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 Background: The anti-inflammatory and analgesic effect Pandanaceae family is 
common in the field of pharmacology. Studies proved that some species such as 
Pandanus odorotissimus, Pandanus fascicularis and  Pandanus amarylliforius have 
anti-inflammatory effects on rats and contain phenolics, flavonoids and anti-oxidant 
properties. Objective: Primarily, this study aims to test the antinociceptive  and anti-
inflammatory effect of the methanolic roots and stem extract of Pandanus dubius 
Spreng in mice using tail flick assay, writhing assay and white blood cell count. 
Results: The average maximum effect of F1(90.4%) and F4 (88.48%) of the root and 
stem methanolic extract of P. dubius Spreng. were higher compared to the positive 
control (ibuprofen) with 76.1%. This shows a good analgesic activity and have 
produced a significant (p-value 0.017) decrease in writhing counts. The computed p- 
values for the WBC count shows that the anti-inflammatory effects of F1 (p-value 
0.030),  F2 (p-value 0.012), and F4(p-value 0.001) are comparable to the positive 
control. . Conclusion: It is concluded that at certain fractions, P. dubius Spreng. root 
and stem methanolic extracts are capable of inhibiting inflammatory reactions as well 
as pain. 
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INTRODUCTION 

  
The Philippines, one of the biologically diverse nation, rich in natural flora and fauna, was also labelled as 

“hottest hotspots” due to the fast extinction of its unidentified species. Of the 14, 000 plant species, 45-60 
percent are endemic to the country, making it rank 5th in the world [1]. 

 Pandanaceae belongs to the monocotyledon group with five families and four genera where Pandanus 
belong. Pandanus vary in size and location, is comprised of 1,345 species, 600 of which were distributed in the 
subtropical and tropical regions. Because of its economical and ethno medical uses, Pandanus is one of the 
commonly studied under angiosperms. Researches from morphological analyses [2,3], to phytochemical 
screening and applications [4-8] even the survey of its existence [9] are being conducted. Other Pandanaceae 
species such as P. tectorius Parkinson [6], P. foetidus Roxb. [7,8] and P. fascicularis [10] exhibit 
antinociceptive and anti-inflammatory effects in mice at certain fractions. Another species, which is not well 
studied yet common in the Philippines, Pandanus dubius (P. dubius) Spreng.. P. dubius was found to be similar 
to Pandanus tetrodon morphologically but stusides show that the species have difference in their mesocarp [2]. 
Other chemical components such as its alkaloid was also studied [4] but no study for its antinociceptive and 
anti-inflammatory properties. Hence, this study was conducted. 

 
MATERIALS AND METHODS 

 
1.1 Collection of Plant Materials: 

The roots and stem of P. dubius Spreng. was manually uprooted, washed and was then air dried for 14 days. 
The herbarium of the plant was identified by Dr. Wilfredo F. Vendivil and was deposited at the Philippine 
National Museum with code # 545. 
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2.2. Preparation and non-polar extraction of plant material: 

The roots and stem were washed free from debris and air dried until crisp for two weeks without direct 
exposure to sunlight.  The air dried roots and stem of P.dubius Spreng. were cut into small pieces, osteorized 
(400 g)and soaked in 2,500 mL absolute methanol for 3 days. The methanolic non-polar extract was filtered and 
vacuum concentrated at 50°C using a rotary evaporator to further separate its components.  150 mL methanolic 
non-polar extract was then be subjected to fractionation using a series of nonpolar solvents with increasing 
polarity.  Briefly, the methanolic non-polar extract was combined with hexane (1:1) where the miscible hexane 
layer was collected and pooled three times (3x) to obtain Fraction 1 (F1). The residue was subsequently 
combined with Dichloromethane (1:1) three times.  The three fractions was pooled together to obtain Fraction 2 
(F2).  The residue was subsequently combined with ethyl acetate following the same procedure as previously 
mentioned to obtain Fraction 3 (F3). Samples of the obtained fractions was subjected to TLC to identify the best 
solvent system for column chromatography. The non-polar extracts was then filtered and vacuum concentrated 
at 50°C. The collected fraction was subjected to silica gel column chromatography using 100g Merck Silica Gel 
60(0.063-0.200 mm) following the gradient elution technique.  Four different fractions were obtained from the 
twenty fraction collected, combining fractions having similar spots on the Thin Layer Chromatography TLC 
plates (Merck TLC Silica Gel 60 F254, with aluminum –backsheets) 
 
