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     INTRODUCTION
Dengue has now evolved from a public health problem to a social problem in terms of its severity and burden during the last two decades. There is no effective drug or vaccine for the treatment of this potentially fatal disease.
The levels of Platelet Activating Factor (PAF) were higher in patients with Dengue Hemorrhagic Fever (DHF). The main feature of DHF is the occurrence of a vascular leak. It has been shown that PAF is the predominant mediator of the vascular leak (Jeewandara et al, 2015]. Secretory phospholipase A2s (sPLA2) is known to generate and regulate the PAF [2].
It had been found that during the first five days (120 h) of clinical illness of dengue, serum sPLA2 activity was significantly higher in patients with dengue hemorrhagic fever (DHF) when compared to those with dengue fever (DF) (Jeewandara et al, 2017). Thus, we hypothesized that inhibition of sPLA2, which will result in the reduction of PAF levels can be a suitable therapeutic target against DHF.
Identification of sPLA2 inhibitors is not only important for the treatment of dengue but also for asthma and allergic rhinitis where high sPLA2 levels are observed. Hence, there is a need for continuous research focusing on the discovery of novel sPLA2 inhibitors as the therapeutic target.
Tragia hispida (family Euphorbiaceae) is one of the medicinal plants in Sri Lanka’s traditional system of medicine. There are two main species of Tragia present in Sri Lanka, Tragia hispida and Tragia involucrata. Both species are commonly known as “Wel kahambiliya” in Sinhala, Indian stinging nettle in English (Dassanayake, 1997). It is mainly used as a remedy for the treatment of high fever and fever-related complications.
T. hispida, is a perennial herb having scattered stinging hairs. Stinging hairs of those plants can irritate the skin. T. hispida has simple leaves with a shallowly cordate leaf base (Dassanayake, 1997 & Jayaweera, 1980). Tragia hispida and Tragia involucrata have mostly similar characters. However, these two different species are differentiated mainly based on the shape of the leaf base and characteristics of the fruiting calyx. According to Sri Lankan ayurvedic practitioners, this plant is used as an ingredient for the treatments of cough, internal bleeding, syphilis, eczema, tumors, and wound healing.
A search for literature on this plant revealed only a few studies on the chemical constituents of T. involucrata. This is the first scientific report which reveals particular chemical studies on T. hispida.
To the best of our knowledge, no work has been reported on biological activity studies on T.hispida. Therefore the present study was focused on the investigation of sPLA2 inhibitors from T.hispida as a therapeutic target for dengue fever.
METHODOLOGY
Plant material selection and extraction
Fresh healthy aerial parts of T. hispida were collected from plants growing in a coconut estate centered at a point having GPS coordinates (5057’ 08.9’’N 80029’56.6’’E) in Kamburugamuwa, Matara District, in the Southern Province of Sri Lanka during July-September 2017. The plant was authenticated by the National Herbarium, Royal Botanical garden, Peradeniya, Sri Lanka and a voucher specimen was deposited in the National Herbarium, Royal botanical garden, Peradeniya, Sri Lanka (Th/Matara/01).
Fresh aerial parts (leaves and stems) of T. hispida (TH) were washed, air dried and subsequently oven dried at 40 0C for 4 days and grounded using a mechanical grinder. Two 300 g samples of T. hispida were extracted separately by refluxing the plant extracts for 2 hours in either 1.5 L each of distilled water or 80 % ethanol (THE). The aqueous extract of T. hispida (THA) was subjected to vacuum filtration through Whatman No 1 filter paper. The resultant dark brown thick extract was then divided into two parts. One portion was freeze-dried for 5 days to obtain (5.25 ± 0.01 g) brownish black colour particles. The other portion was partitioned with n-butanol (100 mL x 6) (THB). The THB fractions were concentrated under a vacuum to obtain a brownish yellow colour powder (4.14 ± 0.01 g).
Determination of sPLA2 activity of bee venom and the inhibitory effect of selected plant extracts
The sPLA2 activity was determined using a commercial sPLA2 assay kit (Abcam, UK) according to the manufacturer’s instructions. In this study, bee venom was used as the sPLA2 source. The sPLA2 inhibitory effect of all plant extracts (THB, THE and THA) was studied.
Determination of sPLA2 activity of dengue serum samples and the inhibitory effect of THB
As THB showed the highest sPLA2 inhibitory activity, the same procedure was followed: instead of adding 10 µL bee venom, 10 µL dengue serum sample was added into each well as the sPLA2 source to determine the sPLA2 inhibitory effect of THB.
The Sulphorhodamine B assay (SRB assay) for cytotoxicity studies of THA
The growth-inhibitory study was performed using MRC 5 normal lung cells, which were used as the non-cancerous cell lines for the evaluation of in-vitro cytotoxicity. Paclitaxel was used as the positive control.
Statistical analysis

Statistical analysis was performed using GraphPad Prism version 6. As the data were not normally distributed, non-parametric tests were used in the statistical analysis. Wilcoxon signed-rank matched paired t-test was used to compare the sPLA2 activity of serum samples of dengue patients and its inhibitory activity with commercial inhibitor CAY 10590 and THB in two different concentrations.

