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Flavone, dextrose and long swim stress exhibited antinociception. Degree of antinociception was grealer wilh long 
swim stress as compared to flavone or dextrose. Combination of these treatments resulted in potentiation of anlinociceptinn. 
Naloxone (opioid antagonist; 5 mg/kg ip) antagonised t1avone or long stress induced antinociception showing orioid medi
ated mechanism, however, failed to reverse the potentiated antinociceptive component recorded in long stressed animals 
which received t1avone and dextrose. Antinociceptive activity of tlavone, dextrose and long swim stress which was docu
mented by acetic acid assay has been contirmed in the present study. Role for opioid system in this action has heen demon
strated. Therefore, formalin test can also be considered as an useful assay procedure for testing llavonoids. However. like 
acetic acid assay this assay procedure also has the limitation that it is unable to detect minor changes in the dqrrce of antino
ciception produced by physiological interventions such as long swim and dextrose. 

Assessment of antinociception in experimental ani
mals is of great concern to the scientists working in 
the field of pain. Despite the availability of many 
procedures the choice is becoming difficult. The no
tion that for testing opioid like analgesics, thermal 
assay procedure may be ideal and for aspirin type an
algesics chemical assay be suitable, is changing. 
Hyashi and Takemori 1 have reported that ED50 of 
morphine is much lower (0.3 mg/kg) in chemical as
say in contrast to thermal assay (10 mg/kg). They 
have advocated this assay procedure as sensitive with 
minimal nociception. Though this procedure is 
widely accepted, debate is on regarding the validity of 
this method especially where chronic pain is to be 
measured. Besides, the choice of assay procedure 
was found to be an important factor in order to obtain 
uniform results. while investigating the mechanisms 
involved in the antinociception elicited by various 
agents2

. Subsequently, antinociception was also at
tained by subjecting animals to various stressful con
ditions such as electric foot shock, restraint, swim-
.. 1-12 R I' h b d mmg In water, etc:. ecent y, It as een e-

scribed that in a same test procedure, an acute as well 
as chronic pain could be effectively measured. This 
test involves injection of formalin in the hind paw of 
the rats 13. This formalin test has been later extended 
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to mice and reported to be a useful tool for evaluating 
mild analgesics '4 . In the recent past , fonnahn test 
method has been employed for studying the antinoci
ceptive response in diabetic animals since a chronic 
pain (similar to clinical situation) assessment is feasi
ble with this method '5-'H • 

Flavonoids have been documented to exhibit anti
inflammatory, antiu Icer and anti noc icepti ve !)roper
ties in acetic acid induced abdominal constriction 

d 1920 RId . . .. I proce ure '. ecent y, a stu y IIlvestlgatlng t le 
possible utility of 7-hydroxy flavone in management 
of painful diabetic neuropathy provided promising 
results as assessed by acetic acid assa/ I

. Since this 
aspect involves changes in blood glucose level and 
chronic pain, a study employing the formalin assay 
procedure with flavonoids was considered worth
while. Therefore, in the present study the antinoci
ceptive action of flavone, a basic nucleus of flavo
noids, was studied using formalin test. The experi
mental protocol was designed in such a way that 
physiological changes in blood glucose (hypo and 
hyperglycemia) were achieved. Effect of such 
changes per se as well as on flavone i,nduced antino
ciception was recorded. Additionally. the poss\bi I ity 
of involvement of opioid system in the hntinocicep
tive response measured by this procedure was also 
investigated. 
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Table I-Anti nociceptive response of flavone. dextrose. long stress alone or in combination and antagonistic etT~cl or naloxone 
[Values are mean ± SE] 

Treatments 

Vehicle 
Flavone 
Dextrose 
Long stress(3 min swim) 
Flavone + Dextrose 
Flavone + Long stress 
Dextrose + Long stress 
Flavone + Dextrose + Long stress 
Flavone + Naloxone 
Naloxone + Long stress 
Flavone + Naloxone + Long stress 
Flavone + Dextrose + Naloxone 
Flavone + Dextrose + Naloxone +Long stress 

'p < 0.001 when compared with vehicle treatment value 

n 

12 
6 
6 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Licking I biting response in second~ 

