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Abstract 

The present study evaluates the phytochemical screening, analgesic and anti-inflammatory properties of aqueous and 
methanolic extracts from the root of Oligomeris linifolia (OL). Pain responses were studied in mice using acetic acid 
writhing method and in rats using the hot plate and formalin test. The effect of the extract on edema induced by 1.5% 
carrageenan was also investigated. The extracts of OL exhibited significant anti-nocicetive properties against acetic acid 
induced abdominal constrictions in mice. In the rat the extract exhibited significant analgesic activity as evidence by (i) 
increased escaped latency on hot plate in the extract-treated rats and (ii) reduction in formalin-induced pain. The 
maximum edema rates attained in the rats pre-treated with 150mg/kg of aqueous and methanol extracts of OL (12.50 
± 2.88%, P<0.005 and 21.63 ± 3.21%, P<0.05 respectively) were significantly lower than the control value (32.62 ± 
5.33%). Aspirin (150mg/kg) gave a maximum edema rate of 13.04 ± 1.98% (P<0.005). The results provide preliminary 
evidence for the anecdotal use of Oligomeris linifolia by traditional medical practitioners in the management of pain and 
inflammation. 
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1. Introduction

Pain, disease and death have always been associated with the human life. The men of early ages must have used 
therapeutic agents from those things which were easily available to them. Plants were among those things which have 
used as remedies since time immemorial [1]. Infectious diseases are the leading cause of death world-wide. Antibiotic 
resistance has become a global concern [2]. The clinical efficacy of many existing antibiotics is being threatened by the 
emergence of multidrug-resistant pathogens [3]. Many infectious diseases have been known to be treated with herbal 
remedies throughout the history of mankind. Natural products, either as pure compounds or as standardized plant 
extracts, provide unlimited opportunities for new drug leads because of the unmatched availability of chemical 
diversity. There is a continuous and urgent need to discover new antimicrobial compounds with diverse chemical 
structures and novel mechanisms of action for new and re-emerging infectious diseases [4]. Therefore, researchers are 
increasingly turning their attention to folk medicine, looking for new leads to develop better drugs against microbial 
infections [5]. 

Resedaceae is family of 6 genera and 70 species found mostly in dry habitats in Africa, S. Europe, Middle Eeast, and 
Central Asia to SE. Asia and Eastern U.S.A”. Oligomeris genus is with nine species distributed in SW. USA, N. & S. Africa, 
Middle East to Pakistan and India. Represented locally by 1 species only [6].  
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Oligomeris linifolia (Vahl) (Rasedaceae) is one of four Oligomeris species, commonly named as lineleaf whitepuff. It is 
native to some parts of the Middle East India, Southern Europe, North Africa and North America. The plant grows in 
many habitat types including deserts, saline soils, plains, coastline, and other places. It is an annual herb, up to 50 cm 
tall, with a linear leaves and white flowers. [7].  

2. Material and methods 

The research work was carried out in natural product chemistry laboratory, Department of Pharmacy, Bahauddin 
Zakariya University, Multan. Description of materials and methods adopted is described below.  

2.1. Collection of Oligomeris linifolia  

The plant, Oligomeris linifolia was collected from forest park of Perrowal distric Khanewal. Dr. Altaf Hussain Dasti 
(Professor, Institute of pure and applied Biology, Bahauddin Zakariya University, and Multan) identified the plant as 
Oligomeris linifolia. The specimen voucher # 38FCV1 was deposited in the herbarium of institute of pure and applied 
biology, Bahauddin Zakariya University, Multan.  

2.2. Extraction of Oligomeris linifolia  

For effective extraction of plant, whole plant material was kept under shade for drying for 15 days. When plant material 
dried, it was ground in grinding mill and weighed. The extraction of Oligomeris linifolia was carried out by simple 
maceration process. 350gm of ground plant material was taken in extraction bottle and measured volume of 
dichloromethane was added to it. To achieve maximum possible extraction, this mixture was shaken after some time 
then homogenized in ultrasonic bath. Filtration of this mixture was carried out after 24 hours. Then marc was macerated 
again by dichloromethane using same above procedure. After 3rd collection of this extract, the marc was extracted by 
methanol in the same manner. The extracts of dichloromethane and methanol were concentrated separately under 
reduced pressure by using rotary evaporator. The extracts of dichloromethane and methanol were collected in separate 
sample bottles and weighed. Then they were designated codes as OLD and OLM respectively.  