RESULTS AND DISCUSSION
   Screening of plant extracts for the sPLA2 inhibitory effect
As bee venom is a rich source of sPLA2 group III, these results suggest that T. hispida can inhibit sPLA2 group III. All plant extracts showed comparatively good sPLA2 inhibitory activity with the positive control, CAY 10590. However, THB showed the best sPLA2 inhibitory effect among tested plant extracts whose percentage inhibition is slightly higher than positive control, at 5 µg/µL.
Table 1. sPLA2 activity and percentage sPLA2 inhibition of bee venom with plant extracts. (Percentage inhibition is given within parenthesis.)
	Concentration/
	sPLA2 activity / nmol/min/mL ± SD (percentage inhibition)
	

	µg/µL
	THA
	THE
	THB
	Positive
	Bee venom
	

	
	
	
	
	Control
	
	

	C1= 5
	
	
	
	94.53± 8.4
	
	

	
	104.06±4.6
	125.97 ± 8.9
	92.21 ± 8.5
	(58.2 %)
	226.35 ± 8.6
	

	
	
	
	
	
	
	

	
	(54%)
	(44.3%)
	(59.3 %)
	
	
	

	C2 =10
	88.31±4.9
	98.36 ± 12.9
	34.12 ± 1.9
	
	
	

	
	(61 %)
	(56.5%)
	(84.9%)
	
	
	


Tragia hispida- 80% ethanol extract (THE), aqueous extract (THA), butanol fraction of aqueous extract of TH (THB), positive control - CAY 10590
sPLA2 activity values are expressed as average ± SD (n=3). All extracts were assayed in two different concentrations, C1 = 5 µg/µL and C2 = 10 µg/µL in triplicates. The positive control was used only in 5 µg/µLconcentration.
sPLA2 inhibitory effect of THB with dengue patient serum
The sPLA2 Inhibitory effects of THB was investigated dengue patient serum samples ( n=31)
with two different concentrations C1 = 5 µg/µL and C2 = 10 µg/µL. Here CAY 10590 was 
used as the positive control with 5 µg/µL concentration.
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Figure 1 sPLA2 inhibitory effect of THB with sera of patients (n=31) with acute dengue infection Note – Lowering of sPLA2 activity of serum indicates the inhibition of sPLA2.
Differences in mean values between sPLA2 activity of patient’s sera with CAY 10590 and two concentrations of THB are compared using the Wilcoxon signed rank matched paired t-test. Error bars indicate the mean ± standard deviation (SD).
By the above figure, there was a significant sPLA2 inhibitory effect (p< 0.0001) between positive control (CAY 10590) and both THBC1 and THBC2. (*P<0.05, **P<0.01, ***P<0.001, ****P<0.0001)
Determining the cytotoxicity of crude aqueous extract of Tragia hispida (THA) using the SRB assay
The percentage of cell growth was calculated for each absorbance and IC50 values were calculated using graph pad prism software version 7.
Table 2: IC50 values in MRC5 cell lines treated with THA and Paclitaxel
	Sample Name
	IC50 at 24hrs
	IC50 at 48hrs
	IC50 at 72hrs

	
	/µgmL-1
	/ µgmL-1
	/ µgmL-1

	THA
	4400 ± 0.4
	445±
	0.06
	    199 ± 0.03

	Paclitaxel
	  217 ± 0.3
	3.8 ±
	0.1
	0.0084 ± 0.5


Each sample represents the average of three replicates (n=3) and standard error is shown for each value.
IC50 values of THA are very much higher than the American national cancer institute standard value for cytotoxicity of crude extracts (< 30 μg/mL) indicating that it could be nontoxic to mammalian cells.
CONCLUSIONS/RECOMMENDATIONS
THB possesses good sPLA2 inhibition with bee venom and demonstrated significant sPLA2 inhibitory effect with dengue patient serum sPLA2 (p < 0.0001) comparative to CAY 10590.
In SRB assay THA was shown to be non-toxic to mammalian cells suggesting that it could be a suitable material to be developed into a sPLA2 inhibitory drug. This is the first study that identifies the potent sPLA2 inhibitor from Tragia hispida. This study indicated that it would be worthwhile to explore more plants that are traditionally used in the treatment of bleeding and fever as potential sPLA2 inhibitors.
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