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Abstract 

Papaver rhoeas L. is an annual herb belongs to the Papaveraceae family that has not been investigated yet in Morocco. 

The flowers of this plant have been used in treating mild pain caused by earache, toothache and neuralgia, and an 

infusion of the petals is traditionally taken for coughs, insomnia and poor digestion. 

In this study the toxicological effect of Papaver rhoeas L. aqueous extract (PRAE) was determined in mice. The 

toxicological results obtained indicated that 2000 mg/kg is LD50. Phytochemical screening of this plant revealed the 

presence of various bioactive secondary metabolites as tannins, saponins, terpenoids, flavonoids, and alkaloid. PRAE have 

been investigated for analgesic effects in acetic acid induced pain in mice and using tail flick in rats and for the anti-

inflammatory effects with the carrageen and experimental trauma-induced hind paw edema tests. Results demonstrated 

that Papaver rhoeas L. acts as a potent analgesic and anti-inflammatory agent in all tested models for analgesia and 

inflammation in Morocco.  
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Abbreviations: PRAE: Papaver rhoeas L. Aqueous 
Extract 
 

Introduction 

Morocco is characterized by a great richness and 
diversity in aromatic and medicinal plants and it has an 

ancestral knowledge in the use of plants for medicinal and 
cosmetic purposes. The analysis of the bibliographic data 
showed that a large number of plants in Morocco are 
exploited for aromatic and medicinal purposes and 
several of them are commercialized internationally [1]. 
Papaver rhoeas L. is an annual herbaceous species of 
flowering plant in the poppy family, Papaveraceae. This 
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plant is a temperate native with a very wide area, from 
Africa, to temperate and tropical Asia and Europe. It 
grows in fields, beside roads and grasslands. Papaver 
rhoeas L. is very slightly narcotic. The chef constituent of 
the fresh petals is the red coloring matter, which consists 
of rhoeadic and papaveric acids this color is much 
darkened by alkalis. The genus name of this plant is from 
Latin papps and alludes to the thick milky latex found in 
the stems, the species name rhoeas may be from the latin 
rhoea, the common name of the red poppy, which may be 
a derivative of the greek rhoeo, to break or shatter, 
denoting the quick falling sepals, petals and seeds [2]. The 
medicinal uses of  Papaver rhoeas L. are somewhat 
unclear. However, as early as the 11th century, Arab 
physicians used this plant as a cough remedy [3]. This 
plant is claimed to be useful in the treatment of 
respiratory problems, asthma, cough, loss of voice, hay 
fever, insomnia, and intestinal and urinary irritations 
[3,4]. Previous phytochemical investigations on this plant 
have revealed the presence of mainly various alkaloids [5-
7]. As part of our on-going screening of plant extracts for 
activities the purpose of this study was to investigate 
about the preliminary phytochemical screening of 
Papaver rhoeas L. and to evaluate analgesic and anti-
inflammatory activities of Papaver rhoeas L. aqueous 
extract in rodents. 
 

Materials and Methods 

Plant Material 

Aerial parts of Papaver rhoeas L. were collected in and 
around Sidi Yahya in Morocco in the month of April 2016. 
The specimen was identified at the Department of Plant 
Biology, Ibn Tofail University, Morocco and Voucher 
specimen (N° Rab 7313) was kept in the herbarium of 
Botany Department of Scientific Institute of Rabat. The 
plant leaves were thoroughly washed with tap water to 
avoid dusts and other unwanted materials accumulated 
on the leaves from their natural environment. The dust 
free leaves were allowed to dry under shade in the botany 
laboratory. The dried leaves were powdered by using 
electric blender. Finally, fine powder was collected from 
the powdered leaves by sieving through the kitchen 
strainer and used for extraction [8]. 
 

Preparation of Aqueous Extract 

50 g of powdered material of Papaver rhoeas L. was 
taken in beaker having 2 L capacities and 500 ml of 
distilled water was added, soaked for 48 h with occasional 
shaking and stirring. The soaked material of plant was 
filtered through several layers of muslin cloth one by one 

for coarse filtration. The filtered extracts were 
concentrated under reduced pressure at 40°C, in rotary 
evaporator. The semi-solid mass was obtained and was 
weighed to calculate the yield, which was 13.76% (w/w) 
respectively and stored in a refrigerator (-8°C), until use 
[9,10]. 
 

