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Intrathecal Midazolam and Fentanyl in the Rat: Evidence for
Different Spinal Antinociceptive Effects
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The effects of intrathecal midazolam and fentanyl on electrical
current threshold for pain were measured using stimulating elec-
trodes in the neck and tail of rats with chronically implanted lumbar
subarachnoid catheters. This involved the measurement of the min-
imum current (50 Hz 2 ms pulses 0-5 mA), which made the rat
squeak when applied alternately to electrodes at each skin site. The
responses measured in milliamperes were expressed as a number
of times control readings. Equieffective doses of both midazolam
and fentanyl produced a significant increase in electrical threshold
for pain in the tail (mean + SEM 3.14 % 0.51 and 2.89 £ 0.35: P
< 0.05; Wilcoxon sum rank test) in the absence of any change in the
neck (mean = SEM 1,28 + 0.13 and 0.96 + 0.12, NS), thus demon-
strating a spinal effect. Fentanyl caused a significant simultaneous
increase in tail flick latency (mean + SEM 67.8 = 20.1%, P < 0.05),
but midazolam did not (mean * SEM 4.22 + 2.76%, NS). Intraperi-
toneal injections of naloxone (0.25 mg/kg) blocked the response to
fentanyl in both tests and did not affect the response to midazolam.
Intraperitoneal flumazenil (5 mg/kg) blocked the midazolam anti-
nociceptive effect but did not affect the response to fentanyl in either
test. Tail withdrawal in response to non-noxious stimulation was
preserved in all animals with spinal analgesia, indicating that my-
elinated afferent and efferent pathways were still functioning.
Righting reflex, coordination, motor power, and alertness were also
preserved in the presence of both drugs. Both drugs caused spinally
mediated antinociceptive effects that were qualitatively different.
(Key words: Analgesics, intrathecal; fentanyl; midazolam. Anesthetic
techniques: spinal. Pain: antinociception.)

HOT PLATE (HP) tests and measurements of tail flick la-
tency (TFL) are established methods of assessing anal-
gesia.!~® Using the HP and TFL tests, Yaksh and Henry*
showed that intrathecal injections of small amounts of
opiates in the intact rat produced powerful effects upon
nociceptive thresholds that could be antagonized with
naloxone.

The demonstration of dermatomal effects is crucial to
the assessment of spinal analgesia. A behavioral test that
distinguishes between spinally and supraspinally mediated
antinociception is needed to evaluate the effects of epi-
dural and intrathecal drugs. The HP test has a number
of end points {e.g., paw licking and jumping) that involve
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a strong supraspinal component.'*® This makes it difficult
to discriminate between the spinal and supraspinal effects
of the analgesic drug. TFL, however, is consistently in-
creased by mu opioid agonists and has a well-defined
quantitative end point. As a result of its sensitivity to the
analgesic effect of the opioids and because early interest
in the study of selective spinal analgesia was largely cen-
tered around the opioids, measurements of TFL became
the mainstay of behavioral nociceptive tests in the rat.
Subsequently, its use was extended to demonstrate the
analgesic effects of other intrathecally and epidurally ad-
ministered drugs. TFL measurement cannot be consid-
ered an ideal test of spinal analgesia because it does not
lend itself to the demonstration of dermatomal effects.
Although Irwin et al.® have shown that tail flick is pre-
served in animals with spinal cord transections, tail flick
latency may be increased by a supraspinal action of a drug
in the intact animal. It is difficult, using intact animals, to
demonstrate convincingly that a spinally administered
drug produces its analgesic effect by an action confined
to the spinal cord.

The electrical current threshold for pain (ECTP) has
been shown to be elevated by intraperitoneal and in-
trathecal opiates when stimuli were applied to dermatomes
corresponding to caudal cord levels."”” This test is repro-
ducible, has a quantitative end point, and would lend itself
to demonstration of segmental analgesia if another more
rostral set of electrodes were used as well. Using ECTP
measurements at lumbar and cervical levels we have dem-
onstrated segmental antinociceptive effects following in-
trathecal injections of the imidazobenzodiazepine, mid-
azolam (Hypnovel,} Roche).?

