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ABSTRACT

Natural products have been the source of most efdttive ingredients of today’s medicines. Now § thas
knowledge of ethnic use in medicines is being eaglin much extent. At the end of"2@ntury, nearly half of the
drugs approved are either were natural productsir@mpired by a natural compound. Despite these athges,
many large pharmaceutical companies have decretigedse of natural products in drug discovery soileg due
to the complexities present in natural compoundsnde it becomes necessary to initially screen tmedaral
compounds that exhibit multitargeted action. Thamef biological activity has to be balanced withrtg-like”
properties, and the closer we get to a candidatapound, the more important drug-likeness it becoi8es PASS
(Prediction of Activity Spectra for Substances) wagployed as a feasible strategy so as to desthibiologically
active properties of phytoconstituents. The prepaper describes the application of online PASSHerevaluation
of biological activity of main phytoconstituents selected anti-inflammatory plants. Furthermore theexplored
but PASS predicted activities for particular phydostituents were described as hidden potentidhe$e plants.

Keywords: Phytoconstituents, PASS8lelumbg PolygonumAristolochia.

INTRODUCTION

Drugs are of the most important concerns of hunumietes. Every year new drug generations are neederder
to cope with the new diseases and drug resistaAcesng all diseases, cancer and inflammation azartbst time
consuming issues in the world of science and h¢a]th

Plant drugs have been the major source for tredtofatiseases for a long time. They have been irs&dditional
medicine on the basis of experiences and pradfiGth the advent of modern systems of medicine reesibeen
felt to investigate the active constituents preserihese plants. Various herbal medicines thatpaular among
the public and improvements in their formulatiovéaesulted in a new generation of phytomedicihas are more
potent than before [2].

Natural product substances have historically seasgthe most significant source of new leads farmiaceutical
development. However, with the advent of bioinfotics high throughput screening (HTS), moleculasldygy,
biotechnology, combinatorial chemistry, in silicomdlecular modeling) and other methodologies, the
pharmaceutical industry has largely moved away ftbenplant derived natural products as a sourcéefs and
prospective drug candidates [3].

The production cost of synthetic drugs is very hégid also shows many side effects. It takes almaitcade to
develop a new drug. On the other hand plant basegischave long history of use and better patielerdoce as
well as public acceptance. They are easily avalabl low cost as compare with modern drugs. Also
phytoconstituents isolated from them may act a&ad tompound for new pharmaceuticals [4].
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In nature, natural compounds are specially adafmetheir interactions with biological systems thfare, they are
considered as valuable sources for drug discovmry multitargeted actions of natural compounds ¢debad to
additive/synergistic or antagonistic effects. Sitloere are several thousands of known pharmacabgiogets and
natural products exhibit pleiotropic action intanag with multiple targets, therefore computer-aideethods could
be extremely useful for natural products evaluafiin

If the health of our society is to benefit from ttigersity of compounds that have evolved in oard| we need to
maximize the chances of finding lead compounds thed active biological activities which could aeted by
rational design of plant selection strategies, @mperation between natural product chemists amsktinvolved in
drug development [6].

Generally, natural products research requires ttiezation of virtual screening methods to find neead
substances. Currently, with development of soptastid bioinformatics software’s, such as PAB®diction of
Activity Spectra for Substangdas has become feasible to explore the hiddenmhaological potential of selected
traditional Indian medicinal plants based on time#in phytoconstituents.

The biological activity spectra of these phytocdoents obtained by PASS  online
(http://www.pharmaexpert.ru/PASSOnline/index.plgstimates the predicted activity spectrum of mmpound as
probable activity (Pa) and probable inactivity (Fi). Prediction of this spectrum by online PASSé&sed on their
2D structural formulae analysis containing morentt2a50,000 compounds exhibiting more than 3500 «iofl
biological activities, including pharmacologicafesfts, mechanisms of action, toxic and adversecetfénteraction
with metabolic enzymes and transporters, its imfigeon gene expression etc.

