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Abstract 
The extract of Pluchea ovalis root is orally used in the 
treatment of asthma, which is a chronic inflammatory 
disease characterized by bronchoconstriction, 
inflammatory cell infiltration, and plasma extravasation into 
the airway. The purpose of this study was to investigate 
the effect of the ethanolic extract on some asthma 
parameters. Using sensitized rats treated with the extract, 
we determined the effect of histamine on the trachea in 
vivo, the leukocyte number and Evans blue dye in the 
bronchoalveolar fluid. We have also examined the effect of 
the extract on rat isolated trachea in the presence of 
histamine in three different conditions of incubation: (1) 
indomethacin, (2) indomethacin + propranolol and (3) 
indomethacin + propranolol + atropine. Our results show 
that P. ovalis extract significantly reduced the increase of 
pulmonary inflation pressure induced by histamine in vivo, 
the leukocyte infiltration and, partially, the plasma 
extravasation into the airway. The extract inhibited the 
trachea contraction in all three conditions. We conclude 
that the ethanolic extract of P. ovalis root significantly 
reduces asthmatic symptoms in asthma model in Wistar 
rats. 

Keywords: Pluchea ovalis, asthma, inflammation, 
bronchoconstriction. 
 

Resumen 
El extracto de raíces de Pluchea ovalis se usa en el 
tratamiento del asma por vía oral. El asma es una enfermedad 
inflamatoria crónica, caracterizada por bronco-constricción, 
inflamación infiltración celular inflamatoria, y extravasación 
de plasma en las vías aéreas. El objeto de este estudio fue 
investigar los efectos del extracto etanólico de raíces de P. 
ovalis en algunos parámetros del asma. Tratando ratas 
sensibilizadas con dicho extracto, determinamos el efecto de 
la administración in vivo de histamina, el número de leucocitos 
y la extravasación de Azul de Evans en el fluido bronco 
alveolar. Hemos examinado asimismo el efecto del extracto en 
traquea de rata aislada en presencia de histamina incubada 
con: (1) indometacina, (2) indometacina + propranolol y (3) 
indometacina + propranolol + atropina. Nuestros resultados 
demuestran que el extracto etanolico de raíces de P. ovalis 
reduce significativamente el incremento de la presión 
pulmonar inducida por histamina in vivo, la infiltración celular y 
parcialmente la extravasación en las vías aéreas. El extracto 
inhibió la contracción de la traquea en todas las condiciones. 
Concluimos que el extracto etanólico de raíces de P. ovalis 
reduce significativamente los síntomas del asma en ratas 
Wistar.  

Palabras clave: Pluchea ovalis, asma, inflamación, bronco 
constricción. 

(Traduccion de J.M. Prieto) 
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INTRODUCTION 
The incidence and the severity of asthma is 
increasing worldwide (Russo et al., 2001), and 
allergic asthma affects as many as 10% of 
individuals both in industrialized nations (Hansen 
et al. ; 2000) and in the main towns of developing 
countries. Increasing road traffic contributes to 
the evolution of the disease, which is 
characterized by airway hyperresponsiveness, 
chronic airway inflammation, cellular infiltration of 
the airway and mucosal edema (de Kluijver et al., 
2002). 
Current treatments for asthma are not completely 
satisfactory, and few strategies are available for 
disease prevention. Given the high prevalence of 
this disease, improved and more effective 
therapeutic interventions are highly desirable 
(Hansen et al., 2000). In this context, 
investigation of natural products from medicinal 
plants could  be of some interest. Pluchea ovalis 
(Asteraceae)(local name: Afeflou) is used in the 
traditional medicine of Togo in the treatment of 
wounds and asthma. Previous laboratory studies 
showed that the ethanolic extract of the root 
relaxes rat tracheal smooth muscle (Agbonon et 
al, 2002). 
Antigen inhalation by sensitized rats produces 
bronchoconstriction, airway plasma leakage, 
airway hyperreactivity and inflammatory cell 
infiltration (Broide et al., 1998). These events are 
used for the assessment of various candidates of 
antiasthmatic agents. In the present study, we 
have investigated the effects of the ethanolic 
extract of P. ovalis root on histamine induced 
hyperresponsiveness in sensitized rats, 
inflammatory cell infiltration and plasma 
extravasation. Its effects in vitro were also 
evaluated in tracheal preparations. 
 
