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ABSTRACT

Rosaindica and Psidiumguajava methanol extracts were tested for their effect on urease and collagenase enzyme by
using phenol hypochlorite method and gelatin digestion assay, respectively. Among the two plant extracts eval uated,
the highest inhibitory activity against Jack bean urease was exerted by R. indica(47.11%), while for collagenase P.
guajava showed complete inhibition of enzyme at concentration of 10 mg/ml. Both the R. indica and P. guajava
extracts showed potent urease (ICso value: 1.42 and 2.08 mg/ml) and collagenase (1Cso value: 7.29 and 4.10 mg/ml)
inhibition activity. The GC-MS analysis provided different peaks of twelve compounds ofR. indica and twenty three
of P.guajava. Quinic acid (43.12%),Pyrogallol (21.92%), and 5-hydroxymethyifurfural (11.52%) were the major
compounds in R. Indica while, Pyrogallol (27.64%), Isogeraniol (15.41%), and 1-Butanol, 3-methyl (10.92%) were
found in P. guagjava. R indica and P. guajava extracts exhibited potent inhibitory activity against urease and
collagenase enzyme, which could be attributed to the presence of various bioactive constituents identified by GC-
MS.The findings of our study endorse the use of these plants for further studies to determine their potential in
management of pathol ogies caused by tested enzymes.
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INTRODUCTION

Urease (EC3.5.1.5), the first enzyme crystallizeninf Jack beanQanavaliaensiformis), is secreted by variety of
bacteria in human body where it catalyzes the Hydi® of urea to ammonia and carbon dioxide at te ra
approximately 1% times, the rate of uncatalyzed reaction. High eatrations of ammonia causes rise in pH which
leads to major pathologies like gastrointestinabdiers, urolithiasis, ammonia and hepatic enceplathy, hepatic
coma, urinary catheter encrustation [1, 2] and iRada's disease [3]. The necessity to treat such infestioas
stimulated intensive studies on various groupsrefse inhibitors. In the near past, a number ciseénhibitors
have been investigated, such as phosphorodiamjdayelsoxamic acid derivatives, hydroxyurea, rabepla,
lansoprazole, omeprazole, quinines, and thiol-camgs, but most of these compounds are too toximstable, to
allow their usen vivo. Thus, the search is still on for novel ureasdhibdrs with promising levels of activity [3].
Collagenases (EC 3.4.24...) are endopeptidases, leaphildegrading the triple-helical region of natizellagen,
which is susceptible to attack by other peptidasdy after initiation of cleavage by collagenasg [@Wncontrolled
proteolysis by collagenase contributes to abnordelelopment and to the generation of many pathcébgi
conditions including wrinkle formation, skin ulcéicm, metastasis, arthritis, chronic inflammati@steoporosis,
periodontal disease, tumor invasion, cardiovascdisgase, nephritis, neurological disease, breakdofvblood
brain barrier, gastric ulcer, corneal ulceratiawed fibrosis, emphysema, fibrotic lung disease,[B}. Therefore,
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collagenase represents an attractive pharmacoloditay target and its inhibition has become a psimgj
therapeutic strategy for the treatment of suchaties[5].At present, several collagenase inhibacgsunder clinical
trials and it is expected that the use of thesabitdnis would develop a new approach in managenuént
inflammatory processes in addition to traditionalgs. Most of these inhibitors are synthetic pexgticchemically
modified tetracyclines, bisphosphonates or compsusalated from natural sources. However, moshe$¢ drugs
are reported to exert side effects such as mudealkisl pain in tendons and joints [6]. So, seekingel and
efficacious collagenase inhibitors with good bidkakility and low toxicity is very substantial.

Several hundred genera of plants and relevant fipésas are used medicinally for treatment andvprgion of
various disorders in different countries which hat@od the test of time, and therefore, modern oirees have not
been able to replace most of them. But the fuleptél of both urease and collagenase inhibitoosnfinatural
sources has not yet been fully explored. In presevestigation we selectedRosa indica L. (Rosaceae) and
PsidiumguajavalL. (Myrtaceae), two important medicinal plants, the basis of their antibacterial activity against
urease enzyme producing (Personal communicatignyhlished) and other epidermal infections causiagtdrial
strains.