In this study we determined the equianalgesic intrathe-
cal doses of midazolam and fentanyl (Sublimaze, Janssen)
using ECTP and compared the effects of these on TFL.
ECTP measurements in the neck and tail demonstrated
that analgesia produced by intrathecal injection of both
drugs was solely due to an action on the spinal cord. We
also compared the effect of benzodiazepine and opioid
antagonists on rises of ECTP and TFL produced by
equieffective doses of midazolam and fentanyl.

} Hypnovel is a preparation of midazolam dissolved in 0.9% sodium
chloride balanced to #pH 8.5 with sodium hydroxide and hydrochloric
acid. It contains no benzyl alcohol or other preservatives.
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Materials and Methods

CATHETER IMPLANTATION

Male Wistar rats weighing 150-200 g had intrathecal
catheters implanted via lower lumbar laminectomies per-
formed while anesthetized with halothane. The method
of implantation was similar to that previously described
by Bahar et al.® with some changes: a number of swellings,
1.5 cm apart from each other, were placed at both ends
of the catheter. Only 1.5 cm of catheter was passed
through the dura. The catheter was fixed to the vertebral
bone by means of bone cement, the last swelling on the
catheter being situated in the laminectomy crater and
embedded in the bone cement. The catheter was subcu-
taneously tunnelled to an exit wound at the base of the
neck. The volume of each catheter was measured between
the first swelling on the exteriorized end of the catheter
and the catheter tip prior to intrathecal insertion, using
a Hamilton microsyringe; this allowed accurate injec-
tion of known volumes of drug into the cerebrospmal
fluid (CSF).

Correct catheter placement was confirmed by injection
of 10 ul of 2% lidocaine into the subarachnoid space 10
min after recovery. The catheter was judged to be in-
trathecal if paralysis and dragging of the hind legs oc-
curred within 30 s of this injection. Animals with negative
lidocaine tests and those with obvious neurologic damage
after catheter implantation were excluded from the study.

INTRATHECAL MIDAZOLAM AND FENTANYL TESTS

Four hours after recovery from local and general anes-
thesia the animals were placed in a plexiglass restrainer
(Broome, Harvard Apparatus) and ECTP and TFL were
measured. In addition a nonnociceptive test, the tail with-
drawal test, was used as an indicator of intact afferent and
efferent myelinated pathways. The animals were released
from the restrainer when these tests had demonstrated
that spinally mediated analgesia had been established and
were observed for drowsiness, motor incoordination,
righting reflexes, ability to navigate an incline, and ability
to feed.

ECTP. Pairs of stimulating electrodes were moistened
with electrode jelly and placed on the surface of the tail
and in the skin of the neck, the cathode of each pair being
placed rostral to the anode. The two electrodes were sep-
arated by 1 cm on the neck and 3 cm on the tail. Current
was delivered for 0.5 s to each pair from an electrical
nerve stimulator (Digitimer-DS 10®) delivering rectan-
gular pulses of current (2 ms, 50 Hz, 0-10 mA, 0-100
V). Stimulation of the neck electrodes always followed
10-15 s after stimulation of the tail. The current delivered
was measured on a storage oscilloscope as a voltage drop
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across a 1 k ohm resistor in series with the electrodes.
The current threshold for pain was defined as the mini-
mum current necessary to produce an obvious aversive
movement and/or strong vocalization. Segmental anal-
gesia was defined as an increase in ECTP in the skin of
the tail, with no significant change in the neck threshold.

TFL. This was the time taken for the rat to flick its tail
away from noxious heat provided by a 160-W lamp fo-
cussed on a blackened spot on the tail from a distance of
10 cm.

Tail withdrawal test. A positive response was defined as
reflex tail withdrawal in response to stroking the fine hairs
at the base of the tail. Tail movement was recorded by a
linear displacement transducer and displayed on an os-
cilloscope.

All three measurements were made on animals placed
in a darkened restrainer in a quiet environment. Mea-
surements were made every 10 min for a 30-min control
period and again for 30 min after the intrathecal injection
of test drug.

The results were standardized for each rat in two ways.
First, we calculated an analgesic response or “R” value
by dividing the mean of three current threshold readings
after the intrathecal injection by the mean of three control
readings; this was the method used for plotting the dose~
response curves and the histograms in the figures. Second,
each 10-min reading of ECTP and TFL was divided by
the mean of all three control readings for each animal to
produce time-response curves. Such standardization of
the responses was undertaken to remove “between ani-
mals” variation in the absolute current values, which in-
evitably resulted from differences in electrode placement.
The mean predrug and postdrug TFL values were re-
corded for each animal. In the absence of a response, the
cutoff time was set at 20 s to prevent permanent damage
to the tail. The scores were converted for each rat to
percentage maximum possible effect (%MPE).

