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active materials, corrosive chemicals, ex-
tremes of heat and cold, or by infectious 
agents such as bacteria, viruses, and other 
pathogenic microorganisms can also lead to 
inflammation. 
 
This inflammatory response leads to the acti-
vation of the body defense cells, the release 
of complements,cytokines, prostaglandins 
andother inflammatory mediators (Cotran et 
al., 2001).The classical signs of inflammation 

ABSTRACT 
This study was carried out to assess the anti-inflammatory and analgesic potentials of aqueous extract 
of Tithonia diversifolia leaves in laboratory animals. Anti-inflammatory and analgesic effects of aque-
ous extract of T. diversifolia leaves in laboratory animals were determined using carrageenan induced 
acute oedema model in rats, thermal and acetic-acid induced writhing tests were assessed in mice. 
Potentials of aqueous extracts of Tithonia diversifolia leaves at 400 mg/kg was assessed in rats and 
mice, which were compared with controls; a negative control given 10ml/kg distilled water, positive 
control groups administered with Indomethacin, aspirin, paracetamol and morphine. The mean per-
centage inhibition of increase in paw volume was highest in rats to which indomethacin was adminis-
tered (85.65%), followed by rats administered aspirin (68.40%) which was comparable with that of rats 
dosed with 400mg/kg of Tithonia diversifolia leave extract (63.79 %). Also, extract increased signifi-
cantly (P<0.05) the reaction time in the hot plate test (25.18 ± 0.7*) /s and the percentage inhibition of 
writhing of (43.92%) was significant at (P<0.05) in groups dosed with the extract and highly compara-
ble with the performance of paracetamol (49.64%) a standard analgesic agent. The study established 
the anti-inflammatory and analgesic potential of Tithonia diversifolia aqueous leaf extract. 
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INTRODUCTION 
Inflammation is a protective response elicit-
ed to tissue injury or destruction,it serves to 
destroy, dilute, or wall off both the injurious 
agent and the injured tissue. It is a way by 
which the body removes the injurious stim-
uli as well as initiates the healing pro-
(Denko, 1992).The injury can be caused by 
physical, chemical, and biologic agents, in-
cluding mechanical trauma. Exposure to 
excessive amount of sunlight, x-rays, radio-
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are heat, redness, swelling (oedema), pain 
and loss of function. 
 
Pain is a regular occurrence in most cases of 
acute and chronic inflammatory diseases 
and any good therapeutic protocol for in-
flammatory diseases will take into consider-
ation the anti-inflammatory and analgesic 
capabilities. 
 
Major limitations to the use of standard anti
-inflammatory drugs are failure of therapy, 
undesirable side effects like gastric ulcera-
tions and high cost of the therapy 
(Rainsford and Whitehouse, 1980). This 
indicates a great need for the development 
of alternative strategies for prevention and 
treatment of inflammatory diseases. Natural 
products play an important role in drug de-
velopment programs in the pharmaceutical 
industry. 
Plants are the basic source of knowledge of 
modern medicine and especially phytomedi-
cines are adequate nutritional supplements, 
which would be of direct benefits to pa-
tients.  
 
Many plants have long been recognized as 
important sources of therapeutically effec-
tive medicines(Cragg et al., 2003). Herbs 
such as Tridax procumbens, Jatropha curcas and 
Morinda morindoideshave been shown to pos-
sess anti-inflammatory activities (Diwan et 
al., 1989, Owoyele et al., 2003, Olukunle et 
al., 2011; Olukunle et al., 2012), while many 
others have also exhibited their analgesic 
potentials(Vohora et al., 1997). Medicinal 
plants of this type can be useful as sole 
therapeutic agent or as an adjunct to stand-
ard drugs in managing inflammatory condi-
tions. 
 
Tithonia diversifolia is renowned in most of 
the West Africa nations for its potent anti-

malarial and repellent activities(Oyewole et 
al., 2008) and is also a plant that has been 
commonly used for diverse medicinal pur-
pose in many countries of the world. Tithonia 
diversifolia has been reported to have curative 
effect against scabies in rabbits (Hang et al., 
2012).  Goffin et al., (2002) reported its an-
tiplasmodial activity in a study which was 
confirmed by Madureira et al., (2002) who 
reported the activity of T. diversifolia against 
chloroquine resistant plasmodium falciparum. 
Bork et al., (1996) also observed that T. diver-
sifolia possesses anti-inflammatory and anti-
bacterial activities. Jayawardena et al., (2000) 
reported the anthelminthic potential of T. 
diversifolia leaf extract and this was corrobo-
rated by the work of Hamowia and Saffaf, 
(1994), who reported its anti -tumor activity. 
The work of Miura et al., (2002) showed the 
antidiabetic potential of T. diversifolia and that 
it significantly improved the blood glucose 
level of diabetic KK-Ay mice by reducing 
insulin resistance. 
 