Phytochemical Screening 

Phytochemical properties of Papaver rhoeas L. were 
tested according to the method described by trease and 
Evans (1983) using the following chemicals and reagents: 
Alkaloids with Mayer and Dragendoff’s reagents, Saponins 
(frothing test) and tannins (FeCL3), flavonoids (Nacl and 
HCL), terpenoids (Salkowski test), anthraquinones 
(H2SO4) [11,12]. 
 

Animals 

Rats (180-220 gm each) and mice (20-25 gm each) of 
either sex used in this study were housed in the animal 
center of Mohammed V University, Medicine and 
Pharmacy Faculty, Rabat, Morocco. Animals were given 
tap water ad libitum and maintained under standard 
conditions at 23±1 °C and relative humidity 60–70% and 
12h-dark/12h-light cycle. The investigation was 
conducted in accordance with the Official Journal of the 
European Committee in 1991 and approved by the 
Institutional Research Committee regarding the care and 
use of animals for the experimental procedure in 2010; 
CEE509 [13,14]. 
 

Acute Toxicity Test 

LD50 values were determined as described by OECD 
423 this method is preferred because fewer animals are 
required [15]. Median lethal dose (LD50) of the aqueous 
extract was determined using female Swiss mice. The 
aqueous extract was dissolved in distilled water and given 
by orally way in a single dose (2 gm/kg, p. o.) of body 
weight. Mice were observed for clinical effects and 
mortality during 14 days [16]. 
 

In vivo Analgesic Activity 

Acetic acid-induced writhing test: The test was 
performed according to Koster Test [17]. Nociception was 
induced by an intraperitoneal (i. p.) injection of 0.1 
mL/10 gm acetic acid solution (3% with 300 mg/kg). 
Positive control animals were pretreated with aspirin 
(200 mg/kg, p. o.) 30 min before acetic acid. The aqueous 
extract of Papaver rhoeas L. was administered in different 
doses at 200 and 400 mg/kg p. o. to the Swiss mice after 
an overnight fast. Five minutes after the i. p. injection of 
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acetic acid, the number of writhing and stretching was 
recorded during 20 min. 
 
Tail immersion test: This experiment was done based on 
the previous observation demonstrating that morphine-
like analgesics prolongs the tail withdrawal latency from 
hot water in rodents [18,19]. Rats that showed tail 
withdrawal time between 1.5 and 2 s were selected for 
this experiment, and the pretreatment latency was 
recorded. Then rodents were pretreated with morphine 
or aqueous extract of Papaver rhoeas L. and 4 to 5 cm of 
their tail was immersed in the warm water with a 
constant temperature of 55°C. The time between tail 
submersion and tail deflection was recorded at 15, 30, 45, 
60 and 120 min after the treatment with standard drug or 
extract. A cut-off time of 10 s was maintained to avoid tail 
tissue damage in the rodents. 
 

Anti-Inflammatory Activity 

Carrageenan-induced rat paw edema: Carrageenan-
induced hind paw edema model was used to determine 
the anti-inflammatory activity [20,21]. Animals were 
treated with the aqueous extract of Papaver rhoeas L. at 
doses 400 and 800 mg/kg p.o., Indomethacin (10 mg/kg) 
or normal control, 60 min prior to injection of 1% 
carrageenan (50 μl) in the plantar side of left hind paws of 
the rats. Paw volume was measured after Carrageenan 
injection at 1h30, 3h, and 6 h using a plethysmometer 
(model 7500, Ugo Basile).  
 Percent inhibition of the edema was calculated as  
% of inhibition= mean [v Left _v Right] control-[v Left _v 
Right] treated ⁄ [v Left _v Right] control × 100.  
V Left means the volume of edema on the left. 
V Right means the volume of edema on the right. 
 
