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ABSTRACT

The study tested the crude leaf extracts of twot@pecies under Family Moraceae in 12-day old derckoryo for
angiogenic activity using chorioallantoic membraf€AM) assay. Approximately 300 g of fresh leaves of
Artocarpus heterophyllus Lam.(jackfruit) and Artopas odoratissimus Blanco(marang) were collectedl an
extracted using 95% ethanol and rotary evaporatdhree concentrations,100ppm, 200ppm, and 300ppmeaich

of the leaf extract were prepared and administesedhe test eggs. After another 48 hours of indobathe CAM

of test eggs were harvested and collaterals weranisa. Results showed that both plant extracts sHoanti-
angiogenic activity indicated by the decrease i@ tlumber of collaterals. In the two plant samp3)ppm of A.
odoratissimus exhibited the highest inhibitory &fféhis could be attributed to the presence ofruitie compounds,
such as flavonoids, saponins, glycosides, stetatsins and anthocyanins.

Key words: angiogenesis, A. heterophyllus (jackfruit), A. @dissimus (marang), chorioallantoic membrane
(CAM)

INTRODUCTION

In 2012, there were 8.2 million cancer deaths aé &illion living with cancer worldwide [1]. Growtof tumor
and metastasis is related to angiogenesis, theafm of new capillaries from pre-existing vesselgce all
cancerous tumors release angiogenic growth faatoteips stimulating blood vessels to grow into thenor
providing it with oxygen and nutrients [2] [3]. @&rapeutic angiogenesis represents a broad raniggeofentions
that generate new blood vessel growth to promoteaszularization and tissue repair [4]. It is ahtéque used
where blood supply is replenished to provide speealing. Such technique can save even oxygen-stdrearts
[5]. On the other hand, inhibiting angiogenesisidadoe useful in the treatment of growing tumor oclaonic
inflammatory process [6].

Plants had been used for medicinal purposes, imgdudontrolling angiogenesis for medical purpose3everal
species under family Moraceae, were identified rgicgenesis promoters, such REisus religiosd7] [8] or as
angiogenesis inhibitors, such Brus albd9] and Ficus caricd10]. The present study determined the effects of
different concentrations of jackfrufArtocarpus heterophyllusand marandArtocarpus odoratissimusjrude leaf
extracts on the angiogenesis of 12-day old duckrgmsbusing chorioallantoic membrane assay.
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MATERIALSAND METHODS

Collection and I ncubation of eggs

Sixty-three 2-day old duck eggs were purchased faopoultry farm located in the municipality of GesleTrias,
province of Cavite. The eggs were placed in amlaied container and transferred at the BiologyeResh
Laboratory of De La Salle University-Dasmarifias fimther 10 days incubation. Three duck eggs weeslwas the
test embryos for each treatment with three remiat

Preparation of Leaf Crude Extracts

Approximately 300 grams of fresA. heterophyllusand A. odoratissimudeaves were gathered through hand-
picking from the municipality of Silang, provincé Gavite. The leaves were washed to be free framadid were
air dried afterwards. The air dried leaves wera tipended using mortar and pestle, soaked in 70%net for two
days before filtration. After filtration, ethanels evaporated through rotary evaporator at 379C[11

The desired concentrations of 100 ppm)(T200 ppm (%), and 300 ppm @) of A. heterophyllusand A.
odoratissimudeaves crude extract were prepared using the aildformula: GV,=C,V,, where GV, are the initial
concentration and volume of the extract an® Care the desired final concentration and volume dihgion factor
was obtained by getting the difference betweerfitta and initial volume[12].

Administration of Leaf Crude Extracts

At the end of the 12-day incubatigmried a total of 63 viable eggs were selected, 9 eggedch treatment, to be
the test embryos. The selected test eggs werevesimivom the incubator and were placed in a lamitaw
cabinet. Each test egg was swabbed with 70% all@itbusing a 2-ml syringe, a small hole at thenfgal end of
the shell was made to puncture the air sac. Throlglsmall hole opening on each test egg, 0.3 rtheifferent
concentrations of crude leaf extract were admirgste The opening was resealed by sterilized adbdape and
the eggs were returned to the incubator horizontatl further two days at 37°C and 70% humidity[13]

Data Gathering and Statistical Analysis

Two days after the administration Af heterophyllugndA. odoratissimusgeaf crude extract to the developing duck
embryo, each of the test eggs was sacrificed agid @AM was prepared for observation of angiogeagtivity.
The CAM was spread thinly in a petri dish and obsdrunder stereomicroscope (Nikon®C-LED). Collalior
formed branch points from four randomly selectezharof each CAM were counted and tabulated to crerthair
angiogenic effects [12].

To determine the significant difference in the axgginic effects of different concentrationsfofheterophyllusand

A. odoratissimudeaf crude extract on the CAM of duck embryos, -or@g analysis of variance was employed.
Whenever there is significant difference, Scheffethod was used to compare individual treatment smi@arb5%
probability level.

RESULTSAND DISCUSSION

The angiogenic effects, in terms of average nurmbdéormed branch points or collaterals, on the CAML2-day
old duck embryosof three different concentratioh®oheterophyllussndA. odoratissimugeaf crude extracts are
shown in Table 1.