2.3. Preliminary phytochemical analysis  

Chemical tests are used for evaluation and identification of constituents in drug sample. These tests are very specific for 
a single compound or general for a specific class of constituents i.e., alkaloids. Color or turbidity is developed in many 
tests. Color should be matched with an authentic specimen while turbidity in sample tube, in case of precipitation 
reactions, is compared with reagent containing test tube alone. Mostly, these tests can equally be applied for extracts 
and isolated components [8].  

2.3.1. Tests for cardiac glycosides (Keller Kiliani test)  

1g of ground drug under study was taken in test tube and 10 ml of 70% alcohol was added to it. Then mixture was boiled 
for 2 minutes on water-bath and filtered. Filtrate was diluted with double volume of distilled water and strong solution 
of lead sub acetate was added. Solution was filtered again that remove chlorophyll and other pigments. The filtrate was 
extracted with 10 ml of chloroform or carbon tetrachloride after shaking it vigorously. Chloroform layer was separated 
and evaporated to dryness in a china dish over water bath. The residue was dissolved in 3 ml of 3.5% ferric chloride in 
acetic acid glacial and transferred to test tube after one minute. Then sulfuric acid was added carefully along the wall of 
test tube which formed the lower layer. Cardiac glycosides were confirmed by appearing of pale green color at upper 
layer (due to steroidal nucleus) and Brown color at interface (due to deoxy sugar) on standing [9]. 

2.3.2. Test for anthraquinones glycosides (Borntrager’s test)  

0.5g of ground drug on study was taken and extracted with 10 ml of hot water for 5 minutes. It was filtered while hot, 
allowed to cool and extracted with 10 ml of carbon tetrachloride. The carbon tetrachloride was taken off, washed with 
5 ml of water and shaken with 5 ml of dilute ammonia solution. No free anthraquinones were revealed as absence of 
color (pink to cherry-red). 0.1g of other powdered drug was extracted with 10 ml of ferric chloride solution and 5 ml 
hydrochloric acid. It was heated on water bath for 10 minutes and filtered hot solution, then cool the filtrate and 
subsequently extracted with 10 ml of carbon tetrachloride. The carbon tetrachloride was taken off, washed with 5 ml of 
water and shaken with 5 ml of dilute ammonia solution. No anthraquinone glycosides were revealed as absence of color 
(intense pink to cherry-red) in drug under study [10].  

2.3.3. Tests for saponin glycosides  

0.5g of powdered drug was added to water. Persistent froth was formed which indicated presence of saponins [11].  
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2.3.4. Tests for alkaloids  

3g of powdered drug under study was taken and boiled with 10 ml of dilute HCl in a test tube for 1 minute then cool and 
allow the debris to settle. Supernatant liquid was poured off other test tube.3 drops of Dragendorff’s reagent were added 
to 1 ml of filtrate. The distinct precipitate or turbidity appeared that indicate presence of alkaloids. To further confirm 
the presence of alkaloids, the remainder of the filtrate was made alkaline to litmus paper with dilute ammonia solution. 
This alkalinized solution was transferred to separating funnel and extracted with 5 ml of chloroform by shaking it gently. 
Two layers were observed. The lower chloroform layer was extracted with 10 ml of dilute acetic acid and discarded the 
chloroform. The extract was divided into four portions and adds few drops of Wagner’s reagent, Mayer’s reagent and 
Dragendorff’s reagent to three portions separately. An observation of turbidity or precipitate compared with untreated 
control (fourth portion) with either or all reagents confirmed presence of alkaloids [12]. 

Animals  

Adult male Swiss mice (20-25g) and Wistar strain albino rats (110 – 150g) obtained from the small animal house, 
department of Pharmacology were used. They were caged under standard laboratory conditions and fed with laboratory 
animal cubes and water ad libitum. Acclimatization period of two weeks was allowed (housing condition: 27 ± 2oC) 
before the commencement of the study. 

2.3.5. Tests for Analgesic activities 

Acetic acid – induced abdominal writhing test 

Mice were treated orally with aqueous (AES) and methanol (MES) extracts of OL at 17.5, 35.0, 70.0, and 140mg/kg 
doses. Acetylsalicylic acid (Aspirin) was used as a reference analgesic compound at similar doses as AES and MES. 
Control animals received 0.2ml-distilled water. 30 minutes later, the animals were given 1.2-% acetic acid solution 
intraperitoneally. Each animal was observed during 15min. of acetic acid injection. The symptoms of the acetic acid-
induced abdominal writhing were similar to those described by Emele and Shanaman (1963). The number of writhing 
and stretching within the observation period was recorded. The percentage protection was calculated using the ratio: 
(control mean –treated mean) x 100/control mean [13]. 