The PASS prediction tool will predict the Pa: Rit{@e: inactive ratio) at prediction threshold & P 70%, 30% <
Pa < 70%, Pa < 30%. If Pa > 0.7, the substancerislikely to exhibit the activity in experimentybthe chance of
the substance being the analogue of a known pheutieal agent is also high. If 0.3 < Pa < 0.7, shbstance is
likely to exhibit the activity in experiment but ehprobability is less and the substance is unlikewan
pharmaceutical agents. If Pa < 0.3, the substanaelikely to exhibit the activity in the experiniehowever if the
presence of this is confirmed in the experimentstifestance might be a new entity [8].

This paper highlights on the use of online PASShés is the only information available at an eastage for
exploring the hidden pharmacological activitiessofme selected anti-inflammatory plants and its \egr on their
main phytoconstituents.

EXPERIMENTAL SECTION

In this study the genuselumbofrom Nymphaceae, geni#olygonumfrom Polygonaceae and genAisstolochia
from Aristolochiaceae were selected (Table 1). €hetants were considered as important source af ant
inflammatory drugs in the Asian subcontinent [9]e Wave selected three main phytoconstituents di gaaus
based on their literature reports. The structur¢hee phytoconstituents were obtained from Pubchednother
reported literature. An extensive literature seaveds carried out to collect information about themmon
biological activities of these plants and theiriuidual phytoconstituents (Supplement Table 1) gsiarious search
databases (PubMed, Sciverse, Web of knowledge aond|& Scholar etc).

Activity of the molecule was predicted, using PA@Sediction of Activity Spectra for Substances) erhestimates
the probable biological activity profiles for compwls under study based on their structural formptasented in
.MOLfile or .SDfile format using Marvin applet.

Molecule activity prediction is done by “comparintiie structure of query compound with the structofrevell-
known biological active substrate existing in datsb of the freely available PASS web service. Atgor of
activity spectrum estimation is based on Bayesfgpr@ach that estimates the probabilities of a mdéebelonging
to the classes of active and inactive compoundspeaively. Comparison of PASS prediction resultthwhe
experimental reported literature provides indepenhdealidation of the approach versus compoundsuiery) with
various kinds of biological activity. Average acaay of prediction of online PASS is about 95% adoay to
leave-one-out cross validation (LOO CV) estimatidwcuracy of PASS prediction depends on comprehlensi
information about biological activity spectrum feach compound available in PASS training set wisalegularly
updated therefore the estimate of biological astiteénds to be more correct [10].

In this study, PASS prediction results)®ere analyzed and compared with the reportedities of plant (R), to
obtain prediction coefficient (P) for each planttsee main phytoconstituent. Then the unpredicted diready
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reported activities were matched with the PASS-pted biological spectrum ¢P of other known
phytoconstituents in order to obtain the corregbeediction coefficient (P*) of the particular plafdar further
consideration of PASS applicability (Table 2; Swipént Table 1). Finally the unexplored but PASSdioted
activities having score Pa > 0.5 for particulausture were listed as a hidden potential of thatpla

Table 1: Names of plants and their three main bioditve phytoconstituent selected for PASS predictiom this
study (CID number refers to compound ID in Pubchem)

Sr. Name of Phytoconstituent and their CID

Structure of Phytoconstituent
No. number

Family: Nympheaceae Genus Nelumbo

Thiobinupharidine

CID - 442554
2 6 hydroxy thionuphlutine B
CID - 10984042
3 Coclaurine
CID - 160487
| T
e
HO ™
Family: PolygonaceaeGenus:Polygonum
E|}H
| T
-___f'-
4 Resveratrol
CID - 445154 -
| e
___,-"
HO OH
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0
L o
5 Methoxystypandrone = | | ~
CID-158739 -