Experimental Trauma-Induced Rat Paw Edema: In this 
test the anti-inflammatory properties were investigated 
by using mechanical stimuli (Riesterer and Jaques Test) 
[22]. Rats were given indomethacin (20 mg/kg p. o.) and 
aqueous extract (400,800 mg/kg p. o.) 1 h before 
dropping a weight of 50 gm onto the dorsum of the left 
hind paw of all rats. The right hind paw is not treated; it is 
taken as a witness. The paw volume was measured 
immediately before and at 1h30, 3h and 6h after 
treatment by means of volume displacement methods 
using a 7500 Ugo Basile Plethysmometer. The difference 
between the left paw and right paw volumes indicated the 
degree of inflammation. The average percentage increase 
in paw volume of each group was calculated and 
compared with the control group and the indomethacin 
group.  
 

 The percentages of inhibition of inflammation were 
calculated according to the following formula:  
% of inhibition=mean [v Left _ v Right] control [v Left _ v 
Right] treated ⁄ [v Left _ v Right] control × 100. 
 

Statistical Analysis 

Values were presented as mean ± SEM and were 
analyzed by one-way analysis of variance (ANOVA), 
following by student’s t-test. All differences showing a 
*p<0.05 were accepted as statistically significant. 
 

Result  

Phytochemical Study 

All results of phytochemical analysis are showed in 
the Table 1. 

 
The present study revealed that the phytochemical 

screening showed positive results for Tannins, Saponins, 
and Terpenoids with high degree of precipitation (+++). 
Flavonoids, and alkaloids were determined to be present 
with lesser amount (+) only in this plant. 
 

Phytochemicals Papaver rhoeas 

Tannins +++ 

Flavonoids + 

Saponins +++ 

Alkaloids + 

Terpenoids +++ 

Anthraquinones - 

Table 1: Phytochemical screening of Papaver rhoeas L. 
aerial parts. 
 

Acute Oral Toxicity Study 

 No adverse effect or mortality was detected in Swiss 
mice at 2 g/kg of Papaver rhoeas L. aqueous extract. All 
the animals were alive, healthy and active during the 
observational period of 14 days. So the LD 50 was 
considered as >2000 mg/kg. 
 

In vivo Analgesic Activity 

Acetic acid induced writhing test: The results obtained 
with acetic acid-induced writhing are shown in Table 2. 
All doses administered (200 and 400 mg/kg, p.o.) had a 
significant (P<0.05) effect on the number of abdominal 
constrictions, promoting 20.25, 12.25 writhing and 
60.29% and 75.98% inhibition, respectively, as compared 
with the control group treated with distilled water. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3113358/table/T0001/
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Aspirin at a dose of 200 mg/kg (p.o.) reduced the writhing 
count (45 to 19.6) in 20 minutes showing 61.56% 

inhibition.  

 

Treatment groups Dose mg/kg p.o. No of writhing Percent of inhibition (%) 

Control 0,5 ml/mouse 45±2.58 - 

Aspirin 200 19.6±2.88* 61.56 

AEPR 200 20.25±3.21* 60.29 

AEPR 400 12.25±2.40* 75.98 

Table 2: Effect of Papaver rhoeas L. on acetic acid induced writhing in mice. 
Values are means ± S.E.M. * P < 0.05, significantly different from control; Student’s t-test (n= 6). 
 
Tail flick test: Table 3 shows the results obtained for Tail 
flick Test. There was no significant difference between 
mean reaction time of different groups (P>0.05) at 0 hr. 
Test groups showed increase in the reaction time 
significantly after 15 min in the doses of 400 mg/kg and 

800 mg/kg body weight, per orally compared to the 
control group. AEPR at the dose of 400 and 800 mg/kg 
body weight, per orally showed highly significant increase 
in reaction time at 30 min (reaction time 7.32 and 9.72 
seconds respectively, P<0.05). 