(TFL postdrug — TFL predrug) X 100
(TFL cutoff time — TFL predrug)

% MPE =

ANALGESIC DOSE-RESPONSE RELATIONSHIPS FOR
MIDAZOLAM AND FENTANYL

ECTP was measured as above before and after 10 ul
intrathecal injections of fentanyl (nine rats; dose range
0.25-6.85 nmol) or midazolam (six rats; dose range 5.1-
414 nmol). Each rat received a number of different doses
(1-5) on separate occasions at least 4 h apart. R values
for each response were calculated as above and the means
+ SEM of these values were p]otted on a log dose-response
curve.
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F1G. 1. The mean * SEM of the R values obtained followmg arange
of doses of mtrathecal fentanyl (volume 10 pl) are shown. All animals
included in this study showed segmema] effects, i.e., rises in ECTP in
the tail with no significant changes in the neck. The antinociceptive
effect on the tail is a dose-dependent effect that saturates, .., additional
increases in dose do ot produce an additional increase in the anti-
nociceptive response that remained segmental for the doses used in

this study. *P < 0.05, 1P < 0.01, compared with control TP < 0.05
compared with responses following 0.25 nmol.

CQMPARISON OF THE ANALGESIC EFFECTS OF
MIDAZOLAM AND FENTANYL USING ECTP AND TFL

Four animals (group 1) received an intrathecal injection
of 6.85 nmol fentanyl dissolved in 10 ul of normal saline.
Six rats in groups 2 and 3 (consisting of three rats each)
received 138 nmol of intrathecal midazolam dissolved in
10 pl of normal saline. The fentariy] group and the three
animals from group 2 receiving midazolam had all three
tests (ECTP, TFL, and the tail withdrawal test) performed
in rapid succession in that order at each test period,
whereas group 3 had ECTP and TFL measurements al-
ternating at intervals of 5 min, This was done to determine
if any bias was mtroduced by the test protocol. The tail
withdrawal test was performed immediately after TFL
measurement in group 3.

COMPARISON OF THE REVERSAL OF ANALGESIC
EFFECTS OF MIDAZOLAM AND FENTANYL BY A
BENZODIAZEPINE AND AN OPIOID ANTAGONIST

Equianalgesic doses of midazolam (46 nmol) and fen-
tanyl (3.43 nmol) were ‘chosen from the previously cal-
culated analgesic dose—response curves for ECTP. These
doses produced a just maximal spinal analgesic effect, i.c.,
just at the top of the log dose~-response curve. ECTP and
TFL were measured every 10 min for the 30 min before
and after intrathecal injection of agonist. Five animals
recelved fentanyl and five received midazolam as the in-
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trathecal agonist. A control R value was obtained after
intrathecal agonist and intraperitoneal antagonist; either
flumazenil (R015-1788; Anexate, Roche) 5 mg/kg or
naloxone (Narcan, Du Pont) 0.25 mg/kg. These tests
were performed. on 3 successive days, and the order of
testing the antagonists was randomized.

CONFIRMATION OF DRUG PLACEMENT

Catheter position was confirmed at the end of all ex-
periments by an additional mtrathecal m_]ectlon of 10 pl
of 2% lidocaine solution.

EFFECT OF VEHICLE

The effect of vehicle alone was not investigated in these
studies because this had been done previously by members
of our group. 8 These results showed that mtrathecal ve-
hicle had no effect on ECTP.

STATISTICAL METHODS

The measurement of ECTP and TFL were analyzed
for differences between groups by application of the Wil-
coxon sum-rank test to avoid assumptions about the data
distribution. Results were considered significant if P
< 0.05.

Results

Control values of ECTP in the tail varied from 0.1 to
1.0 mA between animals. This was dependent upon elec-
trode positioning, contact area and resistance, and tail
size: All results of ECTP were therefore standardized.