6 Vanicoside B /C\D 0 .
CID - 10033855 '

Family: AristolochiaceaeGenus:Aristolochia

I/’ ey |fDx

Isoboldine
CID- 98369
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0
8 Syringic acid T”l“i[GH
CID- 10742 HOEJ\-"’ |:|]

I
o

-

0

9 Vanllic acid HDTA\'
CID- 8468 W@

|
OH

RESULTS

1. Family : Nympheaceae

Genus Nelumbo

Nelumbois a genus of aquatic plants with large, showwéits resembling water lilies, commonly known asulsot
The generic name is derived from the Sinhalese Waidm The sacred lotud\[. nuciferd is native to Asia and
this species is the national flower of Egypt, Indiad Vietnam [11]. It is commonly cultivated, andcaused in
cooking and Chinese traditional medicine as anfebrile, sedative, and hemostat agent [12]. Previou
phytochemical studies of the plant materials leth®isolation of some bisbenzylisoquinoline alkddd13] as well
as benzylisoquinoline alkaloids [14, 15]. In recemsfars, bisbenzylisoquinoline alkaloids have resgivnuch
attention because of their pharmacological effeath as antihypertensive activity, [15] anti-pulgyiibrosis [16]
and anti-human immunodeficiency virus [HIV] activjiy7, 18].

We have selected three main phytoconstituents, afutmany alkaloids reported for this genus viz.,
Thiobinupharidine, 6-hydroxythionuphlutine B, Caalene as these are principal alkaloids and theeefmed to
predict the biological spectrum of this genus bySSA

Table 2: PASS prediction coefficient based on thiaree main bioactive Phytoconstituent from each ofhree
selected medicinally active herbs

Sr. No. Plagénl\:lz;me Plant’'s main selected PhytoconstituentJ P| P P P | P*
Thiobinupharidine
1 Nelumbo 6-hydroxy thionuphlutine B 17| 8 | 047 7| 0.88
Coclaurine
Resveratrol
2 Polygonum | Methoxystypandrone 34| 22| 0.65| 4| 0.76
Vanicoside B
Isoboldine
3 Aristolochia | Syringic acid 18| 8 | 044| 6| 0.78
Vanllic acid
Where, R, number of reported activities for the plant;
P, number of PASS predicted activities for the comql coincided with the reported activities;
P = P2/P1, prediction coefficient;
Ps, number of PASS predicted activities for the otbleytoconstituents coincided with the reportedvéis;
p* =[P2+P3]/P1, corrected prediction coefficient
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It was found that out of total 17 reported actastiof the plant, 08 were predicted by PASS foreghegal 3 main
phytoconstituents (prediction coefficient 0.47) lflea2). The remaining reported activities of thisxgs which were
not predicted by the PASS for these main phytodiestts were correlated with the PASS predictecspm of

the other reported phytoconstituents of this plantias found that out of remaining 10 activiti@3, were predicted
by PASS for the other phytoconstituents preserthénplant further correcting the prediction coeéfit to 0.88

(Table 2, Supplement Table 2).

2. Family: Polygonaceae

Genus: Polygonum

Polygonumis a genus in the Polygonaceae family, commonbmkmas knotweed or knotgrass. The genus name is
from the Greelpoly, "many" andgonu "knee" in reference to the swollen jointed stdine genus primarily grows
in northern temperate regions. They vary widelynfrprostrate herbaceous annual plants under 5 cm btpgers
erect herbaceous perennial plants growing to 3-tdlinand yet others perennial woody vines growin@®-30 m
high in trees. Several are aquatic, growing agtifiggplants in ponds. The plant partsRiflygonumis used as a
well-known traditional Chinese medicine (called Hamg) dficially listed in the Chinese Pharmacopoeia, and als
used for folk medicine in Korea and Japan (cali@gahese knotweed or bamboo). It is often used ahalgesic,
antipyretic, diuretic, expectorant, and antitussagent and also used for the treatment of chronimdhitis,
infectious hepatitis, diarrhea, cancer, hypertemsitherosclerosis, hyperlipidemia, leucorrhoeasntnorrhea,
trauma with blood stasis, burn, snake bites, aledgat inflammatory diseases [19, 20, 21]. Plantsriging to this
family are known to produce a large number of lgatally important secondary metabolites, such asofiaids,
anthraquinones, alkaloids and steroids [22].