 

Reaction Time in Seconds 

Treatment /Dose 0 min 15 min 30 min 45 min 60 min 120 min 

Control 1.57±0.13 1.62±0.1 1.63±0.09 1.65±0.13 1.54±0.14 1.45±0.14 

Morphine 5mg/kg 1.78±0.19 3±0.15 5.5±0.19 7.49±0.15 5.05±0.14 3±0.13 

AEPR 400 mg/kg 1.65±0.13 5.82±0.28* 7.32±0.2* 4.66±0.7* 3.35±0.29 3.15±0.15 

AEPR 800 mg/kg 1.70±0.73 4.83±0.65* 9.72±0.45* 5.06±0.32* 4.71±0.16* 4.013±0.21 

Table 3: Central Analgesic activity of Papaver rhoeas L. by Tail immersion test. 
Values are means ± S.E.M. *P < 0.05, significantly different from control; Student’s t-test (n= 6) AEPR: Aqueous extract of 
Papaver rhoeas L. 
 

Anti-Inflammatory Activity 

Carrageenan-induced rat paw edema: The aqueous 
extract of Papaver rhoeas L. at a dose of 400 mg/kg , 
showed 87.47%, 86.99% and 75.65% inhibition at 1h30–
6th hour Mean while Aqueous extract administered at a 
dose of 800 mg/kg, showed 87.47%, 87.49% and 83.61% 

inhibition at 1h 30–6th hour respectively while 
Indomethacin at a dose of 10 mg/kg p.o. prevented 
carragenan induced paw edema with a percentage 
inhibition of 64.24%, 74.14%,63.59 %, at 1h30–6th hour 
respectively (Table 4 & 5). 

 

Treatment groups n=6 Dose mg/kg p.o. 

Mean volume of edema (paw left-paw right) induced by 
carrageenan (ml) 

1h30 3h 6h 

Control - 0.386±0.01 0.581±0.00 0.478±0.01 

Indomethacin 10 0.115±0.003* 0.15±0.006* 0.165±0.007* 

AEPR 400 0.036±0.13* 0.055±0.13* 0.075±0.05* 

AEPR 800 0.038±0.11* 0.06±0.061* 0.054±0.089* 

Table 4: Effect of Papaver rhoeas L. on carrageenan-induced rat paw edema. 
 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5615419/table/tbl0005/
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Values are expressed as mean ± S.E.M. (𝑛 = 6), AEPR: 
aqueous extract of Papaver rhoeas L.,*P<0.05 statistically 

significant compared to the control and reference drug 
(Indomethacin). 

 

Treatment groups n=6 Dose mg/kg p.o. 

Percent of Inhibition of Inflammation Induced By  
carrageenan (%) 

1h30 3h 6h 

Control - - - - 

Indomethacin 10 64.24 74.14 63.59 

AEPR 400 87.47 86.99 75.65 

AEPR 800 87.47 87.49 83.61 

Table 5: Percentage of inhibition of inflammation of Papaver rhoeas L. using carrageenan-induced rat paw edema. 
𝑁= 6; these results compared with standard drug (Indomethacin, 10mg/kg,p.o.) were administered by the oral route. 
 
Experimental trauma-induced rat paw edema: Table 6 
& 7 shows that all Papaver rhoeas L. doses significantly 
decreased the inflammation compared to controls, with 
the maximum effect at 3 hour produced by 400 mg/kg 

(94.95%) and 800 mg/kg (94.73%). Meanwhile, 20 
mg/kg of indomethacin significantly inhibited 
inflammation compared to controls, and the largest effect 
was (83.62%). 

 

Treatment groups n=6 Dose mg/kg p.o. 
Mean volume of edema (paw left-paw right) Induced By  

Experimental Trauma(ml) 

1h30 3h 6h 

Control - 0.441±0.01 0.693±0.01 0.563±0.01 

Indomethacin 20 0.09±0.006* 0.102±0.008* 0.142±0.006* 

AEPR 400 0.032±0.08* 0.027±0.04* 0.06±0.115* 

AEPR 800 0.034±0.06* 0.032±0.017* 0.05±0.06* 

Table 6: Effect of aqueous extract of Papaver rhoeas L.on experimental trauma-induced rat paw edema. 
 

Values are expressed as mean ± S.E.M. (𝑛 = 6), AEPR: 
aqueous extract of Papaver rhoeas L., ∗𝑃< 0.05 statistically 

significant compared to the control and, reference drug 
(Indomethacin). 

