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INTRODUCTION 

The Analgesy-Meter is the up to date version of the 

classical paw pressure test which, since 1965, has helped 

to perform a rapid precise screening of analgesic drugs. 

It is a Randall-Selitto Paw Pressure test (Randall and 

Selitto, 1957) which is designed for rapid and precise 

screening of analgesic drugs on the normal and inflamed 

rat paw displaying pressure digitally. It is a device used 

in studying how these analgesics affect the humans and 

mammals, it is a sensitive assay able to show the effect 

for different classes of anti-nociceptive drugs at doses 

comparable to those used for analgesics in humans 

(Dubin & Patapoutian, 2010). 

 

Different techniques have been used to quantify and 

assess the development of neuropathic pain after Spinal 

Cord Injury (SCI) in animal models (Christensen et al., 

1996; Christensen and Hulsebosch, 1997). Some of the 

most commonly used tests, in particular the Von Frey 

filaments (Hogan et al., 2004; Le Bars et al., 2001) and 

the electronic Von Frey aesthesiometer (Liu et al., 2008), 

are designed for the detection of cutaneous mechanical 

hyperalgesia by applying mechanical stimuli to the 

plantar surfaces of the hind paws. Pain is not a normal 

condition and it is actually injurious when chronic. "Pain 

itself may initiate or perpetuate a biological destructive 

cycle", (Woolf, 2010). Over the years the management of 

pain has been a matter of concern with the development 

of new drugs and management settings. With relation to 

analgesics, the intake of these drugs with time the more 

the drugs are been consumed the more the doses are 

needed to relief the same level of pain causing the body 

to be dependent on the drugs (Portenoy, 1994), which 

also induces a degree of hyperalgesia (Christiana and 

Marcel, 2015). 

 

MATERIALS AND METHODS 

Experimental animal 

A total of twenty (20) albino rats of both sexes weighing 

180-220g were be obtained from the animal House unit 

of the Faculty of Basic Health Science University of Port 

Harcourt, Port Harcourt City, Nigeria. The rats were kept 
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ABSTRACT 

The use of the analgesy-meter in the screening of the analgesic potentials of diclofenac-sodium, piroxicam and 

paracetamol in rats was investigated by inducing mechanical pain during the assessment in a standard laboratory. 

Twenty albino Wister rats were placed randomly into four groups of five animals each.  Normal saline was given 

to the control, diclofenac sodium, piroxicam and paracetamol were administered intraperitoneally to the treatment 

groups at relative doses of (0.05ml/100g, 0.1ml/100g, 0.15ml/100g and 0.2 ml/100g of the body weight of rat). 

Pain threshold was analysed using the animal response to pain and stimuli and the rotational movement of these 

animals at the doses where monitored after 0, 30 and 60 mins after administration. The gait pattern was monitored 

using the Rotometer to observe the animal’s free rotational movement after painful stimuli. Statistical analysis was 

performed with ANOVA, while Post Hoc multiple comparison test was used in the comparison of the analgesic 

effects of the control group with the diclofenac treated, piroxicam and paracetamol treated groups with relation to 

mechanical pain. Results obtained were statistically analyzed and showed that the paw withdrawal threshold was 

seen to be significantly different (p<0.05) at low to moderate doses of the treatment groups when compared with 

the control. From the results, it was observed that the intraperitoneal administration of low to moderate doses of 

the selected analgesics such as the diclofenac sodium, piroxicam and paracetamol produced inhibition to pain 

when screened using the analgesy-meter and has shown the usefulness and reliability of the analgesy-meter in the 

screening of the selected analgesic agents. 
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in a clean disinfected wooden cages with saw dust as 

beddings in the animal house, with 12hours light/dark 

cycle and 50-60% humidity at a temperature of about 

30
o
C and were provided with clean feed and water and 

also allowed to acclimatize to the new environment for 

the period of two weeks before the commencement of the 

experiment. 

 

Drugs 

Piroxicam manufactured by Pfizer, Ltd, Diclofenac 

sodium manufactured by Cadila Pharmaceuticals Ltd and 

Paracetamol manufactured by ZDHF pharmaceuticals 

were purchased from a standard Pharmacy and 

administered intraperitoneally.  