MATERIALS AND METHODS 
 
Plant material 
 Pluchea ovalis (Pers.) DC. (Asteraceae) root was 
collected from Lome area in July 1998. A voucher 
specimen was deposited in the Herbarium of the 
Department of Botany, Faculty of Sciences 
(University of Lomé, Togo), under reference n°. 
419. 
 
Animals 
 Wistar rats either sex (140-150 g) breeded by the 
Department of Animal Physiology, Faculty of 
Sciences (University of Lomé), were used in 
these experiments. They were kept under 
standard environment conditions with free access 
to food and water. 

Chemicals 
 Ovalbumin, histamine, propranolol, atropine, 
indomethacin, Tween 80 and Evans blue were 
purchased from Sigma Chemical Co (St. Louis, 
MO). 
 
Extract preparation 
 The dried P. ovalis roots (230 g) were powdered 
and extracted with ethanol (3000 mL) at room 
temperature. After filtration, the supernatant was 
evaporated in vacuo to yield the extract (10.6%) 
which was dissolved in Tween 80 (solution at 
4%). 
 
Sensitization of rats 
 Wistar rats were actively sensitized by 
intraperitoneal injection of ovalbumin (10 mg/kg) 
and aluminum hydroxide (40 mg/kg) in normal 
saline (0.9%). Sensitizations were performed 4 
times at days 0 ; 3 ; 7 and 21. Through days 24 to 
27;  50 µL of ovalbumin at 200 mg/mL was 
instilled intranasally to the rats under light ether 
anesthesia (Russo et al., 2001). The non 
sensitized rats were only treated with aluminum 
hydroxide and intranasal instillation of normal 
saline (0.9%).    
 
Histamine-induced bronchoconstriction in 
anesthetized sensitized rat. 
At day 28, the animals were anesthetized with 
urethane (1 g/kg ip) (Lambert et al., 1998). A 
polyethylene cannula PE-60 (I.D.: 0.76 mm, O.D.: 
1.22 mm) was placed into the jugular vein for 
histamine administration. For the determination of 
pulmonary inflation pressure (PIP), the trachea 
was cannulated with a polyethylene catheter PE-
240 (I.D.: 1.67 mm, O.D.: 2.41 mm) and 
connected to the pressure transducer (60-3003 
Harvard apparatus) which is connected to 
BIOPAC Systems MP100 (Santa Barbara, 
California, USA) with Acqknowledge III under 
Windows 95. A shunt is practiced on this catheter 
for the animal’s normal breathing. After 
equilibration (15 min), increasing doses of 
histamine (10 to 100 nmol/kg) were administered. 
There was an interval of at least 5 min between 
two doses of histamine (Costello et al., 1999). 
The P. ovalis extract was administered orally at 
100 and 200 mg/kg at days 24 to 27;  15 min 
before each ovalbumin intranasal instillation and 
at day 28, 30 min before intubations. For each 
dose of histamine, PIP is recorded before and 
after injection. Animals sensitized and treated 
with intranasal instillation of ovalbumin constitute 
the sensitized control group (n = 9). Animals 
treated with vehicle alone are non sensitized 
group (n = 4). Each dose of extract is tested in 5 
rats. 



Agbonon: Pluchea ovalis root in asthma 
 

BLACPMA.- Mayo de 2005; Volumen 4, n 3, p. 54 
�

Antigen-induced cell infiltration into the 
airways in sensitized rats. 
Ovalbumin was administered to the sensitized 
rats as described above. Twenty-four hours after 
the last OA instillation, rats were sacrificed with 
an overdose of urethane and the lungs were 
washed with 5 mL of normal saline (0.9%) and 78 
to 84% of the bronchoalveolar washing fluids 
(BAWF) were recovered. Leukocyte number was 
determined in BAWF using the Malassez 
technique. Plant extract was administered orally 
at 100 and 200 mg/kg at days 24 to 27, 15 min 
before each OA intranasal instillation. For the 
sensitized control group and non sensitized 
groups, n = 7 rats were used, and  for each dose 
of extract n = 5 rats. 
 
Antigen-induced plasma leakage in sensitized 
rats. 
Rats were sensitized and challenged with 
ovalbumin as described above. Twenty-four 
hours after the last intranasal instillation, animals 
were anesthetized with urethane at 1 g/kg. To 
evaluate the plasma leakage, Evans blue (30 
mg/kg) was administered through the tail vein. 
Five minutes later, rats were sacrificed by 
overdose of urethane. Lungs were washed as 
described previously. Evans blue concentration 
was determined in BAWF by a 
spectrophotometric method (LKB 
Spectrophotometer 4049) at a wavelength of 620 
nm (Lilly et al., 1996). For the sensitized control 
group n = 10 rats, and n = 5 rats were used for 
the extract and non sensitized groups. 
 
