0.258±
0.129

H
L Lam

bda
Z

 (h)
2.38 ±

1.13
4.30 ±

2.43
3.27 ±

1.83

A
U

C
0-inf (h*ng/m

L)
343.0  ±

159.4
356.8 ±

160.6
544.9 ±

153.0

C
m

ax =m
axim

um
 m

easured concentration;  T
m

ax =tim
e of m

axim
um

 concentration; 
Lam

bda
Z =term

inal slope; H
L Lam

bda
Z =term

inal half-life;  A
U

C
0-inf =area under the 

plasm
a-concentration curve from

 tim
e 0 to infinity
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S

•
N

euroexcitation seen post-m
orphine adm

inistration (head shaking, paw
ing, 

increased steps), no significant adverse behavioral effects observed w
ith 

codeine doses

•
Prelim

inary results suggest a decrease in G
I sounds over the first tw

o hours 
post-drug adm

inistration for 1.2m
g/kg codeine dose and m

orphine (positive 
control) before returning to baseline

•
A

ll three codeine doses and m
orphine appeared to cause a decrease in 

defecation incidence over the first six hours post-drug adm
inistration

•
Increased heart rate seen post-m

orphine adm
inistration, no change in heart 

rate observed w
ith codeine doses
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•
C

oncentrations of m
orphine m

etabolites w
ere equivalent to or exceeded 

those observed follow
ing adm

inistration of an analgesic dose of m
orphine (0.2 

m
g/kg) follow

ing adm
inistration of all three codeine doses

•
T

herm
al nociceptive data collected thus far suggests codeine m

ay have sim
ilar 

analgesic properties to m
orphine (0.2 m

g/kg IV
)

•
N

o significant adverse behavioral effects observed follow
ing codeine 

adm
inistration

•
Further research to explore analgesic properties of codeine in horses 
w

arranted

•
Potential use as analgesic in equine patients is prom

ising
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