 

 

 

 

 

 

 

 

Experimental Design 

A total of twenty (20) albino rats were randomly divided into four groups of five rats per group. 

Experimental Group Number of Rats Treatment 

Group A(control) 5 Saline Treated 

Group B 5 Diclofenac sodium 

Group C 5 Piroxicam 

Group D 5 Paracetamol 

 

Group A (control) was given clean water and feed, 

Group B given Diclofenac Sodium  and be subjected to 

the paw pressure test and the rotational test three (3) 

times using the Analgesy-meter and the Rotometer, 

Group C given Piroxicam and be subjected to the paw 

pressure test and the rotational test three (3) times using 

the Analgesy-meter and the Rotometer respectively, 

Group D given Paracetamol and be subjected to the paw 

pressure test and the rotational test three (3) times using 

the Analgesy-meter and the Rotometer.  

The animals were sacrificed after four (4) weeks of the 

treatment 

 

Assessment of analgesic activity 
For assessing the analgesic activity, two methods were 

used namely  

• The modified Randal-Sellito test (1957)  (paw 

pressure, Analgesy-meter test) 

• The Rotational test (the Rotometer) 

 

Paw pressure Test 

The experiment was carried out on the Wister rats using 

the Analgesy-meter 

 The animals were given prophylaxis appropriately 

(drugs) with their calculated doses accordingly  

 These animals then were placed (one at a time) in 

the Analgesy-Meter and their hands placed flat on 

the board of the flattened plintch 

 With the pedal connected to the machine, a 

depression to the pedal-switch lead to the 

mechanism that exerts force to the mechanical 

(Analgesy-meter) pusher. 

 When the rat struggled, or vocalized the pedal was 

then released and the force at which the animal felt 

pain will be read off from the scale and properly 

recorded 

 

Rotational Test (Modified method of Kehinde et al, 

1984) 

 This test was carried out using the Rotometer device 

 The animals were conveniently tagged with a 

magnet to its base of the tail by using standard 

laboratory tape. 

 Simultaneously, the animals that had undergone the 

paw pressure test were immediately placed (one at a 

time) into the open field of the rotometer device. 

 As the mouse circles within the open field, or rotates 

in place, the magnet (carried by the mouse) also 

rotates and the sensors below the open field pick up 

these rotations 

 The rotometer electronically recorded their number 

over time, discriminating clockwise from anti-

clockwise rotation 

 As Clock wise and anti-clockwise rotations were 

properly distinguished and their results was then 

displayed on the front panel and stored in the 

instrument internal memory. 

 Also, proper records were taken. 

 

Statistical Data Analysis 
Quantitative data on the dose response, paw threshold 

and trials gotten were obtained, recorded and tabulated 

on a broadsheet using Microsoft excels (Microsoft office 

2007). The quantitative data was then analyzed 

statistically using statistical package for social sciences 

software (SPSS version 22). Variables such as low dose, 

moderate dose, high dose, left paws and right paws were 

represented as Mean ± SD and with the ANOVA 

analysis techniques these variables were compared. The 

results were presented in tables and Charts.  Statistical 

significance was set at 95% confidence level (p < 0.05*). 
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RESULTS 

Table 1: Analgesic activity of Diclofenac, Piroxicam and Paracetamol Assessed by the analgesy-meter method in 

rats on low dose. 

Groups Treatment 

Reaction time (seconds) 

0 min 30 mins 60 mins 

Left paw Right paw Left paw Right paw Left paw Right paw 

Group 1 
Control(saline-

treated) 
6.94±1.21 8.02±2.16 6.90±1.42 6.80±0.81 8.66±2.67 6.90±0.93 

Group 2 

Diclofenac 

sodium- treated 

(0.05ml/100g b.w) 

8.56±0.53 8.98±1.09 8.78±1.93 9.38±1.59 8.18±1.18 10.56±1.76 

Group 3 

Piroxicam-

treated 

(0.05ml/100g b.w) 

9.04±1.09 13.3±2.22 9.58±2.02 11.70±3.63 11.14±2.60 7.66±1.78 

Group 4 

Paracetamol- 

treated 

(0.05ml/100g b.w) 

12.34±2.10* 11.38±3.51 9.84±2.12 12.80±1.90 12.00±0.99 9.12±2.10 

Values are expressed as Mean ± SEM for five animals per group. P< 0.05* means values are statistically significant 

when compared with the control. 