 Although the use of many of these herbal 
plants like T. diversifolia in traditional practice 
have a rationale background, it is essential to 
investigate the rationality of their use in 
modern scientific terms.This study is aimed 
at investigating the scientific rational behind 
the anti-inflammatory and analgesic usage of 
Tithonia diversifolia as claimed by folklore. 
 

MATERIALS AND METHODS 
 Animals: Twenty four mature Wistar albino 
rats (Rattus norvegicus) of both sexes weighing 
150-200g and thirty six Swiss mice (Mus mus-
culus) of both sexes weighing 25-30g were 
used for this study. 
 
The animals were obtained from the Labora-
tory Animal Unit, Department of Physiolo-
gy, University of Ibadan, Ibadan.  
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 The animals were kept at the Experimental 
Animal House, College of Veterinary Medi-
cine, University of Agriculture, Abeokuta.  
They were provided with pelletized feed 
(Vital feeds Limited, Ibadan, Nigeria) and 
water ad- libitum. The animals were kept for 
two weeks prior to the commencement of 
the study for acclimatization to laboratory 
conditions. 
 
The housing provided had the following 
conditions; controlled lighting of 12:12 
hours of light: dark, temperature of 250C 
and relative humidity of approximately 
50%. 
 
Plant material: Fresh leaves of T. diversifolia 
(Asteraceae) were collected from Odeda 
Local Government Area of Ogun State, Ni-
geria and were identified at the Botany De-
partment of the Federal University of Agri-
culture, Abeokuta and also at the Forestry 
Research Institute of Nigeria (FRIN), Iba-
dan by Mr. Ekundayo. 
 
Plant extract: The plant extract was pre-
pared according to the method by Olukunle 
et al., (2012). Fresh leaves were collected 
and air-dried in the laboratory at the room 
temperature (27oC) for two weeks. The 
leaves were pulverized, sieved and 1000g 
was soaked in 2liters of distilled water for 
24hrs. The filtrate was freeze dried and 2gm 
of it was dissolved in 20ml of distilled water 
to give a concentration of 100mg ml-1. 
 
 Drugs: Commercial preparations of the 
following drugs were used for this study-
Aspirin at 150mg/kg (100mg tablet of Ace-
tylsalicylic acid, Jubel Nigeria Limited), In-
domethacin at 10mg/kg, (Greenfield Phar-
maceuticals Nigeria Limited) and 50mg/kg 
of Paracetamol (500mg tablet), May and 
Baker Nigeria Plc, dissolved in water were 

administered orally to the animals while 
15mg/ml of Morphine Sulphate (Antigen 
Limited, Ireland) and 0.1ml  (1% suspension 
of carrageenan in normal saline) Carrageenan 
(Sigma-Aldrich, Belgium) were administered 
intraperitoneally to the animals. 
All experimental protocols carried out on the 
animals were in accordance with the interna-
tionally accepted principles for the laborato-
ry animal usage and were approved by Ethics 
Committee on the Laboratory Animal Use of 
the College of Veterinary Medicine of Uni-
versity of Agriculture, Abeokuta. 
 
 Anti-inflammatory test 
Carrageenan-induced rat paw oedema: 
Acute inflammation was induced using the 
carrageenan induced oedema model (Winter 
et al., 1962). The rats were starved for 12 
hours after which they were divided into 
four groups (Groups A-D) of six animals 
each.  
 
Group A rats which were the negative con-
trol (untreated) were given 10ml/kg distilled 
water administered one hour before 0.1ml of 
1% freshly prepared suspension of carragee-
nan was injected into the plantar surface of 
the right hind paw of each rat. Group B rats 
were given aqueous leaf extract of T. diversifo-
lia orally at the dose of 400mg/kg one hour 
before carrageenan injection. Rats in Group 
C were given aspirin, a standard anti-
inflammatory drug at the dose of 150mg/kg 
orally one hour before carrageenan injection 
while Group D rats were administered indo-
methacin, another standard anti-
inflammatory drug at a dose of 10mg/kg 
orally one hour before carrageenan injection, 
both serving as positive control.  
 
