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ABSTRACT 

Aim and objective of the study:  

The central and peripheral mechanisms underlying the analgesic effects of Rubiadin, a major 

isolated phyto constituent of Rubia cordifolia Linn, was evaluated in mice using the acetic 

acid-induced writhing and hot plate tests.  

Materials and methods: 

a) Writhing was induced by intraperitoneal injection of 0.6% acetic acid (v/v) (80 mg/kg 

body wt.) and the number of muscular contractions were counted for 30 min following acetic 

acid injection with animals treated with Rubiadin. 

b) The assay was performed according to the classical hot-plate technique of Eddy and 

Leimbach. The parameter evaluated was the latency time for paw licking and jumping 

responses after exposure to the hot plate surface.  

Results:  

Results showed that Rubiadin administered intraperitoneally can significantly attenuate acetic 

acid-induced writhing in mice in a dose-dependent manner. In the hot plate latency test, 

Rubiadin showed common activity in prolonging duration time and caused marked inhibition 

of acetic acid induced pain. 
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Conclusions: These findings of the current study imply the involvement of both peripheral 

and central antinociceptive mechanisms in observe analgesic potential of Rubiadin. 

Keywords: Rubiadin, analgesic activity, writhing test & hot plate test 

INTRODUCTION 

Rubiadin, is a anthraquinone that has been 

isolated from the roots of Rubia cordifolia 

Linn (Family- Rubiaceae) [1]. Rubia 

cordifolia is an important medicinal plant 

which is used for treatment of wide 

ailments in Ayurvedic system of medicine 

[2, 3]. Rubiadin, isolated from the roots of 

Rubia cordifolia was found to have potent 

antioxidant property [4]. In addition, 

rubiadin also have been found to inhibit 

lipid peroxidation [5]. The plant Rubia 

cordifolia have been reported for anti-

inflammatory [6], immunomodulatory [7], 

anticonvulsant and anxiolytic [8] and anti-

tumor activities [9].  

In a detailed study by Roa et al., indicates 

that rubiadin has a potent hepatoprotective 

action against carbon tetrachloride induced 

hepatic damage in rats [10]. While the 

recent study by Shen et al., showed that a 

close correlation existed between chemical 

fingerprints with analgesic and anti-

inflammatory activities, and alizarin, 6-

hydroxyrubiadin, purpurin and rubiadin 

might be the active constituents of Rubia 

cordifolia L. extract [11]. 

However, the mechanisms that underlying 

their analgesic effect still remains unclear. 

In the present study we therefore attempt to 

evaluate the central and peripheral 

mechanisms underlying the analgesic 

effects of Rubiadin in mice using the acetic 

acid-induced writhing and hot plate tests. 

MATERIALS AND METHODS 

Plant material  

The Rubiadin [1,3-dihydroxy-2-

methylanthracene-9,10-dione] purchased 

(Product code: R004, Lot. no. : T19D079; 

CAS No: 117-02-2) from Natural Remedies 

Pvt. Ltd., Bangalore. Purity of Rubiadin 

was determined by the manufacturer by 

HPLC area normalization and was certified 

above 94.80%. 

 Experimental Animals 

 Swiss albino mice (25-30 g) were used for 

the study. The groups of animals (n = 4) 

animals were maintained under standard 

environmental conditions and were fed 

with standard diet and water ad libitum. 

Twenty-four hours before the experiments, 

they had access only to water ad libitum. A 

prior approval [Approval number- 

RCP/18-19/P-20] was obtained from the 

Animal Ethics Committee of Rajarambapu 

College of Pharmacy, Kasegaon for the 

study. RCPK is registered under Committee 

for the Purpose of Control and Supervision 
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of Experiment on Animals (CPCSEA), 

Govt. of India. 

Acetic acid-induced writhing test [12-13] 

The assay was performed according to the 

classical technique of Koster et al. with 

slight modifications. Writhing was induced 

by intraperitoneal injection of 0.6% acetic 

acid (v/v) (80 mg/kg body wt.) into a group 

of 4 mice. Animals were treated with 

Rubiadin at dose of 50, 100 & 200 mg/kg, 

i.p. 10 -15 min before the injection of 0.6% 

acetic acid. Control animals received a 

similar volume of vehicle (DMSO). 

Aceclofenac was used as positive control 

and administered intraperitoneally at a dose 

of 30 mg/kg. The number of muscular 

contractions was counted for 30 min 

following acetic acid injection. Data 

represent the average of the total number of 

writhes observed for 30 minutes are 

expressed as mean ± SEM (standard error 

of mean). 

Hot plate test [14-15] 

The assay was performed according to the 

classical hot-plate technique of Eddy and 

Leimbach the method described previously 

with little modification. The parameter 

evaluated was the latency time for paw 

licking and jumping responses after 

exposure to the hot plate surface. The hot 

plate temperature was maintained at 55 ± 1 

ºC. The animal was kept on the hot plate 

until it lifted one of its hind paws. The 

response was determined over 150 min 

after the injection of the Rubiadin and the 

data represent the mean reaction time for 

the animals. Latency time was recorded and 

the results are expressed as the hot plate 

analgesic index.  

The Rubiadin was administered 

intraperitoneally at doses of 50, 100 & 200 

mg/kg body wt. The standard (Pentazocine 

lactate, 10 mg/kg body wt.) was 

administered to by intraperitoneal route. 