 

Table 2: The gait patterns during locomotion Test in Diclofenac, Piroxicam and Paracetamol-treated groups 

using the Rotometer device on low dose. 

  Treatment groups 
Direction of movement after 

Left paw pain induction 

Direction of movement after 

Right paw pain induction 

1 
Control group (Saline-

treated) 
    

2 

Diclofenac sodium- 

treated (0.05ml/100g 

b.w)     

3 
Piroxicam-treated 

(0.05ml/100g b.w) 
    

4 
Paracetamol- treated 

(0.05ml/100g b.w) 

    

KEYs 

                                                      
Anti-clockwise        Clockwise direction      No movement  

 

Table 3: Analgesic activity of Diclofenac, piroxicam and paracetamol Assessed by the analgesy-meter method in 

rats on moderate dose. 

Groups Treatment 

Reaction time (seconds) 
  

0 min 30 mins 60 mins 
Left paw Right paw Left paw Right paw Left paw Right paw 

Group 1 Control(saline-treated) 7.58±4.50 7.26±2.47 12.72±3.00 6.94±1.63 8.12±2.45 6.76±1.29 

Group 2 
Diclofenac sodium- 

treated (0.05ml/100g b.w) 
8.30±3.20 13.60±4.74 5.14±1.83 15.00±5.47 9.50±4.23 10.70±3.49 

Group 3 
Piroxicam-treated 

(0.05ml/100g b.w) 
10.16±3.96 13.40±3.41 6.50±3.16 12.70±3.43 12.20±3.02 12.30±3.95 

Group 4 
Paracetamol- treated 

(0.05ml/100g b.w) 
6.90±3.19 8.38±2.77 12.46±5.31 16.40±4.70 11.40±3.73 15.50±4.40 

Values are expressed as Mean ± SEM for five animals per group. P< 0.05* means values are statistically significant 

when compared with the control. 
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Table 4: The gait pattern during locomotion in Diclofenac, Piroxicam and Paracetamol-treated groups using the 

Rotometer device on moderate dose. 

 
Treatment groups 

Direction of movement after 

Left paw pain induction 
Direction of movement after 

Right paw pain induction 

1 
Control group (Saline-

treated) 
  

2 
Diclofenac sodium- 

treated (0.05ml/100g b.w) 
  

3 
Piroxicam-treated 

(0.05ml/100g b.w) 
  

4 
Paracetamol- treated 

(0.05ml/100g b.w) 

  
 

Table 5: Analgesic activity of Diclofenac, piroxicam and paracetamol tested by the analgesy-meter method in 

rats on high dose. 

Groups Treatment 

Reaction time (seconds) 

0 min 30 mins 60 mins 

Left paw Right paw Left paw Right paw Left paw Right paw 

Group 1 Control(saline-treated) 3.60±1.26 4.62±0.84 5.84±1.68 3.80±0.78 7.04±0.60 4.82±1.76 

Group 2 
Diclofenac sodium- 

treated (0.05ml/100g b.w) 
7.80±4.04 7.40±4.68 6.80±3.47 7.50±4.37 9.60±5.89 7.50±4.25 

Group 3 
Piroxicam-treated 

(0.05ml/100g b.w) 
12.30±3.78 8.30±3.12 11.80±4.26 8.80±4.20 6.42±3.32 8.40±3.44 

Group 4 
Paracetamol- treated 

(0.05ml/100g b.w) 
10.80±4.50 11.16±4.12 6.20±1.87 8.52±2.69 8.80±3.15 12.30±4.32 

Values are expressed as Mean ± SEM for five animals per group. P< 0.05* means values are statistically significant 

when compared with the control. 