ANALGESIC DOSE-RESPONSES FOR MIDAZOLAM
AND FENTANYL

Midazolam and fentanyl caused dose-related increases
in ECTP in the tail (figs. 1 and 2). Intrathecal doses of
midazolam of 46 nmol and fentanyl of 3.43 nmol pro-
duced maximal analgesia while retaining a segmental an-
algesic effect. In addition, these doses of the two drugs
were equieffective in producing spinally mediated anal-
gesia measured by ECTP, i.e., the R values produced by
midazolam and fentanyl at these doses were not signifi-
cantly different from each other. '

COMPARISON OF EFFECTS OF MIDAZOLAM AND
FENTANYL ON ECTP AND TFL

Both drugs caused similar increases of ECTP in the
tail (fentanyl, fig. 3; mldazo]am, fig. 4) with no change in
the neck. Fentanyl caused an increase in TFL, whereas
midazolam did not. The results shown in figures 3 and 4
are time-response curves for each drug group. There
were no significant differences between groups 2 and 3
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in ECTP or TFL results. The two groups have therefore
been combined in figure 4. The responses in figures 3
and 4 consist of data standardized by dividing each in-
dividual measurement by the mean of the control read-
ings. Both drugs produced an increase in ECTP for the
tail within the first 10 min after intrathecal injection.
However, only fentanyl caused an increase in the TFL,
which followed the same time course as the segmental
analgesia revealed by the ECTP; this was significantly dif-
ferent from the midazolam response (P < 0.05) at each
of the three readings after drug administration.

To make a comparison between drugs, the data have
been further transformed. The responses in the neck and
tail were standardized by dividing the mean of the three
10-min readings after the inthrathecal drug by the mean
of the three control readings. Such calcu]atlons show the
following:

1. Both midazolam and fentanyl caused a significant
increase in ECTP in the tail (mean + SEM, 3.24 + 0.51
and 2.89 + 0.35; P < 0.05). This increase occurred in
the absence of any change in ECTP in the neck for the
two groups (mean *+ SEM, 1.28 +:0.13 and 0.96 + 0.12),
indicating that both drugs caused a spinal segmental block.

2. The magnitude of increase in ECTP in the tail was
similar in both groups, confirming that the dases chosen
from the dose-response curves were equieffective.

3. The %MPE was calculated for each animal and the
results grouped for each drug. There was a significant
increase in TFL after intrathecal fentanyl (mean + SEM,
67.8 + 20.1%; P < 0.05). Intrathecal midazolam did not
produce any significant effect upon TFL (mean + SEM,
4.2 +2.76%).

REVERSAL OF THE ANALGESIC RESPONSE TO
MIDAZOLAM (46 nmol) AND FENTANYL (3.43 nmol)

Flumazenil. Flumazenil (5 mg/kg ip) suppressed the rise
in ECTP after intrathecal midazolam (mean + SEM
= 0.91 =+ 0.18), whereas it did not significantly affect
ECTP (mean + SEM = 52.7 + 13.4%) after intrathecal
fentanyl (figs. 5 and 6).

Naloxone. Naloxone (0.25 mg/kg ip) did not signifi-
cantly affect ECTP (mean + SEM = 1. 92 + 0.18) after
intrathecal midazolam. Naloxone significantly suppressed
the rise in ECTP (mean + SEM = 1.02 + 0.08) and TFL
(mean + SEM = 31.2 £ 5.9) after intrathecal fentanyl
(figs. 5 and 6).

A positive result in the tail withdrawal test was obtained
in all animals with segmental analgesia; these animals re-
mained alert with normal motor coordination and righting
reflexes. Subsequent mtrathecal injection of lidocaine
caused paralysis and draggmg of the hind limbs within
30 s in all animals included in the study.
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FIG. 2. The mean + SEM of the R values obtained following a range
of doses of intrathecal midazolam (volume 10 l) are shown. All animals
included in this study showed segméntal effects, i.e., rises in ECTP in
the tail with no significant changes in the neck. The antinaciceptive
effect on the tail isa dose-dependent effect that saturates, i.e., additional
increases in dose do not produce anadditional increase in the segmental
antinociceptive response. *P < 0.05, ¥P < 0.01, compared with con-
trol. $P < 0.05 compared with responses following 5.1 nmol.