Rindica L. is a perennial flower shrub. In the Indian systef medicine, various rose preparations are used i
treatment of sore throat, bacterial infectionsaeggd tonsils, cardiac troubles, eye disease, afidstpnes, [7].
P.guajavaL. is a phytotherapic plant used in folk medicihattis believed to have active components that teelp
treat and manage various diseases. Many partseopldint have been used in traditional medicine amage
conditions like gastroenteritis, vomiting, diarrhe@ounds, ulcers, toothache, sore throat, inflamgedhs, and a
number of other conditions [8, 9].

Therefore, it is reasonable to expect a varietybiofactive compounds in these plants with greatagheutic
potential. Hence, for the discovery of lead commtsufor use as therapeutic drugs, the active prateip these
plants need to be identified [10]. Consideringth#se aspects, the present study was undertakevatoate the
antiurease and anticollagenase activity along wftemical composition of methanol extractsRofindica andP.
guajava.

MATERIALS AND METHODS

2.1 Chemicals and glassware

Urease Type IX (Specific activity: 50,000 to 10@0Qnits/g) from Canavaliaensiformis(L.) DC. (Fabaceae)
commonly known as Jack Bean and Collagenase Tyg8pécific activity: 50,000 to 100,000 units/g) from
Clostridium histolyticum were purchased from Sigma Aldrich. All other chesisovere of analytical grade.

2.2 Collection of plant material

The plant materials were collected from Northerrakrareas (around Rewari region) of Haryana, Ifdigher
identification and authentication of the specimeras done from Dr. Narendera Yadav Department ofaBgt
Kurukshetra University, Kurukshetra. The plant miate were thoroughly washed with tap water followey
distilled water, then dried under shade and grantaifine powder. After sieving (80 mesh) theywaansferred to
air-tight polyethylene zipper bags, labeled andestdill further use. Voucher plant specimens wagposited at the
Wild Life Institute of India, Dehradun, under spaein number GS 427 fé. guajava and GS 448 foR. indica.

2.3 Preparation of Plant Extracts

The powdered plant parts (100 g) were soaked ifanet (100 ml) in a clean and dry reagent bottheced with a
lid at 37°C for 24 hrs. The extraction was donénbt/continuous Soxhlet extraction for 48 hrs. Reésglextracts in
were evaporated and concentrated to dryness usengtatory evaporator at 50°C. The extracts wened at -4°C
till further uses.

2.4 Urease Activity and Inhibition Study

The enzyme activity and inhibition was measuredugh catalytic effects of urease on urea by meagutange in
absorbance in the absence and in the presencdibftan at 640 nm, using spectrophotometer (T60 Widible).
Both the extracts were tested for urease inhibigiotivity in a concentration range of 100 to 10@mil. Thiourea
was used as standard inhibitor. For urease inbibitissay, after addition of 10 ml of phosphatedsufd accurate
weight of enzyme, sonication was performed for 68.,sfollowed by centrifugation and absorbance ppear
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solution was measured at 280 nm. By using equaiiorebc, wherec is concentration of solution (mol/L), b is
length of the UV cell and represents molar absorptivity, we can calculate ¢bncentration of initial urease
solution. After proper dilution, the concentratioh enzyme solution was adjusted to 2 mg/ml. Reactioxture
comprising 1.2 ml of phosphate buffer solution (@ potassium phosphate, 10 mM lithium chloride &nchM
Ethylenediaminetetraacetic acid, pH 8.2 at 37°Q, il of urease enzyme solution, and 0.1 ml ofasts were
subjected to incubation for 5 min. After pre-inctiba 0.5 ml (66 mM) of urea was added to the reeactnixture,
and incubated for 20 min. Urease activity was deieed by measuring the ammonia released duringetaetion
by modified spectrophotometric method describedNmatherburn [11]. Briefly, 1 ml each of phenol reag(1%
w/v phenol and 0.005% w/v sodium nitroprusside) amdalkaline reagent (1% w/v NaOH and 0.075% active
chloride NaOCI) were added to each test tube. mbeease in absorbance at 640 nm was measured@ftein, all
reactions being performed in triplicate in a fir@lume of 4 ml. The concentration of extracts timtibited the
hydrolysis of substrate by 50% g was determined through monitoring the inhibitieffect of various
concentrations of extracts in the assay.