 

Table 6: The gait pattern during locomotion in diclofenac, piroxicam and paracetamol-treated groups using the 

Rotometer device on high dose. 

 Treatment groups 

Direction of movement 

after Left paw pain 

induction 

Direction of 

movement after Right 

paw pain induction 

1 Control group (Saline-treated) 

  

2 
Diclofenac sodium- treated 

(0.05ml/100g b.w) 

  

3 
Piroxicam-treated (0.05ml/100g 

b.w) 

  

4 
Paracetamol- treated (0.05ml/100g 

b.w) 
  

 

DISCUSSION 

The investigation from the screening of the potency of 

some selected analgesic agents was determined in the 

study by the use of the Ugo Basile analgesy-meter in the 

assessment of mechanical pain and the Rotometer 

performance was to monitor the gait movement after 

inducing pain. The groups administered with required 

treatments (standard drugs) were compared to control 

and the results obtained showed significant analgesic 

effects of these drugs in various degrees of pain 

threshold as exhibited by the analgesics. 
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The results of the analgesic activity of diclofenac 

sodium, piroxicam and paracetamol at low doses of 

0.05ml/100g measured by the analgesy-meter method on 

the first day in table 1 shows that the diclofenac sodium, 

piroxicam and paracetamol-treated rats exhibited a 

relative increase in the pain inhibiting effect up to 60 

mins at this dose when compared to control. The 

maximum pain inhibitory effect of diclofenac was 

10.56±1.76 (right) after 60 mins, piroxicam 

13.3±2.22(right) after 0 min, and that of paracetamol was 

12.34±2.10(left) and 11.38±3.51(right) seen after the 0 

min. In comparing the analgesic strength paracetamol 

showed higher pain inhibitory activity after 0 min and 

the value was statistically significant (p<0.05*) when 

compared to the control group. 

 

In the behavioural analysis test using the rotometer in 

table 2 the control when induced with pain mechanical 

pain using the analgesy-meter  on both paws  (left and 

right), the control group(saline- treated) when induced on 

the left moved clock wise towards the region of pain  and 

when induced on the right they moved counter clock 

wise toward the region of pain, the diclofenac- treated 

group when induced on both fore limbs moved in the 

counter-clock wise direction not been able to 

differentiate the both region of pain, the piroxicam-

treated group when induced on both fore limbs moved in 

the anti- clockwise direction and the paracetamol-treated 

group when induced on both fore limbs move in a 

clockwise direction. 

 

From the moderate dose administration, the treatments 

all showed relative increase in pain inhibiting activity at 

the 0 min, 30mins and 60 mins when compared to 

control but the maximum analgesic effect was exhibited 

by paracetamol showing 16.40±4.70 after 30 mins. On 

Table 3 the rotational behaviour of these animals where 

expressed in an anticlockwise, clockwise and static (no-

movement) fashion. The control group moved in a 

clockwise direction and anticlockwise direction when 

induced with pain on the left and right paw respectively. 

The diclofenac sodium-treated and piroxicam-treated 

group all exhibited no movement when put in the 

magnetic field of the rotometer, while the paracetamol-

treated group showed a clockwise movement on pain 

assessment of both hands. In intraperitoneal 

administration of 0.15ml/100g dose of treatment when 

compared with the control group (saline-treated), in table 

4 shows that the pain inhibiting activity wasn’t relatively 

high but when compared with the control group they had 

a higher analgesic activity of mean value 12.3 at the 

0mins and 60mins of the piroxicam-treated and 

paracetamol-treated groups respectively. Their rotational 

behaviour table 5 showed the movement when pain was 

induced on both paws of the experimental animal. The 

control group (saline-treated) exhibited anti-clockwise 

movement when pain was induced on both right and left 

paws. The diclofenac sodium and piroxicam- treated 

group showed no movement on both hand while the 

paracetamol- treated group on the left hand showed anti-

clockwise movement and the right hand showed clock 

wise movement. 

 

From the results, these analgesic drugs/treatments 

showed decrease analgesic activity when compared with 

the control group, though the maximum effect was from 

the piroxicam-treated group of 8.80±6.70 fig 4.8 after 60 

mins. 