Polygonum spis interesting because they elaborate a serisslioéne derivatives including resveratrol, whics
displayed so far a broad array of pharmacologiffcts [23]. Major bioactive compounds FPolygonumwere
identified as stilbenes (e.g., piceid, resveratidlgsand Resveratrol) and hydroxyanthraquinones.,(emodin,
emodin-1-O-glucoside, and physcion). Both stilbemesl hydroxyanthraquinoines greatly contributedthe
pharmalogical properties. We have selected threa mhytoconstituents, out of many bioactive compisin
reported for this genus viz., Resveratrol, Methdyyandrone, Vanicoside B as these are principalpoamds and
therefore used to predict the biological spectrditihis genus by PASS.

It was found that out of total 34 reported actaestiof the plant 22 were predicted by PASS for thetd 3 main

phytoconstituents (prediction coefficient 0.65) lflea2). The remaining reported activities of thisags which were
not predicted by the PASS for these main phytodiestts were correlated with the PASS predictecspm of

the other reported phytoconstituents of this plintias found that out of remaining 12 activities Were predicted
by PASS for the other phytoconstituents preserthéplant further correcting the prediction coeéfit to 0.76
(Table 2, Supplement Table 2).

3. Family: Aristolochiaceae

Genus: Aristolochia

Aristolochiais a genus of evergreen and deciduous woody dndsherbaceous perennials. Aristolochia contains
many species from warm temperate to tropical regthnoughout the world. Aristolochia comes frora tBreek
aristosmeaning “best” or, originally, “most fitting” anldchia which mean "delivery.” This is due to its originade

to expel the placenta after childbirth. The spgeminly are climbing shrub [24Aristolochiasp. have been used

in Brazilian traditional medicine as stomachic, igplhidian, antiinflammatory, antiasthmatic, and aifexient
agents [25], and more recently, in slimming theragya substitute for, or in addition to, medicip&nts [26].
Flavonols, dihydroflavonols, and isoflavonols hawe dleen isolated from these species.

Aristolochiaspecies have been shown to contain compoundsdietpto these groups as well as other classes of
alkaloids, such as aporphine [25], tetrahydroisealine [25, 26], benzylisoquinoline and bisbenaytjginoline
[27], 8-benzylberbine [28, 29], and 13-oxidodibernzp g]-quinolizidinium [30]. We have selected threnain
phytoconstituents, out of many alkaloids reportdtiis genus viz., Isoboldine, Syringic acid, Manhcid as these
are principal alkaloids and therefore selecteceéxence for the plant in PASS assessment.

It was found that out of total 18 reported actestiof the plant 08 were predicted by PASS for thetd 3 main

phytoconstituents (prediction coefficient 0.44) lflea2). The remaining reported activities of thisags which were
not predicted by the PASS for these main phytodiestts were correlated with the PASS predicteccspm of

the other reported phytoconstituents of this plintias found that out of remaining 10 activitie® Were predicted
by PASS for the other phytoconstituents preserthéplant further correcting the prediction coeéfit to 0.78
(Table 2, Supplement Table 2).
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Table 3: PASS predicted but not reported activitieof selected phytoconstituents (Hidden potential of
medicinal plants)