2.4.1 Data analysis
The results (change in absorbance per min) wereepsed by using MS Excel. The extent of the enzgmaaction
was calculated based on the following equation:

19% = 100—(T/ C*100)

Where | (%) is the inhibition of the enzyme, T {Jas the absorbance of the tested sample (plara@or positive
control in the solvent) in the presence of enzy@égcontrol) is the absorbance of the solvent inghesence of
enzyme. IG values were determined from the concentrationaresg curves.

2.5 Anticollagenase assay

Collagenase inhibition was performed by gelatiredigpon assay[12] with slight modifications, whishbasically an
indirect assay involving the digestion of gelatinbmcterial collagenase-1. Agarose solution (1%§ m@pared in
collagenase buffer (50 mM TrisHCI, 10 mM CgQ0.15 M NaCl, 7.8 pH) with 0.15% gelatin and aléxd to

solidify in wells of 6-well plate (4 ml/well) forBmin at room temperature. After solidification,lilsef 4 mm were
made in gelatin-agarose gel with the help of a bhdéferent concentrations of extracts (30ul) wareubated with
50ul of bacterial collagenase-1 (0.2 mg/ml) in 3@fucollagenase buffer for 30 min. The reactiondgurcts (50 pl)
were loaded into the well and incubated for 18 IBAIC. The degree of gelatin digestion in agaroslewns

visualized by Coomassie Blue staining. Followingstdaing, the area of light translucent zone ovkreb
background was determined to estimate collageraséty EDTA was used as positive control.

2.6 GC-MS analysis

GC-MS technique was used in this study to ideritiy phytocomponents present in the extracts. Thaes were
analyzed by GC-MS using Shimadzu Mass Spectron2&t®- series. 1l of sample was injected in GC-MS
equipped with a split injector and a PE Auto syst¥in gas chromatograph interfaced with a Turbo-mass
spectrometric mass selective detector system. TBewss operated in the EI mode (70 eV). Helium wapleyed

as the carrier gas and its flow rate was adjustdd2 ml/min. The analytical column connected ® $lgstem was an
Rtx-5 capillary column (length-60m x 0.25mm i.d.2® um film thickness). The column head pressure was
adjusted to 196.6 kPa. Column temperature prograhfroen 100°C (2 min) to 200°C at10°C/min and frof02to
300°C at 15°C/min withhold time 5 and 22 min resjpedy. A solvent delay of 6 min was selected. Thiector
temperature was set at 260°C. The GC-MS interfaae mvaintained at 280°C. The MS was operated irAD@
mode scanning from m/z 40 to 600.0. In the fullnsgede, electron ionization (El) mass spectra énrdénge of 40-
600 (m/z) were recorded at electron energy of 70@wnpounds were identified by comparing mass spetith
library of the National Institute of Standard aneciinology (NIST), USA/Wiley.