standardized response
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FIG. 8. Time response curves for four rats that received 6.85 nmol
fentanyl intrathecally in-10 u! saline given at the arrow. Each individual
reading of ECTP (mA in neck or tail) and TFL has been standardized
by dividing it by the mean of the three corresponding control readings
for that animal. Data for the four rats have then been grouped for
each 10-min tesnng period. Fentanyl caused segmental analgesia and
coincident rises in both ECTP (tail) and tail flick latency. *P < 0.05,
compared with control. 1P < 0.05 compared with responses following
midazolam (fig. 4). Co
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F1G. 4. Time response curves for six rats that received 138 nmol
midazolam intrathecally in 10 ul given at the arrow, Midazolam caused
segmental analgesia with a rise in ECTP in the tail and not in the neck.
Midazolam did not affect TFL. *P < 0.05 compared with control read-
ings,

Discussion

A number of methods have been used in the past to
determine the relative contribution of spinal and supra-
spinal actions of intrathecal drugs:

1. Equivalent doses of a drug given intrathecally and
subcutaneously have been compared for analgesic effect.'”

tentanyl

31 Il midazolam

ECTP(tail)
Xcontrol

naloxone

no antagonist

flumazenll

o-

F1G. 5. Histogram showing grouped R values for ECTP (tail) in ten
rats. Five rats received fentanyl (3.43 nmol in 10 gl intrathecally) and
five rats received midazolam (46 nmol in 10 ul intrathecally). Responses
to agonist alone and agonist given with each of two antagonists are
shown: naloxone 0.25 mg/kg ip and flumazenil 5.0 mg/kg ip. The
opioid antagonist (naloxone) significantly reduced the response to fen-
tanyl (*P < 0.05) but did not affect the midazolam response. The
benzodiazepine antagonist (lumazenil) only blocked the midazolam
response (*P < 0.05).
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F1c. 6. Histograms showing grouped %MPE for TFL in the same
rats as figure 5. Midazolam did not increase TFL. The fentanyl response
was significantly reduced by naloxone (*P < 0.05) but not by flumazenil.

Intrathecal administration has been shown to be more
effective, but this method does not take into account the
rostral spread of a drug injected intrathecally. Drug
movement through CSF following a spinal injection may
lead to higher concentrations at supraspinal centers than
when the drug is given by other routes. This would lead
to a greater analgesic effect following the spinal admin-
istration of a drug, but it would not necessarily be the
result of an action confined to the spinal cord.

2. Tests using aversive responses to pinching and
squeezing at different points on the body involve tactile
and visual stimuli as well as pain, thus making the cause
of the aversive response difficult to ascertain.’

3. The application of drugs to the spinal cord in ani-
mals with spinal cord transections has been used to dem-
onstrate a spinal antinociceptive effect,’ but it may not
account for all the effects of the spinally administered
drug in the intact animal, -

4. The spectrum of effects of drugs given spinally and
by other routes has been compared, but the placement
of drugs intrathecally does not rule out systemic absorp-
tion.!! The preservation of normal alertness, respiratory
rates, muscle tone and mobility, righting, and placing re-
flexes has often been used as evidence that a drug is acting
spinally, rather than by causing a more general depression
of the CNS.>!! However, these observations are not ob-
jective and have qualitative, weak end points.

Opioids and other drugs acting on the spinal cord do
not abolish all modalities of sensation. It would not be
surprising, therefore, to find that different drugs produce
different results with different nociceptive tests.

Recently, Schmauss and Yaksh'? showed that drugs
acting upon different subpopulations of opiate receptors
had different pharmacologic profiles when studied with
a battery of nociceptive tests using visceral chemical stimuli
and cutaneous thermal stimuli. Although they gave the
drugs intrathecally, they provided no evidence that the
actions of these drugs were confined to the spinal cord.
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Our results show that intrathecal injection of either
midazolam or fentanyl provides analgesia that is clearly
segmental and is therefore spinally mediated. This dem-
onstration of a drug effect confined to the spinal cord is
frequently omitted in studies of this type; we believe it is
an essential prerequisite for comparing the analgesic ef-
ficacies of different spinal drugs. We have shown previ-
ously that analgesia following intrathecal midazolam is
not produced by injection of vehicle (normal saline buf-
fered to pH 3.5) alone.? We observed no effects of either
drug on motor coordination, on the ability to navigate
inclines, or on normal movement and feeding. These ob-
servations confirmed the evidence provided by the pre-
served tail withdrawal reflex; the two drugs had selective
antinociceptive effects. Furthermore, our results indicate
that when fentanyl and midazolam were administered in-
trathecally at doses that were equipotent and produced
maximal spinally mediated analgesia in the ECTP test,
only fentanyl caused an increase in TFL. This confirmed
the results of Yaksh et al.'' who used HP and TFL tests
to demonstrate a rapid and profound antinociceptive ef-
fect of intrathecal fentanyl. Their study used intact ani-
mals, but no direct evidence, such as the demonstration
of segmental effects, was provided for a wholly spinal ac-
tion of the drug.