Results showed that there was a decreasing pattéine number of collaterals of the test eggs il increasing
concentrations ofA. heterophyllusand A. odoratissimusrude leaf extracts. The control group has the dggh
average collateral number at 103.57 collateralseggrtest followed by those treated with 100ppnh\aih average
of 80.57 and 79.00 collaterals far heterophyllugndA. odoratissimusiespectively. The lowest count of collaterals
were those treated with 300 ppm with only an averaig58.85 for those treated with heterophyllusnd only an
average of 19.71 for those treated withodoratissimuseaf crude extract.
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Table 1. Average number of collateralsunder theinfluence of different  concentrations of A. heterophyllusand A. odoratissimusleaf

crude extracts
Treatment A. heterophyllus | A. odoratissimus
0 ppm(control) 103.5714 103.5714
100 ppn 80.5715% 79.000¢%
200 ppn 70.857 %% 51.7145Y
300 ppm 58.857% 19.7143"

Letters ABC and D compared the different conceiutnagtof each leaf crude extract (rows) while lett¥rand Y compared the two plant samples
(columns). Different letters indicate significarifference (p<0.05).

Treated with A. odoratissimus leaf crude extract

Figure 1. Photomicrographs (45x) of CAM showing formed branch pointstreated with different concentrations: control (A), 100 ppm
(B), 200 ppm (C), 300 ppm (D) of A. heterophyllusand A. odoratissimusleaf crude extract

Statistically, both leaf crude extracts were ablesignificantly inhibit the formation of collatesain comparison
with the control group. For those treated whah heterophyllusleaf crude extract, 100 ppm and 200 ppm
concentrations induced the same inhibitory efféctthe formation of collaterals. While for thogeated withA.
odoratissimusall experimental treatments exhibit significantfelience in the number of collaterals, i.e. decrepsi
number of branch points as the concentration ise®a The 300 ppm concentration for both leaf cexdeact has
the greatest inhibitory angiogenic effects by hgvine lowest nhumber of formed branch points as @retp with
the other experimental treatments.

These results showing inhibitory angiogenic effecfsA. heterophylluscould be attributed to the phenolic
compounds, such as flavonoids, saponins, glycosgtesols, tannins and anthocyanins, present iteds crude
extract [12]. Flavonoids are said to be angiogamiditors. It inhibits vascularization processc@rthey are able to
interfere in the steps of angiogenesis such asudtistn of blood vessels, proliferation as wellnaigration making
it suitable also for blocking tumor growth [15]. i§hs also similar to the findings about the antihbr activity of
crude extracts from tegmen that exhibited cytotibxifl6]. Saponins are also known to have an angiogenic
effect. Its effect was tested on different asséiys CAM assay, rat aorta ring assay, and human lizabivein
endothelial cells assay and showed significantamgiogenic effect [17]. Glycosides have also tbteptial in anti-
angiogenic and anti-tumor activity. Glycosides wactive in vitro angiogenic assays by inhibiting tndothelial
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cells’ invasion and migration [18]. Sterols actahgh many mechanisms of action like inhibition efanogen
production, inhibition of growth of cancer cellqyogtosis of cancer cells, invasion, and especiallyibition of
angiogenesis [19]. Phenolic compounds are provdrat@ an anti-angiogenic property. Tannins inhifset matrix
enzymes which are responsible for malignant tumowth and invasion [20].

On the other handA. odoratissimusalso contains phenolic compounds such as flavonadgbenzofurons,
stilbenoids, and lectin called jacalin, which aighly found in Artocarpusspecies. These metabolites have many
important bioactive compounds that aid in biologiaetivities like inflammation and cytotoxicity midg them
effective angiogenic inhibitors [21].

Comparison between the two plant samples reveabtiE00ppmA. heterophyllusindA. odoratissimushowed no
significant difference in their abilityto inhibit ngiogenesis. However, for those treatments withhdrig
concentrations, 200 ppm and 300 ppin,odoratissimusignificantly inhibit angiogenesis with lower nunmbef
collaterals as compared to those treated WitheterophyllusThese results could be due to the high levefsotént
phytochemicals that are present oAlyodoratissimuglike the compound artosimmin[22].

CONCLUSION

Both A. heterophyllusand A. odoratissimushowed anti-angiogenic or inhibitory effect on thescularization on
chorioallantoic membrane (CAM) of 12-day old duckl@yos. As the concentrations of the crude leafaeks were
increased, lower number of collaterals were forntkedse treated with 300 ppm of both leaf extraeid the lowest
number of collaterals formed. However, at 100pfire,twoArtocarpusspeciesshowed no significant difference in
their ability to inhibit angiogenesis. Only at 2@@m and 300 ppmA. odoratissimussignificantly inhibit
angiogenesis with lower number of collaterals ampmared to those treated with heterophyllusat the same
concentrations. These findings are attributed éopresence of phenolic compounds, such as flavensaponins,
glycosides, sterols, tannins and anthocyaninsanegaves of both species
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