RESULTS AND DISCUSSION

3.1 Urease inhibition study

The discovery of potent and safe urease inhibltassbeen a very important area of pharmaceutisabhreh due to
the involvement of urease in different pathologicahditions [13]. The plants have been widely ugmdtheir

therapeutic effects in relieving the infections sal by urease enzyme [14]. The previous literatevealed the
isolation of urease inhibitors from some plants amhérbs likeAllium sativumL. (Amaryllidaceae),
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HypericumoblongifoliumWall. (Hypericaceae)Melilotusindicus(Linn.) and Allium cepa and P. guajava[l5, 16,
17].Urease inhibition activity of some Pakistardditional medicinal plants have also been reportegntly [18].
Mild potential of Aerva.javanica (Burm. f.) Juss.exSchult. (Amaranthacea) has begorted against ulcer [19]. But
the full potential of urease inhibition has not peten fully explored. In this work, the urease liritioiry activity of
the plant samples was evaluated against jack besasel by using phenol hypochlorite method and eékalts are
exhibited in Figure I.

Urease inhibition
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Figure 1. Inhibition profile of methanol extracts of R. indica and P. guajava against Jack-been urease by indophenol method

From the results it is clear th& indica extract (47.11%) displayed higher potential to lrithurease tharP.
guajava (30.04%). Concentration dependent activities ajalack-bean urease were observed in both extadts
inhibitory effect increased together with incregsthe concentration of each plant’s extractin torege of 100-1000
ug/mL. Tested extracts were studied fogdfetermination from dose response curve which wekédufound to be
1.42 mg/ml forR. indica and 2.08 mg/ml foP. guajava. R. indicabud and petals are used for the removal of gall
bladder and kidney stones by local people. A regbirivestigation ofRosa centifolia(Damask Rose) showed that it
inhibited Jack bean urease up to 97.51% at coratésrirof 10mg/ml [20]. However there is no litenawavailable

on urease inhibitory activity d®. indica. In a previous studyp. guajava observed to have more than 70% inhibition
of jack bean urease when tested at concentrati@f aig/ml [21].

In present studyr. indica showed good activity, whil®. guajava showed moderate activity at concentration of 1
mg/ml against Jack bean urease, which provoketbrufurther characterization of active constitutesi these
species as potent urease inhibitory agents.

3.2 Collagenase inhibition study

Collagen is the predominant constituent of aninxlaeellular tissue: skin, tendons, cartilage, dleessels, bones
etc. and serves to give them structure and stre@yihsequently, any process that results in deticadar loss of
integrity of this protein is likely to have sigrifint health related issues. Hyperactivity of calzse enzymes by
any means results in destruction of collagen and,thpplication of inhibitors of collagenase mayapeeffective
way to overcome these problems. So in this wayissulave been done to quench the thirst for catlage
inhibitors. Medicinal plants, in the last few deeacave been the subject for very intense pharmgical studies.
It has been brought about by the acknowledgementhefvalue of medicinal plants as potential souesew
compounds of therapeutic importance. A quinazolmeel alkaloid isolated from the fruits @&vodia officinalis
have been reported to have collagenase inhibitctiyity[22]. Aucubin isolated fronEucommiaulmoides has been
found to inhibit MMP-1[23]. RecentlyCucumissativus L. fruit has been found to possdssvitro inhibition of
hyaluronidase and elastase and collagenase, whighested the potential of this plant as anti-wefiadl]. A
previous report oiiRosa centifolial. (Rosaceae) shows the inhibition of collagenasé19o [25]. But no report has
been found yet in support of the anticollagenasiwigcof R. IndicaandP. guajava. We tested the inhibitory effect
of R indica petals anB. guajavaleaves extracts on collagenase enzyme. Followioghation of collagenase-1 with
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different concentrations (10 to 0.62 mg/ml) of éelsextracts in six well plates (From well 2 to GHigure 1. B.1 &
B.2), the remaining gelatinolytic activity was coanpd with initial enzyme activity represented bg tontrol in
well 1.The initial group treated with reaction puats of collagenase-1 and buffer (in well 1), exieid the highest
gelatinolytic activity in the discrete zone, reetng no enzyme inhibition. However, as shown &ll\&, gelatin
digestion was clearly decreased following additidrlO mg/ml methanol extracts & Indicaand P. guajavaand
area of the clear zone was reduced by 52.38 anéb I@8pectively. Further, gelatinolytic activity wascreased
with decrease in concentration of tested plantaektffrom well 2 to well 6). So it clearly showsettose dependent
manner of collagenase inhibition by tested extraitsignificant reduction in gelatin digestion walsserved with
0.62 mg/ml or higher concentrations of both theawts, clearly indicating very good anticollagenasévity of
both the plants withP. guajavashowing inhibitory activity comparable to that ofhilenediaminetetraacetic acid.
Since, there are no previous reports on the atdipemhase activity of plants tested here; our repualy be
considered as the first study on the anticollagerssivity of methanol extracts & indicapetalsand®. guajava
leaves.