Acute phase Chronic phase 
(0-10 min) '" (1()-30min ) 

49 .3 ± 3.3 ~O.I ± 9.3 
19.3 ± 3.7" ~. 7 ± 2.4" 
18.7 ± 3.0" 17.3±I.X" 
3.1 + 2.0" 0" 
9.7 ± 1.4" 1.0 ± 0.7" 

0 0 
0.7 ± 0.4 0 

0 () 

66.7 + 3.0f I ± 0.61 

17.7 ;2.6h 0 
0 0 

15.8 ± 2.li () 

1.0 ± 0.7 0 

hp < 0.05 and cp < 0.01 when compared with fl avone treatment value 
fp < 0.02 and gp < 0.001 when compared with flavone treatment value 
hp < 0.01 when compared with long stress treatment value 
ip < 0.05 when compared with flavone + dextrose treatment value 

Swiss male albino mice (20-25 g) were used for 
this study. They were housed at room temperature 
(28°-30°(:) in the animal house, with 12 hr light and 
dark cycle with free access to water and food (chow 
obtained from Gold Moghur, Bangalore) . Each group 
consisted of 6 animals. All the experiments were car
ried out between 1000 and 1200 hrs to avoid varia
tion . 

Formalin test described earlier22 was followed . 
Each mouse was placed in a observation chamber 5 . 
min before the injection of diluted formalin to allow 
acclimatisation to the new environment. Ten ~I of 
formaldehyde (I %) in saline was administered into 
the left hind paw. Each animal was then returned to 
the observation chamber and nociceptive response 
was recorded for a period of 30 min. Summation of 
time (sec) spent in licking and biting of formalin in
jected paw during each 5 min block was measured as 
an indicator of pain response. Duration of responses 
in first 10 min and that from 10 to 30 min represent 
acute and chronic phase respectively . 

Flavone-Flavone, synthesized according to 
Baker23

, was gifted by M/s . Herborganics, Chennai 
and characterised by recording melting point and by 
chromatographic procedures using the authentic sam
pl~. F!avone (50 mg/kg) suspended in carboxymethyl 
cellulose (I %) was injected sc, 60 min prior to for-

malin injection . This dose was found to be an effec
tive dose in acetic acid induced abdominal constri c
tion model. 

Swim stress-Animals were allowed to swim indi
vidually in a polypropylene container (51 X 38 x 30 
cm) filled with water upto IS cm hei ght at room tem
perature (28°-30°C) for 3 min (long stress)24. wiped 
with a dry towel and injected formalin in the left hind 
paw. 

Dextrose-Dextrose (50 mg/animal) was injected 
ip, IS min prior to formalin injection. The dose of 
dextrose was selected based on pilot studies. 

Role of opioid system-Naloxone (5 mg/kg, ip ), an 
opioid antagonist, was employed to investigate the 
role of opioid system in antinociceptive response of 
flavone as assessed by formalin test. Naloxone was 
administered either 50 min after flavone administra
tion or 10 min prior to swim stress. 

The data was analysed statistically by ANOYA 
followed by Dunnet's t test. 

The vehicle treated animals spent approximately 50 
sec in the acute phase and 80 sec in the chronic phase 
of formalin induced nociception. Flavone treatment 
significantly reduced the time spent by the animal in 
the acute as well as chronic phase (Table I). Degree 
of reduction was more in chronic phase (89 .1%) as 
compared to acute phase (60.9%). Similarly. admini-
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strati on of dextrose reduced the time spent in licking 
in both acute and chronic phases. In contrast to fla
vone, degree of reduction was almost comparable. 
Long stress (swimming in water for 3 min) markedly 
reduced the reaction time in acute phase and com
pletely abolished the biting response in chronic phase. 
From the above results, it is clear that degree of anti
nociception induced by various manoeuvers followed 
in this study can be graded as long stress> flavone> 
dextrose. When dextrose was administered in flavone 
pretreated animals (45 min after flavone) , degree of 
inhibition of responses in both phases were markedly 
enhanced. When flavone pretreated animals were 
subjected to long stress, the licking and biting re
sponse was absent in both acute and chronic phases. 
Similarly, when dextrose pretreated animals were 
subjected to long stress mild biting response was ob
served that too only in acute phase. Finally, when fla
vone and dextrose pretreated animals were allowed to 
swim in water, formalin induced licking and biting 
responses were not observed (Table I). 

