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Abstract

The intake of saccharin solutions for relatively long periods of timey words

causes analgesia in rats, as measured in the hot-plate test, an experimetinociception

tal procedure involving supraspinal components. In order to investigafaicrose intake

the effects of sweet substance intake on pain modulation using T&il-flick test
different model, male albino Wistar rats weighing 180-200 g receivegndogenous opioids
either tap water or sucrose solutions (250 g/l) for 1 day or 14 days as fhBts

only source of liquid. Each rat consumed an average of 15.6 g sucrés%?loxone

day. Their tail withdrawal latencies in the tail-flick test (probably a =~~~ "~~~ T
spinal reflex) were measured immediately before and after this treat-
ment. An analgesia index was calculated from the withdrawal latencies
before and after treatment. The indexes (mean £ SEM, N = 12) for the
groups receiving tap water for 1 day or 14 days, and sucrose solution for
1 day or 14 days were 0.09 + 0.04, 0.10 + 0.05, 0.15+ 0.08 and 0.49 +
0.07, respectively. One-way ANOVA indicated a significant difference
(Fs, 47y = 9.521, P<0.001) and the Tukey multiple comparison test
(P<0.05) showed that the analgesia index of the 14-day sucrose-treated
animals differed from all other groups. Naloxone-treated rats (N = 7)
receiving sucrose exhibited an analgesia index of 0.20 + 0.10 while rats
receiving only sucrose (N = 7) had an index of 0.68 + 0.11 (t = 0.254,
10 degrees of freedom, P<0.03). This result indicates that the analgesic
effect of sucrose depends on the time during which the solution is
consumed and extends the analgesic effects of sweet substance intake,
such as saccharin, to a model other than the hot-plate test, with similar
results. Endogenous opioids may be involved in the central regulation
of the sweet substance-produced analgesia.

Antinociception is properly defined as athat supraspinal brain sites could control
reduction in the response of sensory systenascending sensory pathways, and Carpenter
to noxious stimuli. Pain sensation and thoset al. (3) demonstrated descending control of
aspects of the behavioral responses to pagensory input to ascending pathways.
that depend upon neural processing in the There is evidence that the consumption
brain require nociceptive signals to be transef sweet palatable solutions produces anal-
mitted through ascending pathways from thgesia in animals. It has been reported that
spinal cord and the trigeminal nuclei in therats drinking saccharin for relatively long
brain stem and thalamus (1). Hagbarth anperiods of time show an increase in the
Kerr (2) provided the first direct evidencelatency of paw withdrawal in the hot-plate
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test; saccharin consumption also made th&eighing 180-200 g, were housed six to a
rats tolerant to the effects of morphine, sugeage with free access to food and water
gesting the involvement of opioid receptorghroughout the experiment.
(4,5). Tolerance to morphine analgesia has Each animal was placed in an acrylic
been also observed in diabetes mellitus (6,Tybe and its tail laid across a nichrome wire
and mice with diabetes are selectively hyperoil which was then heated by the passage of
responsive to deltaopioid receptor-medi- an electric current. The current raised the
ated antinociception (8). In addition, Blasgsemperature of the coil at a rate 6C%s. If
et al. (9) reported that contact with a smalhecessary, small adjustments of the current
amount of sucrose solution on the tongue affere made at the beginning of the experi-
10-day old rat pups rapidly increased thenent in order to obtain three consecutive
latency of paw withdrawal in a hot-plate testbaseline tail-flick latencies (TFL) of 2.5 to