Histamine-induced bronchoconstriction in 
vitro. 
Tracheal smooth muscle of the non sensitized rat 
was isolated and kept in Krebs’ solution. After the 
connective tissue was carefully cleaned, the 
trachea was opened by a longitudinal cut through 
the cartilaginous region diametrically opposite the 
tracheal smooth muscle. The strip of trachea was 
mounted in UGO Basile Bath in Krebs’ solution 
and connected to the Universal Gould Force 
Transducer. Changes in isometric force were 
recorded on the 2 Channel Thermal Writing 
Gould Recorders Series 8000S purchased from 
Gould Instrument Systems (St. Sauveur France).  
The load applied to the tissue was 1 to 1.5 g. 
After this procedure, the preparation was allowed 
to equilibration for 45 minutes in Krebs’ solution 
at 37°C, gassed continuously with an air 
generator . During this period the preparation was 
washed three times. 
After equilibration, tissues were incubated in 
three different experimental conditions as 
described previously (Boskabady and Shaikhi, 

2000): (1) indomethacin, (2) indomethacin + 
propranolol or (3) indomethacin + propranolol + 
atropine. Twenty minutes after incubation, P. 
ovalis roots ethanolic extract at 0.25 mg/mL was 
applied and 10 minutes later, increasing 
concentration of histamine (10-5 to 12x10-4 g/mL) 
were added  
Indomethacin decreases prostaglandin E2 
synthesis through cyclooxygenase inhibition. The 
incubation in presence of indomethacin prevents 
the synthesis of prostaglandin E2 that induces 
tracheal smooth muscle relaxation. Others 
experiments were performed in presence of 
propranolol (β-adrenergic receptors inhibitor) 
because stimulation of β2-adrenergic receptors 
induced airway smooth muscle relaxation. 
Because extract can induce tracheal smooth 
relaxation through muscarinic receptors inhibition, 
tissues were incubated in presence of atropine, 
that blocs these receptors.  
 
Statistical analysis. Data for the different 
methods were compared among multiple-
treatment groups with analysis of variance 
(ANOVA) followed by Fisher’s least-significant 
differences (LSD) test and P < 0.05 were 
considered significant. Statistical analysis was 
performed using Systat 5.0 on Windows 98.  
 
RESULTS 
 
Bronchoconstriction in anesthetized rats in 
vivo. 
In sensitized rats, histamine administered 
intravenously induced bronchoconstriction which 
is measured as a rise in pulmonary inflation 
pressure (PIP), and which increases at each 
injection of histamine (Figure 1a). Conversely, no 
increase of bronchoconstriction is observed in 
non sensitized rats (Figure 1b).  The increase in 
PIP in sensitized control (n = 9), were 69.5 ± 
9.44% and 94.00 ± 13.75% respectively at 80 and 
100 nmol/kg of histamine against 14.93 ± 5.5% 
and 11.08 ± 3.94% in non sensitized rats (Figure 
2a). When sensitized rats received the extract 
orally, the bronchoconstriction  was lower, 
particularly at 100 nmol/kg of histamine (Figures 
1c et 1d). Percentages of increase of PIP at this 
dose of histamine were 35.18 ± 3.52% and 26.69 
± 6.21% respectively for 100 and 200 mg/kg of 
extract (Figure 2b). The extract inhibits 
significantly in vivo the bronchoconstriction 
induced by histamine (P < 0,01). 
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Figure 1 : Effect of increasing dose of histamine on rat pulmonary inflation pressure ; a: sensitized rat; b: non 
sensitized;  c and d: sensitized rats treated with P. ovalis extract at 100 and 200 mg/kg respectively. 

 

 
Figure 2 : (A) Histamine induced bronchoconstriction in sensitized rats (OA) and non sensitized rats. Histamine was 
injected intravenously with 5 minutes of interval. Data are means ± S.E.M. *P < 0.01 Fisher’s least-significant 
difference test  (LSD) between the non sensitized group (n = 4) and sensitized group (n = 9). (B) Effect of P. ovalis 
(Po) extract on histamine-induced bronchoconstriction in sensitized rats. The extract was given orally during four days 
(from day 24 to day 27), 15 minutes before each ovalbumin intranasal instillation. Data are means ± S.E.M. *P < 0.05 
and **P < 0.01 Fisher’s least-significant difference test  (LSD) between sensitized group (n = 9) and extract group (n = 
5). 
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Figure 3 : Effect of P. ovalis (Po) extract in 
inflammatory cell infiltration in sensitized rats. The 
extract was given orally during four days (from day 24 
to day 27), 15 minutes before each ovalbumin (OA) 
intranasal instillation. Data are means ± S.E.M. *P < 
0.01 Fisher’s least-significant difference test  (LSD) 
between sensitized group (n = 7) and extract group (n 
= 5).  For non sensitized  rats (n = 7).  

