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BANSINATH,M ,J S FISHER,C K TANG,H TURNDORF ANDM M PUIG Effects of mu receptor agonists and
droperidol on motor coordination in mice PHARMACOL BIOCHEM BEHAYV 29(3) 609-612, 1988 —The effects of
morphine, fentanyl, sufentanil and droperidol on motor coordination i mice were studied Amimals were tramned to
complete successfully the rotarod test before assessing the effects of drugs Admimstration of analgesic doses of the mu
agonists morphine, fentanyl and sufentaml did not inhibit motor coordination Droperidol produced a dose related inhibi-
tion of motor coordination When a subthreshold dose of droperidol was administered followed by an opiate, a significant
mhibition of motor coordination was observed The results indicate that although analgesic doses of mu opioid agomsts do
not affect motor coordination, their combination with droperidol results m motor incoordination The mechanisms and/or
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opioid receptor sub-types involved 1n this in vivo interaction remain to be established

Opiates Op1oid receptors Mu receptor agonists

Motor coordination

Dropendol

DOPAMINERGIC mechanisms are known to be involved in
modulatton of motor activity [17]. In vitro evidence indicates
that morphinans and benzomorphans bind to dopaminergic
sites 1n the striatum [5] and 1n vivo, the dopamine receptor
blocker spiperone has been shown to decrease morphine 1n-
duced hypermotility [11] B-Endorphin has been reported to
induce a pattern of behavior similar to that of neuroleptic
drugs [13] Furthermore, the neuroleptics like haloperidol
and droperidol have been shown to release endogenous
opioids [18,22] The opiate antitussive codemne, a weak mu
opioid receptor agonist, alters visuo-motor coordination and
dynamic visual acuity [3]

To induce neuroleptanesthesia, extremely potent mu
opioid receptor agonists like fentanyl and sufentanil are often
combined with the neuroleptic dropertdol Dropendol 1s a
dopamine receptor antagonist [4] and has a longer duration
of action when compared to fentanyl [16] Hence, due to
residual concentrations of droperidol and opiates in vivo dur-
ing neuroleptanesthesia, droperidol 1s likely to modulate
opioid induced changes in motor coordination. The present
study was aimed to characterize the motor coordination
changes mduced by analgesic doses of opiords combined
with droperidol The rotarod test—a model to test motor
coordination 1n rodents [23]—was used to assess the effect of
combinations of fentanyl, sufentanil and morphine with
droperidol on motor coordination in mice. The results indi-
cated a positive in vivo drug-interaction between the opiates
and droperidol

METHOD

Male Swiss Webster mice weighing 25-30 g (Taconic
Farms, PA) were housed five per cage in a room with con-
trolled temperature (22+2°C), humudity and artificial Light
(06:30-19 00 hr). The animals had free access to food and
water and were used after a mimmum of four days acclima-
tion to the housing conditions

Dropendol, fentanyl citrate, sufentanil citrate (Janssen
Pharmaceutica, Piscataway, NJ) and morphine sulfate (Mal-
linckrodt, Inc , St Lows, MO) were dissolved 1n deiomized
water just before use. All drugs were iyjected SC 1n a volume
of 10 ml/kg The effects of droperidol (05, 1, 25 and §
mg/kg), morphine (1, 2 and 3 mg/kg), fentanyl (5, 25 and 50
ng/kg) and sufentanil (1, 5 and 10 pg/kg) and of the same
doses of opiates 1n combination with droperidol (0 5 mg/kg)
were assessed 1n groups of six mice Amimals mn the control
group received 1sotonic saline injections Dropendol was 1n-
jected 60 minutes prior to and the opiates 30 (morphine) or 15
(fentanyl and sufentamil) minutes prior to testing based on
peak times established 1n previous analgesic tests in our lab-
oratory [20]

The details of the rotarod test procedure were essentially
similar to those published earlier [1]. Animals were trained to
perform the task before testing the drug effects A rotarod of
2 75" 1in diameter with partitions dividing the rod into three
equal positions and with a rotation speed of 15 revolutions
per minute was used A stay on the rod for a maximum
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FIG 1 Effects of opiates and droperidol on motor coordination in trained mice The
animals were trained for five days to complete the rotarod test The time of stay on the
rod for each mouse was converted to percent of mean stay of the saline ijected group
Mean+SEM 1s represented (n=6) Morphine (3 mg/kg), fentanyl (50 ug/kg) or sufentanil
(10 ng/kg) alone did not affect motor coordmnation The same dose of opiate combined
with dropendol (0 S mg/kg) significantly mhibited motor coordination (p<<0 05) Bar
labelled droperidol represents the effect of 0 S mg/kg droperidol alone *p <0 05 when
comparning the results between the opiate alone and the opiate-droperidol combination

using a two-tailled Student’s z-test

period of 90 sec was taken as the criterion for the successful
completion of the test Animals were subjected to two train-
ing sessions per day, with two trials spaced four hours apart
on each of five consecutive days Ammals which could not
be trained to complete successfully the test by the minth tnal
were not included in the study The tenth trial was preceded
by sahine or drug(s) administration(s) Each group with a
mmimum of six animals per group was tested an equal
number of times in three rod positions. Group-wise data of
the stay on rod in seconds was recorded

