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The acquisition of associative tolerance to the analgesic effects of morphine as assessed on the hot
plate test was investigated in two experiments. Associative contingencies were manipulated by giving 
rats eight moderately high morphine doses (20 mg/kg) either paired or unpaired with a distinctive con
text at a 96-h interdose interval. Tolerance was evaluated as shifts in dose-response curves of mor
phine-experienced relative to morphine-naive animals tested in the distinctive context. Experiment 1, 
in which independent groups of animals were tested with hot-plate temperatures of 50°C (N = 302) and 
54°C eN = 175), produced no evidence of context-specific tolerance to morphine. Experiment 2 eN = 
200) evaluated the effect of contextual contingencies of drug delivery on the development of morphine 
tolerance in animals tested on either the hot-plate or the tailflick test. As found in Experiment 1, animals 
tested on the hot plate showed no context-specific tolerance, whereas animals tested on the tailflick 
displayed pronounced associative-tolerance effects. The data suggest that the hot plate, as opposed to 
other tests of analgesia, does not provide a sensitive measure of associative morphine tolerance. 

There is considerable evidence that many examples of 
drug tolerance represent the operation of classical con
ditioning (see review by Young & Goudie, 1995). Most 
of the support for this assertion comes from investigations 
of tolerance to the analgesic effects of morphine. In these 
studies, animals receiving morphine explicitly paired 
with a distinctive test context have been more tolerant to 
morphine'S analgesic effects than animals receiving the 
same drug exposure regimen in an environment other than 
the distinctive context (e.g., Cepeda-Benito & Tiffany, 
1992, 1995, in press; Dafters & Odber, 1989; Dafters, Od
ber, & Miller, 1988; Krank, Hinson, & Siegel, 1981; Sie
gel, 1975, 1977; Tiffany & Baker, 1981; Tiffany, Drobes, 
& Cepeda-Benito, 1992; Tiffany & Maude-Griffin, 1988; 
Tiffany, Maude-Griffin, & Drobes, 1991). The condition
ing explanation for these findings is that the distinctive 
context has become a conditioned stimulus (CS) that elic
its associative tolerance effects (Baker & Tiffany, 1985; 
Poulos & Cappell, 1991; Siegel, 1975). 

The early demonstrations of context-specific tolerance 
to the analgesic effects of morphine were conducted with 
the hot plate (e.g., Adams, Yeh, Woods, & Mitchell, 1969), 
and much of the initial research purporting to show as-
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sociative morphine tolerance was done with this test (e.g., 
Siegel, 1975, 1976, 1977). The hot-plate test, which mea
sures the latency of a rat to lick a paw or jump when placed 
on a hot surface, provides a sensitive, dose-dependent as
sessment of morphine's analgesic effects (J6hannesson & 
Woods, 1964). With few exceptions (e.g., Krank, 1987; 
Siegel, Hinson, & Krank, 1978), most associative tolerance 
research with the hot plate has allowed animals to prac
tice the test response each time that morphine is admin
istered in the presence of distinctive cues (e.g., Dafters & 
Odber, 1989; Dafters et aI., 1988; Siegel, 1975, 1976, 
1977). A consideration of the conditioning procedures 
used in many of these hot-plate studies has led to sugges
tions that context-specific tolerance is not due to classi
cal conditioning but may have been acquired through in
strumental contingencies (Hayes & Mayer, 1978) or may 
reflect some stress phenomenon that mimics tolerance 
acquisition (e.g., Bardo & Hughes, 1979; Rochford & 
Stewart, 1987; Westbrook & Greeley, 1992). For exam
ple, animals permitted to practice a task while drugged 
can develop more tolerance to the disruptive effects of 
that drug on perfonnance than can animals given as much 
drug but no opportunity for drugged practice (see re
views by Goudie & Demellweek, 1986; Tiffany & Baker, 
1986; Wolgin, 1989; Young & Goudie, 1995). It has been 
proposed that this effect of practice during intoxication 
represents the operation of instrumental conditioning re
sulting in the learning of specific compensations for drug
induced disruptions in performance (see, e.g., Chen, 
1968; Schuster, Dockens, & Woods, 1966; Wolgin, 1989). 
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The few studies that have not allowed practice on the 
hot plate over the course of conditioning did not expose 
animals to a nonfunctional hot plate at each conditioning 
session (e.g., Siegel et ai., 1978; Siegel, Hinson, & Krank, 
1981) or did not include control groups receiving com
parable exposure to the test environment prior to assess
ment of tolerance (Siegel, 1975; Experiment 1A). Con
sequently, the results of these studies may have been 
confounded by novelty or stress-induced analgesia (Bardo 
& Hughes, 1979; Rochford & Stewart, 1987; Sherman, 
1979). This hypothesis was supported in an investigation 
by Westbrook and Greeley (1992), in which rats that were 
habituated to an unheated plate over the course of con
ditioning developed tolerance to morphine analgesia but 
displayed no evidence of context-specific tolerance. Sev
eral features of that research, however, precluded the di
rect evaluation of conditioned-tolerance effects. Tolerance 
was assayed with a single-test dose, and the detection of 
context-specific tolerance might have been obscured by 
floor effects. Moreover, the conditioning procedures may 
have allowed animals to use handling and injection cues 
to predict morphine delivery. Such cues could have over
shadowed the associative contribution of contextual stim
uli in the control of learned tolerance effects (Cepeda
Benito & Tiffany, 1995; Dafters & Bach, 1985). 