The linear circumference of the paw was 
measured at zero hour on injecting the carra-
geenan injection and three hours after carra-
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geenan injection using a loop of thread tied 
round the paw such that it was neither too 
loose nor too tight. The length of the thread 
round the paw was then measured on a rul-

er and the readings were repeated three times 
and the average taken to avoid errors. The 
percentage inhibition was calculated accord-
ing to the formula: 
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Eq. (A.1), Percentage Inhibition=   [C1-C0] control — [C1-C0] test              x100 
                                                           .       [C1-C0] control 
where Co= Mean paw size at the 0 hour of carrageenan administration. 
C1= Mean paw size at 3 hours after the carrageenan administration 7. 

Anti-nociceptive tests 
Hot plate test: This was done as described 
by Hikino et al., (1985). The mice were di-
vided into three groups of six mice each. 
The mice in group 1 were administered with 
aqueous leaf extract of T. diversifolia 
(400mg/kg), mice in group 2 were dosed 
2mg/kg morphine while those in the group 
3 which was the control were given 10ml/
kg of distilled water. The treatment was 
done one hour before the mice were placed 
on a hot plate (55 ± 10C) and the reaction 
time (licking one of the hind paws and 
jumping off the plate) to thermal stimulus
(pain) was observed within 1 minute. 
 
 

Acetic acid-induced abdominal writhing 
in mice: This was done as described by 
Koster et al., (1959).  The mice were divided 
into three groups (Groups I- III) of six mice 
each. Distilled water at 10ml/kg orally was 
administered to the mice in the control 
group (Group I), 50mg/kg paracetamol oral-
ly to Group II animals and 400mg/kg of 
aqueous leaf extract of T. diversifolia was giv-
en orally to mice in Group III one hour be-
fore intraperitoneal injection of acetic acid 
(0.6%, v/v in distilled water at 10ml/kg). 
The number of writhes exhibited by each 
animal was counted for 10 minutes begin-
ning 10 minutes after acetic acid injection 
and computed according to the following 
formula  

Eq. (A.2)(Olukunle et al., 2011), 
 
      Percentage Inhibition= Mean of writhes(control) - Mean of writhes(test)   X 100 

         Mean number of writhes(control) 

Statistical analysis: Results were expressed 
as mean ± SEM. Analysis of the data was 
done using the one-way Analysis of Vari-
ance (ANOVA) followed by the Duncan 
multiple range test. P value < 0.05 was con-
sidered significant in all cases. 
 

RESULTS 
Anti-inflammatory test: Aqueous leaf ex-
tract of T. diversifolia at a dose of 400mg/kg 
exhibited significant anti-inflammatory ac-
tivity in carrageenan induced rat paw oede-

ma model. 
 
The mean percentage inhibition of paw vol-
ume was highest in rats to which indometha-
cin was administered (85.65%), followed by 
the rats administered aspirin (68.40%) which 
was comparable with that of rats given Titho-
nia diversifolia (63.79%)(Table 1). The implica-
tion of this is that indomethacin caused the 
highest inhibition of paw oedema, followed 
by inhibition caused by aspirin and that 
caused by T. diversifolia extract.  
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Anti-nociception tests 
Hot plate test: Aqueous leaf extract of T. 
diversifolia at a dose of 400mg/kg also exhib-
ited significant anti-nociceptive activity in 
mice (Table 2).  
 
The group dosed with morphine had the 
highest reaction time of (31.81± 1.50)/s, 

followed by the extract which  caused a sig-
nificant (P<0.05) increase in reaction time of 
(25.18 ± 0.70)/s in the hot plate test when 
compared to the untreated control reaction 
time of (18.22 ± 0.27)/s indicating an in-
crease in pain threshold level. 
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Table 1: Effect of aqueous extract of T. diversifolia on carrageenan induced paw  
              oedema in Wistar rats 

Groups 
(n=6) 

Dose mg/
kg p/o 

CBF (cm) 
0hr 

CAF (cm) 
3hr 

% inhibition in 
rat paw volume 

  
Group A 
(CONTROL) 
  
Group B 
(T. diversifolia) 
  
Group C 
(Indomethacin) 
  
Group D 
 (Aspirin) 
  

  
10 
  
  
400 
  
  
  
10 
  
  
 150 

  
2.80 ± 0.47 
  
  
2.82 ± 0.10 
  
  
2.88 ± 0.03 
  
3.03 ± 0.02 

  
3.38 ± 0.04 
  
  
3.03 ± 0.10 
  
  
2.96 ± 0.03 
  
3.23 ± 0.42 

  
13.09 ± 3.71 
  
  
63.79±12.00* 
  
  
85.65±13.40* 
  
68.40±10.23* 

* P< 0.05,   Values are Mean ± SEM 
CBF – Circumference of the rat paw immediately after carrageenan injection (cm). 
CAF - Circumference of the rat paw 3hours after carrageenan injection (cm). 