3.3 GC-MS analysis

There is growing awareness in correlating the pthagmical constituents of a medicinal plant with its
pharmacological activity. The demand for medicing@lbnt products has increased considerably because
phytocompounds target the biochemical pathway whmakes them safer than synthetic medicines. Noveaday
many of the modern medicines are produced indirfctim the medicinal plants. So the active priatspin
medicinal plants need to be identified.

Hence keeping this in context, the present study walertaken to find out the bioactive compounésent in the
methanol extracts dR. indicaand P. guajava by using Gas chromatography and Mass spectrosddmy.results
pertaining to GC-MS analysis led to the identificatof number of a number of compounds fr&rindica andP.
guajava. The active principles oR. indica and P. guajavaare exhibited with their peak no., retention tinkery,
molecular formula, molecular weight (MW), and contzation (peak area %) in Table 1. GC-MS chromatogof
the methanol extract oR. indica petal showed 12 peaks indicating the presence efvewvphytochemical
constituents (Figure 2). The results revealed tlgahinic acid (43.12%), Pyrogallol (21.92%), 5-
Hydroxymethylfurfural ~ (11.52%), 4H-Pyran-4-one,2lBwdro-3,5-dihydroxy-6-methyl-  (8.31%), and
Levoglucosan (5.69%) were found as the major comaptnin the methanol extract & indica petals. The
literature search revealed that there is no rerothemical constituents of methanol extradRahdica petals. The
structure of major compounds and their therapegjdications are presented in Table 2.

The GC-MS analysis oP. guajava leaf extract revealed the presence of 23 compoyRidgire 3) that could
contribute to the medicinal property of the plantterm of percentage amount, Pyrogallol (27.64P)geraniol
(15.41%), 1-Butanol, 3-methyl (10.92%) and Cinnatellde (6.72%) were prominent i guajava. Further the
structure and medicinal applications of these camgs are presented in Table 2. Previous studiegtegpmany
constituents in guava leaves such as Isopropylhalcdongicyclene,o-Pinene,B-Pinene, Limonene, Terpenyl
acetate -Bisabolene-Copanene, Farnesene, Humulene, Selinene, Malliis, g Sitosterol, Ursolic, Quercetin,
Avicularin, Eugenol, Caryophyllene, Guajavolide,asanoic acid, and Cryptonine[26]. However, it igaveorthy
that the composition of any plant extract is influed by several factors, such as local, climaggsenal and
experimental conditions [27].

Since, the nature of the phytochemicals respondimestudied activities has not yet been ascerthirs® the
individual phytochemical constituents need to lodgied and characterized througtvitro andin vivo studies. The
research on the isolation of active constituent$ taeir structure activity relationship g silico methods is in
progress as a part of our systematic study.

CONCLUSION

Since the Indian population has long been usingethe/o plants for various medicinal and other pegso they
form a part of the local pharmacopoeia. The presamdy revealed that these plant extracts were tabtisplay
tested enzymes inhibition and may be utilized inngudiseases caused by these enzymes. It is plaubat active
ingredients therein may suppress activity of uresse collagenase enzyme by various mechanisms sflioked
plants can be a good source of new, affordable safet remedies for various disorders and disezaesed by both
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the enzymes. However, isolation and characterizatib the compounds responsible for inhibitory dtyivof
enzymes an¢h vivo studies need to be performed to confirm these vhtens.
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