Research done with tests of analgesia other than the hot 
plate has provided examples of classically conditioned 
tolerance not contaminated by intoxicated practice or 
stress effects. For example, we have conducted numerous 
investigations of associative tolerance to the analgesic 
effects of morphine using the tailflick device, which mea
sures the latency for a rat to withdraw its tail from a ra
diant heat source (Cepeda-Benito & Tiffany, 1992, 1995, 
in press; Tiffany et ai., 1992; Tiffany & Maude-Griffin, 
1988; Tiffany et ai., 1991). In these studies, animals were 
exposed to a nonfunctional tailflick device over the course 
of conditioning and were not assessed until the tolerance 
test session. These procedures eliminate the opportunity 
for practice during intoxication and minimize novelty ef
fects on the tolerance test. Further, tolerance in these in
vestigations was evaluated as shifts in dose-response 
curves to the right. Dose-response curve methodology 
provides a sensitive index of tolerance development that 
corresponds to the pharmacological definition of drug 
tolerance (Kalant, LeBlanc, & Gibbons, 1971) and is not 
subject to the limitations imposed by the use of a single 
test dose. The results of these studies show consistently 
that tolerance to the analgesic effects of morphine, as mea
sured by rightward shifts in dose-response curves, can 
readily come under the associative control of drug
paired contexts. 

EXPERIMENT 1 

The present experiments were designed to determine 
whether procedures producing clear demonstrations of 
associative-tolerance effects on the tailflick test (e.g., 
Cepeda-Benito & Tiffany, 1992; Tiffany et aI., 1991) 
would yield similar evidence of classically conditioned 

tolerance on the hot plate. Rats were administered a se
ries of moderately high morphine doses either paired or 
unpaired with a distinctive environmental context. A con
trol group was given saline injections and a comparable 
amount of distinctive-context exposure over the course 
of conditioning. During each distinctive-context session, 
the animals were exposed to a nonfunctional hot plate. At 
the completion of conditioning, the animals were tested 
on the hot plate in the distinctive context. Dose-response 
curve methodology was used to evaluate the development 
of tolerance to the analgesic effects of morphine. Asso
ciative tolerance on the hot plate test should be manifest 
as a context-specific tolerance effect, with animals that 
had received morphine paired with the distinctive con
text displaying a greater rightward shift in their dose-re
sponse curve than that for animals that had received mor
phine unpaired with the distinctive context. Experiment 1 
consisted of two independent attempts at obtaining con
text-specific morphine tolerance using a 50°C hot plate 
to test for morphine effects. Analyses revealed the same 
pattern of results regardless of whether the two studies 
were analyzed individually or combined into a single 
data set. This report will present the analyses from the 
combined data set. 

Method 
Subjects. The subjects were 302 experimentally naive, male 

Holtzman rats, approximately 100 days old on their tolerance test 
session. The rats were housed individually in wire mesh cages lo
cated in a colony room (on a 12: 12-h lightdark schedule with lights 
on at 0600 h) and maintained with continuous access to food and 
water in their home cages. 