 
Figure 4: Effect of P. ovalis (Po) extract on 
ovalbumin-induced plasma leakage in sensitized rats 
(OA). The extract was given orally during four days 
(from day 24 to day 27),  15 minutes before each 
ovalbumin intranasal instillation. Data are means ± 
S.E.M. sensitized group (n = 10), extract group (n = 5) 
and non sensitized group (n = 5). 

Effects of the extract on antigen-induced 
leukocyte infiltration into the airway. 
In sensitized control rats, the leukocyte number 
in bronchoalveolar fluid is 1214 ± 189.52 against 
239 ± 72.73 in non sensitized group. The extract 
of P. ovalis root at oral doses of 100 and 200 
mg/kg inhibited cell infiltration significantly (P < 
0.01). The total leukocyte numbers are 508 ± 
30.7 and 467 ± 16.9 respectively for 100 and 200 
mg/kg of extract (Figure 3) 

 
Effects of the extract on antigen-induced 
airway plasma leakage. 
Antigen intranasal instillation to sensitized rats 
significantly increased airway plasma leakage, 
which was determined as the amount of Evans 
blue concentration. In the non sensitized group 
the concentration was 0.043 ± 0.007 µg/mL and 
in sensitized control group, it was 0.550 ± 0.03 
µg/mL (Figure 4). When the sensitized rats were 
treated with P. ovalis roots ethanolic extract at 
200 mg/kg, Evans blue concentration in 
bronchoalveolar  fluid was 0.402 ± 0.1 µg/mL 
(Figure 4). The extract at 200 mg/kg weakly 
reduced the increased plasma leakage into the 
airway (P > 0.05). 
 
Extract effect on histamine-induced 
bronchoconstriction in vitro. 
Histamine provoked tracheal smooth muscle 
contraction in vitro. The increased 
concentrations of histamine from 3x10-4 to 12x 
10-4 g/mL developed  a tension range from 250 ; 
600 ; 1100 to 1750 mg (data are not shown). 
These tensions were reduced when the tissues 
were treated with P. ovalis extract at 0.25 mg/mL 
(data are not shown). Tracheal contractile 
responses (% maximal effect) in presence of the 
extract were  11.6 ± 1.7%, 26.33 ± 4.46% and 
66.07 ± 5.38% for increasing concentration of 
histamine at  6,  9 and 12 x10-4 g/mL 
respectively, versus 36.11 ± 3.74%, 59.72 ± 
7.58% and 100 ± 5.15% with histamine alone 
(Figure 5). The extract inhibited significantly the 
tracheal contractile response to histamine in vitro 
(P < 0,05). 
In the presence of indomethacin and extract, 
tracheal contractile responses (% of maximum 
effect) to histamine at 9 and 12 x10-4 g/mL were 
9.28 ± 1.82% and 60.35 ± 5.9% respectively 
(Figure 5). In the presence of indomethacin + 
propranolol, these values were 34.52 ± 10.37% 
and 80.95 ± 9.52% (Figure 6). The extract 
inhibited histamine-induced bronchoconstriction 
in vitro in both experimental conditions. 
Moreover the extract induces also tracheal 
smooth muscle relaxation when the tissues were 
incubated in the presence of indomethacin + 
propranolol + atropine (Figure 7).  
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Figure 5: Concentration-
response curve of histamine on 
rats isolated trachea. Histamine 
was applied 10 minutes after 
extract of P. ovalis (Po) 
application. Data are means ± 
S.E.M. *P < 0.05 Fisher’s least-
significant difference test  (LSD) 
between histamine alone group 
(n = 11) and extract group 
(n = 5). Indomethacin alone 
group (n = 3).  
 
 
 
 
 
 
 
 
Figure 6: Concentration-
response curve of histamine on 
rats isolated trachea. Histamine 
was applied 10 minutes after 
extract of P. ovalis (Po) 
application. Data are means ± 
S.E.M. *P < 0.05 and **P <  
0.01 Fisher’s least-significant 
difference test  (LSD) between 
histamine alone group (n = 11) 
and  extract group (n = 5). 
Indomethacin + propranolol 
alone group (n = 5). 
 