Sr. No. | Selected phytoconstituen{  Sr. Noj Unexplodeactivities predicted by PASS | Pa] Pi
Genus:Nelumbo
1 Transcription factor inhibitor 0.794 0.035
1 6- Hydroxythionuphlutine 2 Phosphatase inhibitor 0.613 0.127
3 Arrhythmogenic 0.541| 0.113
1 Spasmogenic 0.878 | 0.004
2 Fibrinolytic 0.862 | 0.004
3 Emetic 0.801 | 0.004
4 Antidyskinetic 0.769 | 0.006
2 Coclaurine 5 Dopamine release stimulant 0.742 0.031
6 Antiparkinsonian 0.720| 0.01
7 Transcription factor inhibitor 0.750 0.057
8 Adrenergic 0.682 | 0.004
9 Convulsant 0.688 | 0.056
10 Myocardial ischemia treatment 0.690 0.088
1 Phosphatase inhibitor 0.653 0.1p9
3 Thiobinupharidine 2 Cognition disorder treatment 0.5%7 0.081
3 Cystic fibrosis treatment 0.457 0.046
4 GABA A receptor antagonist 0.489 0.110
Genus Polygonum
1 Membrane integrity agonist 0.937 0.005
2 Vasodilator, peripheral 0.72L 0.016
4 Vanicoside B 3 Sweetener 0.662 | 0.005
4 Emetic 0.672| 0.017
5 Transcription factor inhibitor 0.722 0.074
1 Membrane integrity agonist 0.925 0.008
2 Mucomebranous protector 0.908 0.0p9
3 Antiseborrheic 0.888 | 0.011
4 Hypercholesterolemic 0.81p  0.005
5 Myocardial ischemia treatment 0.823 0.012
6 Transcription factor inhibitor 0.83 0.022
7 Peroxidase inhibitor 0.761 0.012
8 Apoptosis agonist 0.748 | 0.017
5 Resveratrol 9 Ligase inhibitor 0.756 | 0.033
10 Antihelminthic [Nematodes] 0.714 0.005
11 Carminative 0.711| 0.007
12 Hematotoxic 0.760 | 0.063
13 Antihypoxic 0.709 | 0.022
14 Cytochrome P450 inhibitor 0.689 0.007
15 Sickle-cell anemia treatment 0.715 0.04
16 Neurotoxin 0.706 | 0.038
17 Emetic 0.614 | 0.027
1 Membrane integrity agonist 0.903 0.014
2 Kinase inhibitor 0.741| 0.009
3 Vascular [peripheral] disease treatment 0.696 21,0
6 Methoxystypandrone 4 Antisebo'rrhfaic ' 0.726_ 0.083
5 Myocardial ischemia treatment 0.670 0.109
6 Mucomembranous protector 0.683 0.128
7 Transcription factor inhibitor 0.651 0.124
8 Emetic 0.527 | 0.043
Genus Aristolochia
1 Superoxide dismutase inhibitor 0.890 0.0o6
2 Shikimate 5-dehydrogenase inhibitor 0.868 0.001
3 Hematotoxic 0.871| 0.029
4 Hypercholesterolemic 0.838 0.004
5 Nitrate reductase[cytochrome inhibitor] 0.881 OB(Q
6 NADH kinase inhibitor 0.819 0.00Y
7 Syringic acid 7 Fibrinolytic 0.813| 0.005
8 Transcription factor inhibitor 0.828 0.024
9 Pulmonary hypertension treatment 0.808 0.013
10 Urease inhibitor 0.753 | 0.005
11 Myocardial ischemia treatment 0.762 0.032
12 Antieborrheic 0.767 | 0.067
13 Sickle-cell anemia treatment 0.728 0.036
1 Spasmogenic 0.939| 0.003
8 Isoboldine 2 Antipgrkinsonian 0.895| 0.004
3 Emetic 0.876 | 0.002
4 Antitussive 0.849 | 0.003
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5 Convulsant 0.787 | 0.026
6 Dopamine release stimulant 0.746  0.03
7 Transcription factor inhibitor 0.731 0.069
8 Antineurotic 0.694 | 0.037
9 Antihypoxic 0.647 | 0.046
10 Myocardial ischemia treatment 0.683 0.1j52
1 Shikimate dehydrogenase inhibitor 0.910 0.001
2 Fibrinolytic 0.882 | 0.004
3 Methylenetetrahydrofolate reductase[NADPH] intabi| 0.897| 0.02
4 Nitrate reductase[cytochrome] inhibitor 0.820 OT.Q