Drugs. The dose of morphine sulfate (expressed as the salt) used 
during the tolerance development phase was 20 mg/kg. Tolerance 
test doses were 2.5, 5, 7.5, 10, 15, and 20 mg/kg of morphine sul
fate. The morphine was dissolved in saline with the overall salinity 
adjusted so that each dose was isotonic with physiological saline. 
Solutions were injected intraperitoneally in a volume of 1.25 ml/kg. 

Hot plate assessment. The hot plate (IITC, Model 39) consisted 
of a metal surface, thermostatically controlled to a constant tem
perature of 50°C (e.g., Bardo & Hughes, 1978; Walter & Riccio, 
1983). Pilot work indicated that, at this temperature, the hot-plate 
testwlils more sensitive to small dose increments than at higher tem
peratures (see also O'Callaghan & Holtzman, 1975; Walter & Ric
cio, 1983). The rats were confined to the hot plate's surface by a clear
lidded chamber (30 X 30 X 30 cm). Two observers timed each rat's 
latency to lick a hind paw or jump (see Krank, 1987). Animals that 
neither jumped nor licked a paw after 60 sec were removed from the 
apparatus to prevent tissue damage. 

Habituation. Prior to the start of conditioning, rats were weighed 
once daily for 3 days, then weighed twice daily for 3 days, and, fi
nally, weighed and injected with saline twice daily for 8 days. The 
injections took place at 0900 and 1600 h. 

Tolerance development phase. During this phase, each rat was 
given eight injections paired with a distinctive context and eight in
jections in its home cage environment. The interval between con
text exposures was 96 h, and home cage injections were adminis
tered 48 h after each distinctive context exposure. The distinctive 
context consisted of a dimly lit room with white noise (75 dB) played 
continuously over a loud speaker. The room was scented with pine 
air fresheners. The subjects were placed in in plastic boxes (35 X 
31 X 16 cm) containing wood shavings and covered with wire mesh 
tops. The hot-plate device was also located in this room. The ani
mals were carried from their home cage to the room serving as the 
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distinctive context, injected with morphine or saline, and put in a 
plastic holding box. Each animal was placed on the unheated sur
face of the hot plate for 60 sec at 30 and 60 min after its injection. 
The animal was returned to its home cage after the 60-min mock 
hot-plate exposure. For the home cage injections, each rat was 
weighed and then injected with either morphine or saline. All home 
cage and distinctive-context procedures took place between 0730 
and 1300 h. 

The animals were divided randomly into three conditioning groups. 
In the DC group (n = 109), each animal received morphine in the 
distinctive context during each conditioning session. Home cage in
jections consisted of saline for this group. The animals in the HC 
group (n = 106) received saline injections paired with the distinc
tive context. The home cage injections for this group consisted of 
morphine. The saline control (SC) animals (n = 87) were given 
saline injections in both environments. 

Test session. The test session occurred in the distinctive context 
96 h after the last distinctive-context exposure. The only difference 
between the two studies of Experiment I was in the selection of test 
doses for the development of dose-response curves. Whereas in 
one study the test doses were 2.5, 5, 10, 15, and 20 mg/kg, in the 
other they were 2.5, 5, 7.5, and 10 mglkg. In each study, each group 
was divided into four subgroups (n = 10-16), with each subgroup 
receiving a different test dose of morphine. After the studies were 
combined, the number of subjects per dose within each of the three 
treatment groups ranged from 10 to 16 rats for doses 7.5, 15, and 
20 mg/kg, and from 23 to 28 rats for doses 2.5,5, and 10 mglkg. All 
animals received analgesia assessments, which were conducted in 
lieu of mock hot-plate trials, at 30 and 60 min after the injection. 

Data analyses. Multiple regression analyses (Cohen & Cohen, 
1975) were performed on the 30-min data to compare the dose
response curves of particular groups and group combinations using 
regression procedures described in Tiffany et al. (1991). The data 
from the 60-min assessments, which revealed essentially the same 
pattern of results obtained with the 30-min data, will not be re
ported here. 