Naloxone (5 mg/kg, ip) treatment in flavone pre
treated animals antagonised the inhibitory response of 
flavone on the time spent in formalin induced licking 
and biting response. In fact, the animal spent more 
time in licking as compared to vehicle pretreated 
animals. In contrast, the time spent in chronic phase 
was further reduced indicating an enhanced antinoci
ceptive response (Table I). 

Naloxone pretreatment attenuated the antinocicep
tive response elicited by the animal in acute phase, 
but failed to modify the long stress induced responses 
during chronic phase (Table I) . 

Treatment with naloxone in animals which re
ceived flavone and dextrose partially enhanced the 
time spent in early phase when compared with fla
vone and dextrose treated animals in acute phase 
without altering chronic phase response. In contrast, 
when the animals that received flavone, dextrose and 
naloxone were subjected to long stress no significant 
change in the time spent in licking/biting response 
either with acute or chronic phase was recorded as 
compared with those recorded in animals which did 
not receive naloxone (Table I). 

In conformity with earlier report on antinociceptive 
activity of flavone tested by acetic acid induced ab
dominal constriction assay procedure25

, in the present 
study, flavone showed significant anti nociceptive re
sponse in the acute phase (60.9%) and a marked re
sponse (89.] %) in the chronic phase. Acute phase of 

the flavone action was reversed by naloxone treat
ment indicating that the action was mediated through 
opioid mechanism. Failure by naloxone to antagonize 
the chronic phase, rather an enhancement, suggest 
that opioid pathways may not be in vo lved in this 
chronic phase which possibly represents inflamma
tory component 13

. 

It has been documented that exogenous admini
stration of dextrose (hyperglycemic state) el icit anti-

. . b h d '(,"7 nocIceptIve response y ot er assay proce ures-- . 
The present findings in formalin test is in agreement 
with the above data. However, in contrast to fl avone, 
not much difference in degree of antinociception was 
observed between acute and chronic phases. Simi
larly, in agreement with earlier findings2-l long swim 
stress (hypoglycemic state) produced almost 100% 
antinociception in both the phases. While the acute 
phase of antinociception of dextrose was attenuated 
by naloxone, the chronic phase remained unalte red . 
This observation confirms that the acute phase of an
tinociceptive response in formalin test utilises opioid 
pathways, whereas the chronic phase does not . 

Enhanced antinociceptive response recorded in 
flavone and dextrose, flavone and long stress, dex
trose and long stress and in the animals which re
ceived all the three treatments suggested that flavone , 
dextrose and long stress possibl y utilized a similar 
mechanism to produce antinociceptive response. 
Failure by naloxone to antagonise the potentiated an
tinociceptive response recorded in animals which 
were subjected to either flavone and long stress or a 
combination of flavone, dextrose and long stress indi
cated that potentiation was independent of opioid 
pathways. However, a partial antagonism of potenti
ated acute phase of antinociception elicited by fla
vone and dextrose confirmed a role for opioid path
ways in acute phase, possibly the long stress induced 
antinociception when combined with other two treat
ments was more profound such that this assay proce
dure is not sensitive enough to record the reversal by 
naloxone. It has been established that the long stress 
induced antinociception represents the opioid compo
nent and is very effective24

. 

To conclude, the present study confirmed the anti
nociceptive effect of flavone. Involvement of opioid 
mechanism in combination of flavone with dextrose 
and long swim stress was evident especially in acute 
phase of formalin induced nociception . However, 
chronic phase of antinociception induced by these 
paradigms was not modified by naloxone thusindi-
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cating that mechanisms other than opioid pathways 
may be operative during this phase. It has been re
ported that chronic phase of formalin nociception 
may result from an inflammatory response J3

• Aboli
tion of nociceptive response observed during chronic 
phase of formalin induc~d nociception may be due to 
an anti-inflammatory effect of flavone. 

The authors gratefully acknowledge the gratis sam
ple of flavone supplied by Dr V Krishnamurthy, Her
borganics, Madras. 
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