The hot-plate test is an experimental pro3.5 s. If at any time the animal failed to flick
cedure thatinvolves supraspinal componentss tail within 6 s, the tail was removed from
(10). Thus, it would be interesting to investi-the coil to prevent damage to the skin. Three
gate whether sucrose has the same analgesieasures of TFL were taken at 5-min inter-
effects as saccharin and whether these efals. Each TFL measurement was normal-
fects would still be present when an experiized by an index of analgesia (IA) using the
mental model based on a different mechformula:
anism mediating pain is used. In the present
study we investigated the tail-flick response _ (TFLies) - (TFLeonvo)
to noxious heat, which is probably a spinal 6 - (TFLgontro)
reflex (10,11). The use of different models
for measuring pain is important because the The animals were manipulated and placed
analgesic effects of saccharin and sucrose the acrylic tube daily for one week in order
could be due to one or more mechanism$o habituate to the researcher and to the tail-
For example, brief shock restricted to thdlick apparatus. After three days of habitua-
front paws produced analgesia reversed tjon, three TFL measures were taken for
naloxone, as measured by the tail-flick testach rat. In order to assess the effects of
(12), whereas even high doses of naloxorgucrose on the tail-flick latencies, the ani-
failed to reduce the analgesia induced bynals were divided into four groups (N = 12)
shocks applied to the hind paws (13). Thisontinuously receiving either tap water or
indicates that the application of shocks to theucrose solution (250 g/l) for 24 h or 14 days,
front paws activates an opiate system, sincafter which they were submitted to three
low doses of naloxone antagonize this analFFL measures. In two other groups of rats (N
gesia, while shocks applied to the hind paws 7) tail-flick latencies were also recorded
produce an analgesia which is not reverseth min aftelip administration of the opioid
even at high doses of naloxone (13). Sincantagonist naloxone (1 mg/kg) or saline. Each
some neural pathways and some neurotrargraimal consumed an average of 15.62 g of
mitters play an important role in the complexsucrose per day and in the 24-h group inges-
modulation of pain transmission, the investition included the overnight period (when
gation of these modulatory mechanisms magodents are more active). All tests were per-
have important implications for pain treat-formed at the beginning of the dark period
ment. (starting at 17:00 h).

Male Wistar rats from the Animal House  Tail-flick latency measurements before
of the Campus of the University of Sdo Pauland after the sucrose treatment were trans-
at Ribeirdo Preto were used. The animaldprmed into an analgesia index. The indexes
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were analyzed by one-way analysis of vari- Figure 1 - Analgesia indexes of
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ance followed, when appropriate, by the
Tukey multiple comparison test. The Stu-
dentt-test was also used for the second
experiment. All tests were run using a statis-
tical software package.

Analysis of variance indicated a signifi-
cant difference (g 47=9.521, P<0.001) and
the Tukey multiple comparison test (P<0.05)
revealed that the analgesia index for the 14- :
day sucrose-treated animals differed from
that for all other groups (Figure 1). This 00- Wi wa o1
indicates that treatment with sucrose for 14
days causes analgesia, an effect that de-
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ol crose solutions (250 g/l) for 1 or
14 days. W, Water; S, sucrose.
Data are reported as mean =+
SEM for 12 rats in each group.
*P<0.05 compared to all other
groups (Tukey test).
S-14

rats receiving tap water or su-

pended on the number of days of sucrose Figure 2 - Analgesia indexes of

0.8 4

intake, since it was not observed when the rats receiving sucrose solutions
. . (250 g/l) for 14 days and ipinjec-
rats received sucrose for just one day. The 07 - tions of saline (0.9% NaCl) or
second experiment showed that peripheral naloxone (1 mg/kg). Data are re-
administration of naloxone antagonized the ported as mean + SEM for 7
. . . . rats in each group. *P<0.05
analgesic effect of sucrose ingestion (Figure & 05 - compared to saline-treated rats

2). ‘® O (Student t-test).

The present results indicate that sucrose
*

also provokes analgesic effects when in- 83 1
gested for a relatively long period of time, in
agreement with the finding that saccharin
ingested for four weeks produces analgesia 014
(4,5). The effect observed here, however, 00 |
was produced after 14 days, which is a shorter S14 + S14 +

time. It also extends the results to a different Saline Naloxone
experimental model, which produces pain

mediated mainly at the spinal level. Thisnvolved in analgesia induced by ingestion
suggests that the contact with sweet sul®f saccharin (4,5). However, the effect of
stances may have caused the effect, withoahdogenous opioids may be also correlated
the need for actual intake, since Blass et alith serotonin release from the spinal cord
(9) have also produced analgesia in the hoin diabetic rats (14). Recent studies have
plate test without actual ingestion just byprovided evidence that the pain occurring in
placing a few drops of sucrose solution omliabetic neuropathy can be attenuated by
the tongue of rat pups. It is difficult to ac-indirect activation of central 5-HTand 5-
count for these effects of sweet substancd4T, receptors (15), and that 5-hydroxytryp-
since there are no known connections béaminergic antinociceptive pathways are
tween taste and pain mechanisms. The prelsarely affected by diabetes (16).

ent results also indicate that opioid antago-

nists such as naloxone can antagonize sAcknowledgment

crose-produced analgesia, suggesting that
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