9 Vanillic acid 5 U_rease inhibitor _ 0.801| 0.004
6 Sickle-cell anaemia treatment 0.8p1 0.017
7 Myocardial ischemia treatment 0.800 0.017
8 Transcription factor inhibitor 0.802 0.032
9 Dopamine release stimulant 0.774 0.023
10 Antiseborrheic 0.776 | 0.063

DISCUSSION

The results of this study were able to justify gpplicability of online PASS program for the preatia of three
main phytoconstituent in the selected genus. It fsasd that some of the biological activities oami reported
from literature were not predicted by the online %A The complete information of available reportsthie
literature were not predicted by PASS as they abrgiwhole plant or plant extracts and the PASRljgtions were
based on the structure of the main phytoconstiteaht. This may be the probable reason behind oatpiete
PASS prediction as the plant extracts reported gantms were due to the other phytoconstituentsiantat they
themselves shows varied biological activities. mdude this justification we have included the népd activities
of the PASS spectrum for the other phytoconstiievitich have improved the average prediction cciefiit to
0.81 for each genus. (Table 2, Supplement Table 2).

Generally natural products research requires filizatton of virtual screening methods to find n&aad substances.
But only a small part of structural diversity exitétdl by plant compounds has been seriously expléoedts
pharmacological potential so far; and, therefory rin-silico approaches are necessary to reveatlnmwelogical
activities of known natural products, including ithenteractions with the known biological targetadarelated
pharmacotherapeutic effects [31]. While planningezkments and choosing the activities on whichatmpound
has to be tested, it is necessary to be keep id thim balance between the novelty of pharmacolbgicgon and
the risk to obtain negative results in experimetgating. The computer aided drug designing likesBAwill help to
optimize the molecules and drug leads and will dpgethe drug development process.

It was also found that there were a significant neimiif unexplored pharmacological activities obtdine the
PASS spectrum of the selected phytoconstituenhefselected genus. As the PASS-predicted pharngicalo
activities with a score of Pa > 0.5 have a goodcckea to be obtained experimentally therefore dmiyunexplored
pharmacological activities with a score of Pa >ltaBe been summarized (Table 3).

All the nine phytoconstituents predicted by PAS®Sveh a good tendency of having properties like tepdon
factor inhibitors and emetic. Transcription fachainibitors are known to be important in cancer arfthmmatory
diseases and emetic is useful in emergency sitgatach as ingestion of toxin. PhytoconstituerdsnfNelumbo
shows phosphatase inhibitor activity found in streesponse signaling pathway and phytoconstituéois
Polygonunmshows membrane integrity agonist activity. Thesgatonstituents also found to be play a major inole
treatment of diseases like myocardial ischemiatimeat and Parkinsons. Resveratrol found to beulsaf
treatment of sickle cell disease.

CONCLUSION

From these results, it can be concluded that PAS8igiions of biological activity spectrum givedaar approach
for corresponding to the reported activities of fplepnstituents and determining the other valuatdeghts of other
medicinal uses. However, PASS online is not be ablgive an accurate prediction as they are base@D®
structure of the molecule and does not calculatentiblecular energy levels. Hence, it is necessarypdating
these properties so as to come up with a betteatstd tool which will increase the prediction cogént values.
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Exploration of new therapeutic potential of phytocamstituents in anti-inflammatory plants by PASS
SUPPLEMENTARY

Table 1: Reported activities of the selected plant&thno-medical, Pubmed, Sciverse reported)