Table 2: Effect of aqueous extract of T. diversifolia on hot plate-induced pain in mice 
Groups 
(n=6) 

Dose mg/kg p/o Reaction time (sec) 

 Group I 
(distilled water) 
  
Group II 
(Morphine) 
  
Group III 
(T. diversifolia) 

10 
  
 
50 
  
 
400 

 18.22 ± 0.27 
  
 
31.81 ± 1.50* 
  
 
25.18 ± 0.7* 
  

*P<0.05, Values are Mean ± SEM 
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Acetic acid- induced abdominal writh-
ing in mice 
The mean number of writhing movements 
was significantly lower (P<0.05) in mice 
dosed with 400mg/kg aqueous leaf extract 
of T. diversifolia (26.17 ± 0.7) culminating in 
a (43.92%) inhibition of writhing when 

compared with the negative control 
(46.7±1.4).Though this was higher than the 
writhing values in mice that was adminis-
tered with the standard analgesic agent, para-
cetamol (23.5±1.3) with percentage inhibi-
tion of (49.64%) (Table 3). 
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Table 3: Effect of aqueous extract of T. diversifolia on acetic acid-induced  
               writhing in mice 

Groups 
(n=6) 

Dose mg/kg p/o Number of writhes 
(per 10 min.) 

% Inhibition 
of writhes 

Group I 
(Control) 
  
 Group II 
(Paracetamol) 
  
 Group III 
( T. diversifolia) 

5ml/kg (distilled water) 
  
 
50 
  
               
400 
  

46.67 ± 1.36 
  
 
23.50 ± 1.28 
  
 
26.17 ± 0.7 

0.00 
  
 
49.64* 
  
 
43.92* 

 Values are Mean ± SEM 
⃰ Statistically significant at P< 0.05   

DISCUSSION 
This study has evaluated for the anti-
inflammatory and anti-nociceptive activities 
of aqueous leaf extract of Tithonia diversifolia. 
Our result suggests that aqueous leaf extract 
of T. diversifolia has anti-inflammatory effect 
comparable with those of the standard 
drugs, aspirin and indomethacin.    
 
Carrageenan-induced inflammatory process 
is believed to be biphasic (Vinegar et al., 
1969). The initial phase seen at the 1st hour 
is attributed to the release of histamine and 
serotonin (Cruckhon and Meacock, 1971). 
The second accelerating phase of swelling is 
due to the release of prostaglandin, brady-
kinin and lysozyme. Katzung, (1998), re-
ported that the second phase of oedema is 

sensitive to both clinically useful steroidal 
and non-steroidal anti-inflammatory agents. 
 The anti-inflammatory activity exerted by 
the leaf extracts of Tithonia diversifolia suggests 
that it could have acted by affecting the re-
lease of these inflammatory mediators. Cha-
gas-Paula (2003), reported that chlorogenic 
acids from Tithonia diversifolia demonstrated 
better anti-inflammatory effects than stand-
ard agent indomethacin.  
 
The presence of flavonoids in plants which 
has been shown to be part of the constitu-
ents of Tithonia diversifolia( Hang et al., 2012; 
Uduak and Nodeley, 2013) is believed to be 
the factor responsible for the anti-
inflammatory effects because flavonoids are 
known to exert strong anti-inflammatory 
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activity (Alejandra et al., 2003). 
 
An important effect of flavonoids is the 
scavenging of oxygen-derived free radicals
(Van Acker et al., 1995) and thus decrease 
the oxidative stress caused by NF-κB activa-
tion, a factor that has been found responsi-
ble for the coding of oxidative cytokines in 
most inflammatory conditions (Van Acker 
et al., 1995). The reduction in acetic acid 
induced writhing and the increase in the 
reaction time to the thermal stimulus, sug-
gest that the anti-nociceptive effect of Titho-
nia diversifolia are mediated both peripherally 
and centrally (Adeyemi et al., 2002) since 
thermally induced painful stimuli are known 
to be selective to centrally but not peripher-
ally acting analgesic drugs (Chau, 1989). 
 
CONCLUSION 
In conclusion, this study has expressed sci-
entific basis in support of the utilization of 
this plant in the traditional management of 
painful inflammatory conditions like arthri-
tis.  
 
Further studies are needed elucidate the ex-
act mechanism of action of the extract of 
this plant as an anti-inflammatory and anal-
gesic agent. 
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