The latency time for paw licking was 

recorded as pain threshold when mice were 

exposed to the hot plate surface which is 

kept at 55 ± 1 °C. Basic pain threshold was 

measured, then all treatments were given 

10-15 min before the thermal stimulus and 

the response was determined at 30, 60, 120 

and 180 min. Pain threshold inhibition (%) 

= (Pt − P0) × 100/P0, P0 and Pt separately 

presents basic pain threshold and pain 

threshold at time interval. 

Statistical analysis 

All the Statistical calculation were 

performed using Graphpad Prism software 

version 6.01, © 1992-2012. Results are 

presented as means + SEM (standard error 

of mean). Data was analyzed statistically 

using Dunnett’s Multiple Comparison test, 

with the level of significance set at p < 

0.05. 

RESULTS  

Writhing test 
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In the writhing test, which is more sensitive 

for non-steroidal analgesics, the effect of 

Rubiadin was significant at studied doses as 

compared to the control and standard. The 

intraperitoneal injection of Rubiadin 

reduced, the number of stretching episodes 

induced by the intraperitoneal injection of 

acetic acid (0.6%). Figure 1 shows the 

effect of the Rubiadin on acetic acid-

induced writhing in mice. The 

administration of Rubiadin significantly 

inhibited writhing response in a dose 

dependent manner. Rubiadin produced 

80.00 %, 86.857 % and 89.143 %, 

inhibition of writhing at dose of 50, 100 

and 200 mg/kg respectively. Whereas the 

standard drug acelofenac produced 96.00% 

inhibition of writhing. 

 

Hot plate test 

The intraperitoneal injection of Rubiadin  

increased the reaction time of the mouse to 

the hot plate painful stimulus (Figure 2). 

Rubiadin showed maximum analgesic 

activity at for 200 mg/kg dose. The reaction 

time (paw licking / jumping response) in 

rats pretreated with Rubiadin (50, 100 and 

200 mg/kg) and Pentazocine (10 mg/kg) 

were found to be highly elevated, when 

compared to the control group rats. The 

duration of analgesic effect was significant 

as compared to the control and reference 

drug pentazocine which significantly 

increased the reaction time at each time 

point of testing. Effect of Rubiadin 

expressed as the % inhibition threshold of 

pain response to heat stimuli induced by 

hot plate is summarized in Figure 3. 

 

 
Figure 1: Peripheral analgesic effect of Rubiadin 

Effect of Rubiadin expressed as number of wriths induced by intraperitoneal administration of a 0.6% acetic acid 
solution in mice (n = 5). Negative Control was DMSO (vehicle) and positive control was aceclofenac. The results are 
shown as mean ± SEM of writhing movements at 30 minutes and a significant difference from the control group is 

shown as *P < 0.001 
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Figure 2: Central nervous system analgesic effect of Rubiadin, Effect of Rubiadin expressed as pain response in 

seconds induced by hot plate in mice (n = 5).  The results are shown as mean ± SEM and a significant difference from 
the control group is shown as *P < 0.001; # P<0.05 
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Figure 3: % Pain threshold inhibition of Rubiadin in hot plate test, Effect of Rubiadin expressed as the % inhibition 
threshold induced by hot plate in mice (n =5).  The results are shown as average mean inhibition at that particular 

time point 
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DISCUSSION 

The previously reported results show that 

the active principles present in Rubia 

cordifolia L. extract, exhibit potent and 

long-lasting systemic analgesic effect when 

analyzed in various models of 

inflammation and pain [11]. By both hot 

plate and writhing tests, we showed that the 

Rubiadin has marked analgesic properties.  

Peripheral mechanisms of Rubiadin: 

Deraedt et al. have described the 

quantification of prostaglandins in the 

peritoneal exudates of rats by 

radioimmunoassay, obtained after 

intraperitoneal injection of acetic acid [16]. 

They found high levels of prostaglandins 

PGE2α e PGF2α during the first 30 min 

after acetic acid injection. Nevertheless, it 

was found that intraperitoneal 

administration of acetic acid induces not 

only the liberation of prostaglandins, but 

also the liberation of sympathetic nervous 

system mediators [16-17]. Therefore, we 

may state that anti-inflammatory substances 

may also be involved in peripheral 

analgesic activity. Rubiadin inhibited acetic 

acid induced writhing in mice. It can 

therefore be suggested that the analgesic 

effect of the extract is peripherally 

mediated. Rubiadin produced a reduction in 

the number of writhes at all the tested three 

doses in present study, but the most 

significant effect was obtained at the dose 

of 200 mg/kg body wt. (Figure 1).  

Central mechanisms of Rubiadin: The 

other algesimetric test used was hot plate 

test that reveals the central analgesic 

response. The hot plate model has been 

used to study centrally acting analgesics. In 

this model, sensory nerves sensitize the 

nociceptors and the involvement of 

endogenous substances such as 

prostaglandins are minimized [18, 19]. The 

Rubiadin showed a significant increase in 

the pain threshold, corresponding to a 

significant increase in the percentage of 

protection, as compared to the control 

group and the pentazocine standard (Figure 

2).  

From the results, it is clear that analgesic 

effect of the Rubiadin was significant by 

both measures (in the acetic acid-induced 

model and hot plate model). Therefore, the 

analgesic effect of the Rubiadin may 

possess dual mechanisms, bearing both 

peripheral and central analgesic properties.   

Overall, it can be concluded that the 

Rubiadin possesses central and peripheral 

analgesic activity, probably mediated by 

the inhibition of prostaglandin synthesis, as 

well as by central inhibitory mechanisms. 
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