The time of stay on the rod for each animal was converted
to percent of the mean time of the saline treated group Prior
to subjecting the data to statistical analysis, individual per-
centages as a measure of motor coordination were converted
to their square roots [10,23] The data were subjected to
ANOVA followed by Student’s ¢-test A p value of <0 05
was constdered as criterion for significance

RESULTS

Dropenidol induced significant dose related inhibition of
motor coordination (p <0 05) The percents motor coordina-
tion 1n dropendol treated groups were 87+6, 57+5, 49+6 and
40+3% of the saline control for groups which received 0 5, 1,
2 5 and 5 mg/kg of dropenidol, respectively The results were
significant for groups which received 1, 2 5 and 5 mg/kg of
dropendol (p<0 05) when compared to the saline treated
controls However, 0 5 mg/kg of dropendol did not signifi-
cantly affect motor coordination The effects of morphine,
fentanyl and sufentanil on motor coordination were deter-
mined 1n groups of six mice per dose The doses of opiates
used were based on their ED;’s 1n two analgesic tests mn our
laboratory [20] Group-wise data of the mean duration of

TABLE 1
DROPERIDOL NARCOTIC INTERACTION IN THE ROTAROD TEST
IN MICE
Stay on Rod in
Dose Seconds—mean + SEM
(ng/kg
Group SC) Control (a) Test (b)
Saline 890+09 77553
Morphine 1000 895+05 652 +67*
2000 850=+30 523 +48*
3000 83738 470 = 50*
Fentanyl 5 790 =39 793 +57
25 755+52 62034
50 758 =61 522+57*
Sufentanil 1 847 +32 767 £ 44
5 763+ 60 623+79
10 78055 313 + 2 0*

(a) Group with single drug treatment (Saline or opiate)

(b) Group with combination of drugs—0 5 mg/kg dropernidol and
the opiate

*Significantly different (p <0 05) when compared with respective
control (a) group

stay on the rod 1n seconds (mean+ SEM) after different doses
of opiates alone and in combinatton with dropenidol (0.5
mg/kg) are shown in Table 1 No significant mhibition of
motor coordination was observed for morphine, fentanyl or
sufentanill when the animals received the opiates alone
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However, when a subthreshold dose of dropendol (0 5
mg/kg) was combined with the opiates, motor incoordination
was observed with morphine, fentanyl and sufentaml (Table
1) The data for the highest dose of opiate alone and 1n com-
bination with dropenidol expressed as percent of saline con-
trol are presented in Fig 1 Groups which received the
opiate and dropendol combination treatment showed signifi-
cant motor incoordmation as compared to the respective
opiate treated groups (p <0 05) Catalepsy was not observed
1n ammals treated with (1) dropenidol alone (2) opiates alone
or (3) the combination of droperidol (0 5 mg/kg) with analge-
sic doses of opiates.

The results indicate that mu receptor agonists in analgesic
doses do not inhibit motor coordination in mice tramed for
the testing procedure. However, the combimation of a sub-
threshold dose of dropenidol with mu-opioid agonists induces
motor incoordination 1n mice in the rotarod test

DISCUSSION

In general, central nervous system depressants reduce
while stimulants enhance the rotarod performance of mice
[15] Behavioral effects of opioids are known to be species
dependent [2]. Opiate induced changes in motor activity of
rats and mice have been often reported using activity cages
[6, 14, 21]. Only recently, the rotarod test has been used to
assess the specific roles of the opiate receptor sub-types in
mediating the sedative effects of opiates [8, 9, 11] In mice
and rats which are not trained prior to testing on the rotarod,
mu as well as kappa agonists have been shown to decrease
latency [8,9] However, it 1s important to emphasize that
morphine induced changes in motor activity cannot be ob-
served in mice which are pre-exposed to the test environ-
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ment [19] In rats trained on an accelerating rotarod, only
kappa (ketocyclazocine) but neither mu (morphmne) nor
sigma (SKF-10,047) agonists affected the rotarod perform-
ance [11] The results of the present study with a rotarod of
fixed rotations and tramed mice indicate that mu agonists mn
the analgesic doses do not inhibit motor coordmation.

Few laboratories have reported the behavioral interaction
of droperidol with opiates In what appears to be a single
report to date, based on a subjective assessment, droperidol
was reported not to augment central nervous system de-
pression induced by fentanyl in mice [24] However, our
results, using an objective assessment of the interaction,
indicate that opiate-droperidol combination affects motor
coordination

Variable motor response to opioids in mice has been ex-
plained as being likely due to (1) optate receptor sub-types,
mu and sigma receptors stimulating while kappa receptors
depressing motor activity (2) distinct dopaminergic mech-
anisms mediating mu, sigma and kappa opiate effects [7,12]
Hence, dropenidol induced blockade of dopaminergic sites
could be considered as the mechanism of the observed inter-
action between droperidol and opiates Droperidol 1s also
known to potentiate the analgesic effect of fentanyl and
sufentanil but not of morphine [20,24] Such qualitative
differences between mu agomsts was not observed m the
present results on motor coordination The dichotomy with
reference to the analgesic versus sedative effects of the mu
agonists has been explained on the basis of involvement of
different receptors [3,9] Accordingly, the disparity 1n the
results on the motor coordination versus analgesic effects
suggests the possibility that the site and/or the mechanisms
mediating the interaction are not the same for analgesic and
sedative effects
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