Sr. No. | Reported Properties | Referencd
Nelumbo
1 Antithrombic 1
2 Anti- HIV 2
3 Anti- Bleomycin induced 3
4 Antiinflamatory 4
5 Anticancer 5
6 Antipyretic 6
7 Antioxidant and Hepatoprotective 7
8 Antidiabetic 8
9 Antihepatoxic 10
10 Analgesic 10
11 Cholinsterase Activity 11
12 Antifertility 12
13 Antiobesity 13
14 Antiamnesic 14
15 Larvicidal and Insect repellant 15
16 Immunosuppressant 16, 82
17 Alzheimer 17
18 Antibacterial 18
Polygonum
19 Antioxidant 22
20 Antiinflamatory 24
21 Antitussive 25
22 Diuretic 35
23 Emmenagogue 26
24 Emollient 70
25 Febrifuge 71
26 Anticoagulant(Blood) 30
27 Anti ATPase 80
28 Cytoprotective IL-8 secretion Inhibitor 75
29 Antimicrobial 81
30 Estrogenic activity 72
31 SYK kinase Inhibitor 76
32 Lipid lowering effect 69
33 Immunostimulator 28
34 Anticancer 19
35 Antidiabetic 45
36 Antifungal 68
37 Anti-Osteoporosis 79
38 Rheumatoid Arthritis 74
39 Herbicide 77
40 Antileukemic 32
41 COX Inhibitor 33
42 Alzheimer 78
43 Analgesic 35
44 Antityrosinase activity 73
45 Anti-HIV 36, 42
46 Anti-Hepatic 37
47 Interferon inducing activity 38
48 Antiproliferative 40
49 Antinociceptive activity 39
50 Transmembrane permeability 41
51 Anti-Farnesyl protein transferase activity 43
52 Dermatologic 73
Aristolochia
52 Antiprotozoal 49
53 Antimycobacterial 49
54 Antiparasitic 49
55 Antidermatophytic 50
56 Insecticidal 52
57 Antivenom 54
58 Cytotoxic 55
59 Antibacterial 57,83
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60 Antineoplastic 60
61 Antinflamatory 61, 84
62 Antioxidant 61
63 Nephrotoxic 62
64 Antipyretic 62
65 Antitrypanosomal 63
66 Antiallergic 64
67 Interceptive and abortifacient activity 65
68 Antiimplantation and antioestrogenic activity  , 63
69 Antiangiogenesis 66

Table 2: Reported Activities that were not predictel by PASS for the main phytoconstituent

, , . Reported activities of plant, not Phytoconstituent responsible for the
Plarétesmr;sme Plg?];?orpgr';t?ﬂ:ﬁtted S(r) predicted by PASS for the selected particular activity present in the plant
) phytoconstituent of plant (based on PASS)
1 Antithrombic Isoliensinine
Thiobinupharidine 2 Anti- Bleomycin induced Isolienisinine
3 Antipyretic N/P
4 Antidiabetic Neferine
Nelumbo 6-hydroxythionuphlutineB| 5 Cholinesterase actvity Cycloartenol
6 Antifertility N/P
7 Antiamnesic Neferine
Coclaurine 8 Larvicidal and Insect repellent Roemerine
9 Immunosuppressant (S)-armepavine
1 Antitussive N/P
Resveratrol 2 Diuretic N/P
3 Estrogenic activity N/P
Polygonum 4 Herbicid_e N/P _
Methoxystypandrone 5 Analgesic Quercetin
6 Anti-Hepatic Emodin
Vanillic Acid 7 Ant?proliferative . Lapathpside A
8 Antimelanogenesis Peceid
1 Antidermatophytic N/P
Isoboldine 2 Insecticidal Kusunokinin
3 Antivenom N/P
4 Cytotoxic Cepharonone C
Aristolochia Syringic acid 5 Antibacterial Aristolactam-N-D-glucopyanoside
6 Antitrypanosomal Copalic acid
7 Interceptive and Abortifacient activity Avristoloic acid
Vanillic acid Antimplantation and Antioestrogenic . .
8 - Moupinamide
activity
N/P — not predicted by PASS (the activity thatascontained in PASS list of activities)
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