2.3 Experimental Animals: 
2.3.1 Brine Shrimp Lethality Assay: 

Prior to the mouse assay, brine shrimp (Artemia salina) hatchability and lethality assay was performed to 
determine the median lethal concentration (LC50) of each of the fractions.   Three replicates with ten nauplii 
each were used to test the toxicity of the different fractions of the extracts. [11-13] 
 
2.3.2 Albino Mice: 

The forty five  8-9 weeks old male albino mice were placed in six (6) 12L plastic storage box, covered with 
screen wire per treatment and placed in an isolated room. The handling of mammalian test animals was 
evaluated by the Ateneo Institutional Animal Care and Use Committee. The test animals were weighed, 
acclimatized and were grouped into six. Intraperitoneal injections (20 mg/kg BW) of the positive control 
(known ibuprofen) and the negative control (corn oil) was performed to treatment 1 and treatment 2 
respectively.  Intraperitoneal  injections of the four fractions of the extracts (20 mg/kg BW) were conducted to   
treatments 3 to 6 respectively.  

 
2.4 Nociceptive Behavioral test: 
2.4.1 Tail Flick Assay (TF): 

The protocols for the nociception test in animal models [14] was used for both tail flick TF and WA. For TF 
the bottom third of the tail was submerged in a 50oC hot water bath after an hour of administration of the 
treatments. The time at which the mice attempted to remove their tails were noted. 

 
2.4.2 Writhing Assay (WA): 

One hour after administration of the treatments, intraperitoneal injection of carrageenan with the same 
volume as the extracts (0.5 mg/kg BW) was performed. After five minutes of administration of carrageenan, the 
test animals were observes for ten minutes where the number of writhes were counted. Writhes indicated by the 
stretching of the abdomen with simultaneous stretching of at least one hind limb were counted. The following 
percentage analgesic activity as calculated from the formula used by Rejeswari et al. [10] 

  
2.5 White Blood Cell Count: 

After an hour and a half of the administration of the carrageenan, the mice were dissected and cut in the 
abdomen and the internal organs were washed with 200 µl citrate buffer. Retrieval of the buffer was placed in a 
vial, 10 µl of it was placed in Neubauer slide. 

 
2.6 Statistical Analysis: 

The results were analyzed by SPSS ver. 14 for Windows. One way Analysis of Variance and T-test was 
used to determine the significant effects of antinociceptive and anti-inflammatory effect of P. dubius Spreng. 
root and stem non-polar extract. 

 
RESULTS AND DISCUSSIONS 

 
The different concentrations of the P. dubius root and stem non-polar extract showed no toxic effect on the 

on the brine shrimp lethality assay.  
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Tail flick and writhing assay was a standard to test of pain sensitivity [10]. Although the average 

%maximum effect of the tail flick assay did not show antinociceptive property, the writhing assay conducted in 
the test animals show high inhibition for pain. As seen in table 1, the average maximum effect of F1(90.4%) and 
F4 (88.48%) of the root and stem methanolic extract of P. dubius Spreng. were higher compared to the positive 
control (ibuprofen) with 76.1%. This shows a good analgesic activity and have produced a significant (p-value 
0.017) decrease in writhing counts. 

 
Table 1: Average % Maximum effect of the fractions of the methanolic root and stem extract of P. dubius on tail flick assay and writhing 

assay in mice 
 % MAXIMUM EFFECT 
TREATMENTS TF WA 
negative control 0.17 -0.06 
positive control 53.96 76.1 
F1 4.73 90.4 
F2 -6.74 58.31 
F3 -8.39 27.04 
F4 -13.56 88.48 

 
To further support the result of the previous tests, the t-test for independent samples of the white blood cell 

count is shown in table 2. Based on the given computed p- values, it shows that the anti-inflammatory effects of 
F1 (p-value 0.030),  F2 (p-value 0.012), and F4(p-value 0.001) are comparable to the positive control. This 
further suggest that at certain fraction of the non-polar root and stem extracts in mice, anti-inflammatory effect 
was observed. 

 
Table 2: Summary of the WBC Slide counts showing the p-values using t-test for independent samples 

Samples Compared Computed p- Value 
Positive control vs. F1  0.034258* 
Positive control vs. F2 0.012895* 
Positive control vs. F3 0.119969 
Positive control vs. F4 0.001216* 

 
Conclusion: 

Therefore, it is concluded that at certain fractions, P. dubius Spreng. root and stem methanolic extracts are 
capable of inhibiting inflammatory reactions as well as pain. The results provided experimental evidence for its 
traditional use in treating various diseases associated with inflammation and pain. 
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