2.3.6. Hot Plate assay 

This was achieved by a minor modification of the method described by Woofe and MacDonald (1944). The hot plate was 
standardized by inverting a water-filled conical flask, which was connected by rubber tubing to water through. The 
temperature of the inverted flask was kept constant at 56 ± 1oC by a cyclotherm inserted into the through. The reaction 
time (time taken by the animal to lick or fan its paws or jump from the plate) was measured and recorded 30 minutes 
prior to oral administration of AES, MES, reference drug or vehicle and at 30,50, 70 and 90 minutes after administration. 
The percentage increase in reaction time over control latencies for each drug group was calculated from the mean 
latency before drug administration. 

Each animal served as its own control, as preliminary experiments showed that the procedure involved with the oral 
administration of the vehicle alone had no significant effect on the response times at 90 minutes. 

2.3.7. Formalin test 

Rats were treated orally with AES at vehicle animals were observed for 60 minutes after a subplantar injection of 0.05ml 
of sterile 5% formalin. The pain rating scale of Dubuisson and Dennis (1977) was essentially followed. 

2.3.8. Anti-inflammatory tests 

Carrageenan-induced paw edema-An Edema was induced on the right foot of rats by subplantar injection of 0.05ml of 
solution of 1.5% carrageenan in 0.9% saline (w/v). The diameter of the injected paws and contra lateral paws were 
measured 1 hour before and 1,2,3,4 and 5 hours after induction of inflammation using a cotton thread. The edema was 
expressed in terms of the difference between the right and left B paws. The reference group of animals were treated 
with Aspirin (120mg/kg). 

2.3.9. Statistical analysis 

For the experiments on formalin, carrageenan paw edema and acid writhing tests, statistical comparisons were made 
using the Student’s t-test. For the hot plate test, paired t- test was used to compare results of pain responses before and 
after treatment with extract, reference drug or vehicle.  
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3. Results  

3.1. Secondary Metabolites 

The results of detection of secondary metabolites root extracts of Oligomeris linifolia are shown in table below 1. 

Table 1 Result of secondary metabolites in root extract of Oligomeris linifolia  

Plant name Alkaloids Anthraquinones  Cardiac glycosides  Saponins  

Oligomeris linifolia  Absent  Present  Present  Present  

3.2. Analgesic activity 

3.2.1. Acetic acid writhing response 

The cumulative dose-response relationship for the anti-nociceptive property of AES using the acetic acid writhing model 
is shown in Fig.1. At a dose of 17.5mg/kg the aqueous and methanol extracts gave 38.47% (P < 0.05) and 27.63% (P < 
0.05) protection respectively while the protections at 140mg/kg were 68.78% and 55.60% respectively (P < 0.001). 
The respective doses of AES and MES necessary to give 50% protection against acetic acid induced pain (PD50 obtained 
by regression analysis using the dose-response relationship) were 44.46mg/kg and 77.6%. Aspirin, which was used as 
the reference analgesic drug, gave a PD50 of 65.38mg/kg. 

3.3. Hot Plate test 

As shown in Table 2, the animals treated with both aqueous and methanol extract of OL tolerated the hot plate to 
significantly higher levels than those given vehicle. The maximum inhibitory rates of MES and AES (150mg/kg) and 
aspirin (150mg/kg as positive control) were 35.98 ± 3.22, 49.74 4.25 and 28.65 ± 3.20 respectively. 