Benzodiazepines are not normally considered to be an-
algesics. When these drugs are given by any route that
causes high blood levels of drug, it is impossible to dem-
onstrate analgesic effects over and above their effects on
consciousness and anxiety. However, one may confine the
action of midazolam to the spinal cord by giving it in-
trathecally, thus allowing access to receptors that mediate
analgesia, the measurement of which is not confused by
changes in the level of consciousness. As such, this is anal-
ogous to the antihypertensive drug clonidine, which isan
effective analgesic in some conditions when given epi-
durally.'®

Additional evidence for the analgesic effects of spinal
benzodiazepines in the unanesthetized animal arises from
work done by Pieri and Moreau.'*!® In Pieri's first
study,'® no effect upon TFL was shown following epidural
injection of midazolam in rats with spinal transections.
Low dural permeability may have prevented sufficient
drug from crossing to the spinal cord. Also, sole confir-
mation of catheter position and therefore of correct
placement of midazolam was provided by injection of a
large dose of morphine, the effects of which may have
been produced initially by vascular absorption rather than
by spread from the epidural space to the spinal cord. In
the second study, Moreau and Pieri'® injected midazolam
intrathecally and observed potentiation of the effects of
intrathecal morphine on TFL by midazolam but no effect
of midazolam alone. Although these observations are in
accord with our results for TFL with intrathecal mida-
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zolam, Pieri and Moreau'® provided no evidence of der-
matomal effects of either drug; therefore, it is impossible
to be sure that the site of drug interaction was confined
to the spinal cord in their experiments.

When ECTP was used as the nociceptive test, this study
confirmed our previous findings that intrathecal mida-
zolam causes segmental analgesia, an effect that is abol-
ished by the prior intraperitoneal administration of the
benzodiazepine antagonist flumazenil.® Members of our
group have also demonstrated segmental analgesic effects
in humans following intrathecal midazolam; the analgesic
effects were specific for somatic pain, and no effects were
observed on sympathetic tone or reflexes or on muscle
power and coordination.®

We have shown in the present study that a dose of
naloxone (0.25 mg/kg), which suppressed the response
of the fentanyl group to both ECTP and TFL, did not
affect the analgesic response to ECTP produced by mid-
azolam. Conversely, the benzodiazepine antagonist flu-
mazenil (5 mg/kg) suppressed the analgesia produced by
midazolam while leaving the fentanyl response unaffected.
The results from this small series of experiments with the
antagonists indicate that fentanyl and midazolam produce
their spinal antinociceptive effects by binding to different
receptors.

When drugs are assessed for spinal analgesic effects,
the results of a single nociceptive test, such as the TFL,
may be misleading as shown by this study. This notion is
not new; disparity between the resuits from different no-
ciceptive tests has been reported for three classes of
opioids.'? Although the ECTP test is not usually employed
in screening for analgesic efficacy, it has been used to
demonstrate analgesic effects of opiates that are also active
in elevating pain thresholds in other tests, such as the
TFL."” All previous reports have shown that ECTP is
increased by known analgesics. These observations, com-
bined with those indicating that intrathecal midazolam is
analgesic in humans,'® indicate that this is a good general
screening test for spinally administered analgesics. It seems
likely that each nociceptive test may activate a different
pathway or combination of pathways within the spinal
cord. The ECTP test is likely to activate all nociceptive
afferent pathways, whereas the applications of heat, pres-
sure, and chemicals are likely to be more specific. Each
spinal drug may affect one or more of these pathways,
which may account for such disparity between results ob-
tained with different tests and results obtained with dif-
ferent antagonists. The results of this study suggest that
midazolam produces spinally mediated analgesia that is
different in quality from that produced by the mu opioid
agonist fentanyl. The results of a variety of nociceptive
tests and dose-response curves for a variety of antagonists
may shed more light on the analgesic effect of intrathecal
midazolam.
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