Results and Discussion 
Results from animals tested on a 50°C hot plate (Fig

ure 1) demonstrated the systematic pairing of the distinc
tive test context with drug delivery during conditioning 
did not produce context-specific tolerance effects. That 
is, the dose-response curve of DC animals was not signif
icantly shifted to the right of HC animals (F < 1). How
ever, both DC and HC animals produced dose- response 
curves shifted to the right ofSC rats [SR2 = .03, F(I,193) = 
9.41,p<.001,andsR2 = .02,F(l,190) = 6.30,p<.005, 
respectively]. The majority of studies purporting to dem
onstrate associative tolerance effects on the hot plate have 
used test temperatures higher than the 50°C used in the 
present experiment (e.g., Krank, 1987; Siegel, 1975, 1976, 
1977; Siegel et ai., 1978). Therefore, this experiment was 
replicated by using a 54°C hot-plate assessment to deter
mine whether the failure to obtain context-specific toler
ance on the hot plate was a function of the testing tem
perature. This study (N = 175) produced no evidence of 
context-specific morphine tolerance. 

The absence of a context-specific tolerance effect in 
these experiments was unexpected, because we used the 
same experimental procedures that so consistently pro
duce strong associative tolerance with the tail flick test 
(e.g., Carter & Tiffany, 1996; Cepeda-Benito & Tiffany, 
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Figure 1. Mean hot-plate latency on the test session for each 
test dose as a function of morphine dose, depicted on a log scale, 
for each of the treatment groups. The straight lines for each 
group represent the best fitting line calculated with hot-plate la
tency regressed on log dose of morphine. These data are from the 
hot-plate test conducted 30 min after morphine administration. 
DC, morphine paired with the distinctive context; HC, morphine 
unpaired with the distinctive context; SC, saline controls. 

1992, 1995, in press; Cox &Tiffany, in press; Tiffany et ai., 
1992; Tiffany & Maude-Griffin, 1988; Tiffany et ai., 
1991). This discrepancy in results across these two meth
ods of testing can be accommodated by either of two ex
planations. First, to the extent that homeostatic pertur
bations are critical to the development of drug tolerance 
(Poulos & Cappell, 1991), the behavioral consequences 
of exposure to a nonfunctional hot plate might not be as 
homeostatically disruptive as exposure to a nonfunctional 
tail flick. In particular, mock tailflick exposures entail 
multiple episodes of animals' being held on the tailflick 
device. In contrast, during mock hot-plate exposures, an
imals are confined in a chamber but are not restrained. 
Consequently, the hot-plate procedures might not be par
ticularly supportive of tolerance development. Second, 
animals in the present experiments might have developed 
associative tolerance, but this effect was not manifested 
on the hot-plate test. 

EXPERIMENT 2 

This experiment was designed to test whether expos
ing animals to a nonfunctional tailflick during distinc
tive-context exposures would facilitate the expression of 
contextual morphine tolerance on the hot-plate test. Rats 
were treated as in Experiment 1, but with two excep
tions: (1) they were exposed to a nonfunctional tailflick 
apparatus immediately following each exposure to the 
unheated hot plate; and (2) during the test session, sepa
rate groups were tested on either a hot plate or a tailflick 
apparatus. If context-specific tolerance arises as a func
tion of the homeostatic disturbance induced by the mock 
tailflick procedures, exposure to these procedures should 
yield evidence of associative tolerance on both the hot
plate and tailflick tests. Alternatively, evidence of context-
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specific tolerance on the tailflick but not the hot-plate 
test would suggest that associative tolerance to the anal
gesic effects of morphine is somewhat test specific. 

Method 
Subjects. The subjects, 200 experimentally naive male Holtz

man rats, were maintained as described in Experiment I. 
Analgesia assessment. Analgesia was assessed by the tailflick 

and the hot-plate methods. The tailflick measured the latency for the 
rat to remove its tail from the radiant heat generated by a prefocused 
125-W projector bulb (see, e.g., Cepeda-Benito & Tiffany, 1992). 
During a tailflick test, the experimenter held the rat on a flat sur
face, and the rat's tail was placed in a grooved acrylic plate under the 
heat source. Each assessment consisted of the average of three consec
utive trials. The intensity of the heat source was adjusted such that 
nondrugged animals flicked at approximately 3.5 sec, and a 15-sec 
limit was used for each trial. The hot-plate procedures were identi
cal to those employed in Experiment 1. 

Habituation and tolerance development. The habituation and 
tolerance development procedures were identical to those used in 
Experiment I, except for an addition of mock tail flick procedures dur
ing each distinctive-context session. Immediately after each mock 
hot-plate exposure, each rat was given mock tailflick trials, with the 
radiant heat source activated but not directed on the rat's tail. 