Table 2 Effect of aqueous (AES) and methanol (MES) root extracts of Oligomeris linifolia on thermal (hot plate) induced 
pain in mice 

Treatment Tolerance Pre-  Post-treatment   

  treatment 30min 50min 70min 90min 

Vehicle Latency (min) 9.95 ± 0.87 10.2 ±0.6 8.7 ± 1.07 9.55 ± 1.01 11.05 ± 3.8 

 Protection (%) 0 2.51 ± 0.34 12.56 ± 0.26 4.02 ± 0.33 11.06 ± 0.62 

MES Latency (min) 10.2± 1.65 12.46 ± 0.95 13.87 ± 0.92 11.9 ± 0.78 10.81 ± 1.10 

 Protection (%) 0 22.16 ± 4.12 35.98 ± 3.72 16.67 ± 2.68 21.62 ± 2.2 

AES Latency (min)  13.18 ± 0.98 14.3 ± 0.71 12.25 ± 0.85 11.07 ± 0.74 

 Protection (%) 0 37.96 ± 5.35 49.74 ± 4.25 28.27 ± 2.93 15.92 ± 4.06 

Aspirin Latency (min)  11.91 ± 0.94 12.17 ± 1.08 11.98 ± 0.97 11.84 ± 0.92 

 Protection (%) 0 26.37 ± 4.13 28.65 ± 3.20 27.06 ± 4.02 25.62 ± 3.25 

3.3.1. Formalin test 

The pain scores of controls and extract-treated rats after subplantar injection of formalin are shown in fig. 3. Both 
extracts of OL inhibited both the early and late phases of formalin-induced pain response. The reference algic drug, 
aspirin, inhibited only the late phase. The mean pain scores in the rats treated with MES, AES and aspirin (150mg/kg) 
were 1.66± 0.11 (P<0.05), 1.23 ± 0.15 (P<0.01) and 1.33 ± 0.19 (P<0.02) respectively when compared with the vehicle 
treated control animals (1.87 ± 0.12). 
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3.3.2. Anti-inflammatory test 

The maximum edema rates attained in the rats pre- treated with MES and AES (21.68 ± 3.21, P< 0.05 and 12.50 ± 2.88, 
P < 0.05 respectively) were significantly lower than the control value (32.62 ± 5.33%). Aspirin (150mg/kg) gave a 
maximum edema rate of 13.04 ± 1.98% (P< 0.01). 

Table 3 Effect of aqueous (AES) and methanol (MES) root extracts of Oligomeris linifolia on carragenan-induced paw 
edema at 3hrs 

 Vehicle AES MES Aspirin 

Mean Paw Edema (cm) 3.2 ± 0.06 2.5 ± 0.38** 2.88 ± 0.04 2.60 ± 0.05* 

% Inhibition 10.34 57.52 10.3 51.47 

4. Discussion 

The methanol and aqueous extract of Oligomeris linifolia has been screened for analgesic and anti-inflammatory 
activities. The major reason for performing the study was to confirm the anecdotal evidence that the plant can be used 
in the treatment of pain-related conditions [14]. 

Several chemicals (e.g. Phenylquinone, acetic acid e.t.c) have been reported to induce writhing responses in animals 
(Berkenkopt and Weichman, 1988). In the present study, aqueous extract in OL inhibited the writhing responses 
induced by acetic acid in a dose-dependent manner, the potency being greater than that of the references analgesic 
compound, aspirin. The PD50 of 66.07mg/kg obtained for our brand of acetyl salicyclic acid in the present study 
compared favourably with a previously reported value of 68.0mg/kg for the same compound and using the same pain-
rating method. A major setback of the acetic acid writhing method is its inability to indicate whether the analgesic effect 
way due to central or peripheral inhibitions [15]. 

Thermal induced nociceptive responses could be inhibited by centrally acting analgesics (e.g. narcotic agents) but not 
peripheral analgesics like aminopyrine or aspirin [16]. Hence the poor inhibitory response of aspirin in the hot plate 
assay. Our results suggest that OL may have a central analgesic effect. This assertion is further supported by the result 
of the formalin test, which has been a useful tool for obtaining neurogenic inflammation and continuous pain. 

The biphasic reaction of carrageenan induced and paw edema has been reported. The early phase of the inflammation 
was related to the release of histamine and like substances while the late phase was associated with the activation of 
plama kinnins and tissue prostaglandins. OL in the present study inhibited the early phase of the carrageenan-induced 
paw edema. Many plant extracts containing saponins, glycosides and tannins as the major active components have been 
shown to have potent analgesic properties [17, 18]. The activities OL reported the present study and may not be 
unrelated to the presence of these compounds. 

Further studies concerning the isolation and pharmacology of the active substances are warranted. 

5. Conclusion 

The findings of the study validate the traditional use of selected medicinal plant for the management of pain and 
inflammation. Further investigation for the isolation of secondary metabolites responsible for pharmacological 
activities, is suggested. 
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