 

Treatment groups n=6 Dose mg/kg p.o. 
Percent of Inhibition of Inflammation Induced By  

Experimental Trauma (%) 

1h30 3h 6h 

Control - - - - 

Indomethacin 20 79.55 83.62 75.16 

AEPR 400 90.78 94.95 83.97 

AEPR 800 88.09 94.73 84.2 

Table 7: Percentage of inhibition of inflammation of Papaver rhoeas L. using experimental trauma-induced rat paw 
edema. 

𝑁= 6; these results compared with standard drug (Indomethacin, 20mg/kg, p.o.) were administered by the oral route. 
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Discussion 

     This study was undertaken to investigate the aqueous 
extract of Papaver rhoeas L. at doses 400 and 800 mg/kg 
(-1) p.o. for analgesic and anti-inflammatory activities. 
The analgesic effect was studied using acetic acid-induced 
abdominal constriction in mice and tail immersion test in 
rats, while the anti-inflammatory effect was investigated 
using carrageenan and experimental Trauma- induced 
paw oedema in rats. 

 

The extract of Papaver rhoeas L. showed statistically 
significant (P<0.05) analgesic activity at all tested dose 
levels and it also exhibited significantly (P<0.05) anti-
inflammatory effect. The preliminary phytochemical 
screening of the plant extract revealed the presence of 
Flavonoids, Terpenoids, Tannins, Alkaloids and Saponins 
while the effect of flavonoids, saponins and tannins on 
analgesic and inflammatory has been reported. In the 
analgesic effect against acetic acid induced visceral pain, 
the characteristic of pain activity is presented with 
contraction of abdominal muscle followed by extension of 
hind limbs and elongation of body part and such 
constriction is thought to be mediated by local peritoneal 
receptor [23]. The acetic acid provoked writhing is simple 
and commonly used method for screening analgesic drugs 
[24]. In the tail immersion method [25], The behavior of 
pain resulting from this method is based on reflex 
mediated at spinal level which is considered more 
sensitive to other thermal nociceptive models like hot 
plate method [26, 27].  

 
This method has also advantage of differentiating 

central opioid-like analgesics from peripheral analgesics 
[28]. In our study we believe that the analgesic activity of 
the extract may therefore be due to either its action on the 
peritoneal receptors, the inhibition of the production of 
arachidonic acid metabolites or the inhibition of synaptic 
transmission of painful messages to the central nervous 
system. In the anti-inflammatory effect, the carrageenan 
and experimental-Trauma induced rat paw edema is 
commonly used as an experimental animal model to 
evaluate the anti-inflammatory potential of natural 
products and is believed to be biphasic. The initial phase 
is due to the release of histamine, serotonin and kinin in 
the first hour after administration of carrageenan or 
trauma. Second phase is attributed to release of 
bradykinin, prostaglandin and lysosome [29] Saponins 
are reported to have anti-inflammatory effects supported 
by the reduction of carrageen an induced lipid 
peroxidation and hydroxyl radical content in rat serum 
[30].  

In previous study certain flavonoids possess potent 
inhibitory activity against a wide array of enzymes and 
prostaglandins [31-32] also in another study some 
tannins have been shown to inhibit the inflammatory 
events which occur at the onset of hemorrhagic cystitis. 
The coexistence of both analgesic and anti-inflammatory 
effects seen with this extract is well defined for various 
non-steroidal anti-inflammatory drugs (NSAIDs) since the 
cyclooxygenase enzyme which leads to the production of 
prostanoids is usually inhibited. Our results suggest that 
the extract has NSAID-like activity which correlates with 
the traditional use of the plant. The result obtained from 
this study shows that aqueous extract of Papaver rhoeas L. 
contained phytochemical constituents with analgesic and 
anti-inflammatory activities, therefore this plant could be 
used in the management of pain and inflammatory 
conditions in Morocco. 
 

Conclusion  

In conclusion, Papaver rhoeas L. in a dose-dependent 
pattern was effective in attenuating pain and 
inflammation in rodent models, and therefore it could be 
investigated as a potential treatment for pain and chronic 
inflammatory conditions in humans. 
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