Test session. After tolerance development, DC (n = 68), HC 
(n = 66), and SC (n = 66) rats were divided randomly into hot
plate and tailflick test conditions. The test session occurred in the 
distinctive context 96 h after the last distinctive-context exposure. 
In order to construct dose-response curves, each group was divided 
into four subgroups (n = 8-9), with each subgroup receiving a dif
ferent test dose of morphine (range = 2-32 mg/kg). Hot-plate an
imals received hot-plate analgesia assessments, which were con
ducted in lieu of mock hot-plate trials at 30 and 60 min after the 
injection. After each hot-plate assessment, each rat was given mock 
tailflick trials as during the tolerance development phase. Tailflick 
animals received tailflick analgesia assessments, which were con
ducted in lieu of mock tailflick trials at 31 and 61 min after the injec
tion. Prior to each tailflick assessment, each rat received a 60-sec 
exposure to an unheated plate as during the tolerance development 
phase. 

Results and Discussion 
Hot plate. Animals tested on the hot plate (Figure 2A) 

provided no evidence that the systematic pairing of the 
distinctive test context with drug delivery during condi
tioning produced context-specific tolerance effects. That 
is, the dose-response curves of DC and HC animals did 
not differ significantly (F < 1). However, both DC and 
HC animals produced dose-response curves that were 
shifted to the right of SC rats [SR2 = .13, F(1,62) = 
26.46,p < .001, and sR2 = .10, F(l,62) = 22.01,p < .001, 
respectively]. These results suggest that exposure of an
imals to the mock tailflick procedures during condition
ing did not promote the development of context-specific 
tolerance on the hot-plate test. 

Tailflick. Animals tested on the tailflick (Figure 2B) 
demonstrated the pairing ofthe distinctive test context with 
morphine administration during conditioning produced 
strong context-specific tolerance; the dose-response curve 
of DC animals was shifted significantly to the right ofHC 
animals [SR2 = .13, F(l,63) = 21.04,p < .001]. In turn, 
HC animals produced dose-response curves shifted sig
nificantly to the right of SC rats [SR2 = .03, F(l,61) = 
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Figure 2. Mean hot-plate latency (A) and tailflick latency (8) 
on the test session for each test dose as a function of morphine 
dose, depicted on a log scale, for each of the treatment groups. 
The straight lines for each group represent the best fitting line 
calculated with latency regressed on log dose of morphine. These 
data are from tests conducted 30 min (hot plate) or 31 min (tail
flick) after morphine administration. DC, morphine paired with 
the distinctive context; HC, morphine unpaired with the distinc
tive context; SC, saline controls. 

7.01,p < .025]. These data show that animals exposed to 
both mock hot-plate and mock tailflick procedures over 
the course of conditioning did acquire associative toler
ance as assayed on the tail flick test. This demonstration 
of associative tolerance replicates the outcome of nu
merous previous investigations from our laboratory using 
the tailflick test for assessment of analgesia (Carter & 
Tiffany, 1996; Cepeda-Benito & Tiffany, 1992, 1995, in 
press; Cox & Tiffany, in press; Tiffany et aI., 1992; Tif
fany & Maude-Griffin, 1988; Tiffany et aI., 1991). 

GENERAL DISCUSSION 

The present research produced no evidence of context
specific tolerance to the analgesic effects of morphine 
assessed on the hot-plate test. The failure to obtain this 
effect occurred despite the evaluation of two hot-plate 
test temperatures, large numbers of subjects, and the use 
of dose-response curve methodology for the assessment 
of tolerance. Moreover, our conditioning procedures 
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clearly supported the development of associative effects, 
because animals tested on the tail flick in Experiment 2 
displayed pronounced context-specific tolerance. 

Observations of associative tolerance to the analgesic 
effects of morphine have not been restricted to the tail
flick test; similar context-specific effects have been ob
tained in research done with the flinch/jump, paw-pressure 
withdrawal, and tailshock vocalization tests of analgesia 
(Tiffany & Baker, 1981; Tiffany & Cepeda-Benito, 1994; 
Tiffany, Petrie, Baker, & Dahl, 1983). In all these studies, 
conditioning procedures were similar to those employed 
in the present research, which minimized the influence of 
instrumental conditioning and stress responses in the pro
duction of context-specific tolerance. These previous find
ings, in combination with the present data, support the 
validity of an associative interpretation of context-specific 
tolerance across a variety of tests of analgesia other than 
the hot plate. 