 
 
 
 
Figure 7: Concentration-
response curve of histamine on 
rats isolated trachea. Histamine 
was applied 10 minutes after 
extract of P. ovalis (Po) 
application. Data are means ± 
S.E.M. *P < 0.05 and **P <  
0.01 Fisher’s least-significant 
difference test  (LSD) between 
histamine alone group (n = 11) 
and  extract group (n = 5). 
Indomethacin + propranolol + 
atropine alone group (n = 5). 
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DISCUSSION 
Our major findings of the present study can be 
summarized as follows: the extract of P. ovalis  
inhibited, in the sensitized rats, the increase of 
pulmonary inflation pressure induced by 
histamine; reduced the leukocyte infiltration into 
the airways; partially reduced plasma 
extravasation into the airway; and protected 
tracheal smooth muscle against histamine 
induced bronchoconstriction.   
Ovalbumin was used as an antigen on rats to 
provoke asthmatic symptoms (Schuster et al., 
2000). In the airways, the antigen induced the 
degranulation of the mast cells which released 
bronchoconstrictors such as histamine (Barnes, 
1998). Inhibition of histamine-induced 
bronchoconstriction in vivo by the extract could 
result from the direct effect of the extract on 
histaminic receptors on the tracheal smooth 
muscle, as the extract was given orally 30 
minutes before the test. This hypothesis is 
confirmed by the results obtained on tracheal 
smooth muscle in vitro. In fact, the extract 
reduces the contraction of the muscle induced by 
histamine in all three experimental conditions 
where histaminic receptors are exposed. Results 
from in vitro studies show that the extract could 
inhibit histaminic receptors. The extract could 
inhibit the effect of others bronchoconstrictors 
such as acetylcholine released by vagus nerves, 
through the indirect stimulating effect of 
histamine on these nerves (Costello et al. 1999).  
The inhibitory effect of drugs on the leukocyte 
trafficking has come to sharper focus in the 
research for novel treatments of asthma 
(Underwood et al., 1998) because one of the 
characteristics of asthma disease is the 
leukocyte infiltration into the airways (Möller et 
al., 1999) where eosinophils release many 
mediators, such as the major basic protein which 
induces the dysfunction of the neuronal M2 
muscarinic receptors in asthma and animal 
model of asthma (Fryer et al., 1999). These 
authors showed that in the lung of normal 
subjects, acetylcholine released from 
parasympathetic nerves is limited locally by 
negative feed-back of neuronal M2 muscarinic 
receptors but not in asthmatic subjects, as the 
neuronal M2 muscarinic receptors are blocked 
by the major basic protein. The extract, given for 
four days to the sensitized rats, reduced cell 
infiltration into the airway. As histamine also 
induces bronchoconstriction indirectly by release 
of acetylcholine, and because excessive release 
of acetylcholine results in neuronal M2 
muscarinic receptors dysfunction by eosinophilic 
major basic protein, the reduction of leukocyte 
infiltration into the airway due to the extract, 

contributes to explain its inhibition of 
bronchoconstriction in vivo. The mechanisms of 
the inflammatory cell infiltration reduction are not 
understood. Both cell infiltration reduction by the 
extract and the antagonist effect of the extract on 
histamine receptors on the trachea, in all three 
conditions previously described, are important in 
asthma therapy.  
Microvascular leakage followed by airway edema 
are thought to be involved in airflow obstruction 
and inflammatory events in asthma, and 
substances that reduce plasma leakage could be 
beneficial in the treatment of asthma (Inoue et 
al., 1997).  However, our results showed that the 
extract had a weak effect on the plasma 
extravasation, and we speculate that this effect 
could by explained by weak effect of the extract 
on endothelial cells contraction. 
 
CONCLUSIONS 
In summary, ethanolic extracts of P. ovalis roots 
inhibit histamine-induced bronchoconstriction on 
sensitized rat in vivo, reduce leukocyte infiltration 
into the airway and weakly reduce plasma 
extravasation into the airway, on ovalbumin 
sensitized rats. Furthermore, the extract reduces 
the bronchoconstriction induced by histamine in 
vitro. This plant could have a potential 
therapeutic importance in the treatment of 
asthma. Further investigations are needed to 
clarify the mechanisms of action of the extract.   
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