 

In the rotational behavioural assessment test, the four 

experimental groups (saline- treated, diclofenac sodium-

treated, piroxicam-treated and paracetamol-treated) all 

exhibited no movement when placed in the rotometer 

device immediately after pain assessment. 

 

According to Guyton and Hall (2006), damage caused by 

mechanical, thermal, chemical and electrical stimuli 

through peripheral receptors triggers pain sensation to 

nociceptors in an organism. In the study carried out, the 

screening of the potency of these analgesic drugs at low 

doses of 0.05ml/100g of diclofenac sodium-treated, 

piroxicam and paracetamol showed that the analgesy-

meter reading showed increase in pain inhibiting activity 

when compared with the control during the mechanical 

pain assessment and statistical calculation showed that 

paracetamol was significant (p<0.05) when compared 

with the control after 0 min on the first day. This finding 

was in line with an earlier study by Lin et al. (2012) that 

reported that paracetamol reduced mechanical allodynia 

in neuropathic rats. 

 

In the moderate week these treated animal groups also 

showed increase in pain inhibition when compared with 

the control group. The rotational behaviour of these 

animals also varied and indicated the area of pain in the 

brain that was been triggered by the analgesy-meter. The 

rotational movements of the animals assessed using the 

Rotometer device simply showed the part of the brain 

involved in the perception and its theory is based on 

the lateralization of brain function. The brain contains 

two hemispheres that each performs a number of roles 

and these two sides of the brain communicate with one 

another via corpus callosum (Goldie, 2016), that is each, 

hemisphere controls the opposite side of the body and 

when pain occurs the nociceptors (specialized sensory 

neurons) are stimulated by noxious stimuli which in turn, 

send a signal to the spinal cord and brain. The 

information relayed to the brain specify the site, nature 

and intensity of the pain sensation (Redii et al., 2013). 

 

During the screening of the potency of these analgesic 

drugs at low doses of 0.05ml of diclofenac sodium-

treated, piroxicam and paracetamol it was observed that 

these drugs paracetamol showed that the analgesy-meter 

reading showed decrease in pain inhibiting activity and 

showed no significant difference when compared with 

the control. They exhibited a non-dose dependent 

behavior which may be due to the fact that some drugs 

exert their therapeutic effect over a limited range of drug 

dose or drug plasma concentration and if this dose range 

https://www.verywellmind.com/how-brain-cells-communicate-with-each-other-2584397
https://www.verywellmind.com/how-brain-cells-communicate-with-each-other-2584397
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is exceeded, its activity reduces (Nthiga et al., 2016; 

Koech et al., 2017). The findings  disagree with the work 

by Miranda et al., (2006) that the administration of these 

drugs produces a dose dependent antinociceptive effect 

during the assay of the abdominal constriction test and 

also contradicts the findings that they show 

antinociceptive activity during algesiometric test 

(Miranda et al., 2001, 2002, 2003; Pinardi et al., 2001, 

Bolting, 2003, Miranda and Pinardi 2004). The gait 

movement of these animals using the Rotometer showed 

variations in their movements and also showed null 

movements more especially during the high to very high 

dose levels across the groups during the course of study, 

and this may be as a result of the evidence for a 

correlation between conscious experiences and sustained 

neural activity stems from tasks involving verbal and 

visuospatial working memory, that is, the ability to 

rehearse or “keep in mind” such things as a spatial 

location (Smith, 1999). 

 

CONCLUSION 

The results from the study showed that the use of the 

analgesy-meter has been very cogent in the screening of 

analgesic potency of the selected analgesic drugs. It was 

observed that the intraperitoneal administration of low to 

moderate doses of these standard drugs i.e.  diclofenac 

sodium, piroxicam and paracetamol produced expected 

analgesic activity when assessing mechanical pain but 

when given at higher doses tend to show variations in the 

analgesic activity, subject to pain severity, pain duration 

and source of the pain. The study scientifically supports 

that these selected analgesic drugs are more potent and 

effective at low to moderate doses and the use of 

analgesy-meter has proven to be useful in the laboratory 

screening of the potentials of these selected analgesic 

drugs. 
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