It is noteworthy that controversies regarding the con
tribution of associative processes to morphine tolerance 
have been derived principally from research done with 
the hot-plate test (e.g., Bardo & Hughes, 1979; Rochford 
& Stewart, 1987; Sherman, 1979; Sherman, Proctor, & 
Strub, 1982; Westbrook & Greeley, 1992). These inves
tigations have demonstrated that some examples of 
context-specific morphine tolerance may represent stress 
effects and not classically conditioned tolerance. Others 
have suggested that some examples of context-specific tol
erance on the hot plate are due to instrumental learning 
as a consequence of repeated practice of the test response 
(Hayes & Mayer, 1978; Tiffany et aI., 1991). Our findings 
are compatible with the possibility that previous exhibi
tions of associative tolerance using the hot-plate test might 
be attributable to the operation of stress responses or in
strumental conditioning. When these confounding factors 
are minimized, as in the present research, the hot-plate 
test does not seem to yield a particularly sensitive assess
ment of associative tolerance effects. 

The data provide few clues as to why the tail flick test 
consistently shows that drug-paired contexts can exert 
strong associative control over tolerance, whereas the hot 
plate does not. Some of the differential sensitivity of these 
two tests to associative tolerance may reside in the neuro
physiological organization of the nociceptive responses 
and/or morphine-induced analgesia generated by each 
test. The hot-plate response is organized primarily at 
supraspinal levels, whereas the tail flick reflex is spinally 
mediated (see, e.g., Jensen & Yaksh, 1986). Moreover, 
morphine analgesia on the tailflick test represents the ac
tivation of pain-inhibitory mechanisms at both spinal 
and supraspinal sites (e.g., Jensen & Yaksh, 1986; Sin
clair, Main, & Lo, 1988). In contrast, morphine analgesia 
on the hot plate appears to arise primarily from supraspinal 
sites of action (Jensen & Yaksh, 1986). Consequently, it 
is possible that morphine tolerance mechanisms supported 
by associative processes may operate at sites involved in 
tail flick but not hot-plate analgesia. 

Morphine-experienced animals displayed some de
gree of tolerance across all the hot-phlte assessments con-

ducted in the present experiments. The extent to which 
this represented an effect arising solely from drug expo
sure (i.e., nonassociative tolerance) cannot be deter
mined from these data. Research with the tailflick test 
suggests that the relatively long interdose interval would 
not be particularly supportive of the development of non
associative tolerance effects (Tiffany et aI., 1992; Tiffany 
et aI., 1991). Nevertheless, the hot-plate test might detect 
forms of non associative tolerance not evident on the tail
flick test (Sribanditmongkol, Sheu, & Tejwani, 1994). 

Alternatively, tolerance on the hot-plate test may have 
represented an associative effect controlled, not by the 
distinctive context, but by handling and injection cues 
that accompanied drug delivery. We have applied this ex
planation to HC tolerance effects obtained on the tail
flick in studies in which long interdose intervals were used 
for conditioning (Cepeda-Benito & Tiffany, 1992; Tif
fany et aI., 1991). For example, the tolerance displayed 
by HC animals tested on the tailflick in Experiment 2 
likely represents such a phenomenon (Cepeda-Benito & 
Tiffany, 1995). That is, despite extensive habituation of 
animals to the injection ritual prior to conditioning and 
the incorporation of numerous saline injections over the 
course of conditioning, injection cues may support a mod
est degree of associative tolerance in HC animals tested 
on the tailflick. Similarly, it might be argued that all of 
the tolerance observed on the hot plate was controlled 
associatively by injection cues. However, this hypothesis 
appears, a priori, to be questionable, since there is no em
pirical or theoretical basis for supposing that the hot plate 
might reveal associative effects supported by incidental 
cues such as the injection ritual and yet be insensitive to 
associative tolerance controlled by the distinctive context. 
Research examining tolerance retention (Tiffany et aI., 
1992) and the impact of extinction procedures on toler
ance (Cepeda-Benito & Tiffany, 1995) could be used to 
evaluate the associative or nonassociative nature of this 
hot-plate tolerance. 
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