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ABSTRACT

The present study is aimed to evaluate the In-silico docking analysis of the compounds identified from the leaves
of Orthosiphon stamineus for the Nephroprotective activity. Captopril is used asa standard and itis well-known
for the Nephroprotective activity by inhibiting the enzyme known as Angiotensin Converting Enzyme (ACE).
Compound 1- Eupatorin, Compound 2- Rosmarinic acid, Compound 3- Orthosiphol A, Compound 4- Snenstein ,
Compound 7- 5-Hydroxy- 6,7,3,4-tetramethoxyflavone identified from the leaves of Orthosiphon stamineus have
shown significant ACE receptor inhibitory activity. Of the 5 compounds Eupatorin (compound 1), Rosmarinic acid
(compound 4) showed maximum ACE Receptor inhibition than the standard drug Captopril and have shown
excellent Nephroprotective activity with better ADMET profiles.
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INTRODUCTION

The world's disease profile is changing, and cliraiieases now account for the majority of globatbidity and

mortality, rather than infectious diseases. Dutimg 20th century, infectious diseases were the meajose of death
and disability. However in this century, non comneable, non infectious chronic diseases such agrspsion

Jiver failure and kidney failure have become thajor cause of mortality and morbidity around therla.

Renal failure is a condition in which the kidneyt® fail to remove metabolic end-products from bk®od and
regulate the fluid, electrolyte, and pH balanc¢hef extracellular fluids. The underlying cause rbayrenal disease,
systemic disease, or urologic defects of non rerigin. Renal failure can occur as an acute orrargh disorder.
Acute renal failure is abrupt in onset and oftereigersible if recognized early and treated appatgly. In contrast,
chronic renal failure is the end result of irregdeadamage to the kidneys. It develops slowly, lguaver the
course of a number of years. Acute renal failureassed by conditions that produce an acute shutdowenal
function. It can result from decreased blood flawthe kidney (pre renal failure), disorders thdeifere with the
elimination of urine from the kidney (post renalldee), or disorders that disrupt the structuresthie kidney
(intrinsic or intra renal failure). Acute renal Ifaie is classified as pre renal, post renal, oraimenal in origin.
Unlike acute renal failure, chronic renal failurepresents progressive and irreversible destruatiokidney
structures Chronic renal failure represents the esmllt of conditions that greatly reduce renalcfion by
destroying renal nephrons and producing a markededse in the glomerular filtration rate (GFR).r8ig@f renal
failure begin to appear as renal function movemfrenal insufficiency (GFR 50% to 20% normal), émal failure
(20% to 5% normal), to end-stage renal disease.

Plants and other living organisms have great pistetd treat human disease. There are two distiyjoes of
biomedical research that seek to develop this piate®ne type of research explores the value adioieal plants
as traditionally used, which constitute the onlaitable medicines for most people in poor countrigsidies of
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these plants have the potential to determine whlahts are most potent, optimize dosages and dwosesf and
identify safety risks. Another type of researchsub@dassays to identify single molecules from dathiat have
interesting bioactivities in isolation and dockiagalysis might be useful for the confirmation aérdgeutic activity
of the compounds identified from the medicinal pgan

Computational Biology and bioinformatics have treemtial not only of speeding up the drug discoverycess
thus reducing the costs, but also of changing thg drugs are designed. Rational drug design (RDd)pshto
facilitate and speedup the drug designing procelih involves variety of methods to identify nowempounds.
One such method is the docking of the drug molewitl the receptor (target). The site of drug actiowhich is
ultimately responsible for the pharmaceutical dffés a receptor and docking is the process by hwhigo
molecules fit together in 3D space.

Orthosiphon stamineus Benth known as kidney tea or java tés,a genus of plants in the Lamiaceae family native
to Southeast Asia. It is an herbaceous shrub whiolvs to a height of 1.5 m (4.9 ft). Orthosiphoraipopular
garden plant because of its unique flower, whicWhge and bluish with filaments resembling a catsskers and
leaves has been shown to be a mild diuretic, kicansy bladder stones and infections of the urineagtt The
essential oil of the drug, which contains sesqpéges, is Antimicrobial. In folk medicine, it isagsfor the above
conditions and also for gout and Rheumat{48+17]. A Bioactive compounds has been already reported ftee
leaves of Orthosiphon staminey$-5, 12] and based on the extensive medicinal claims afele@af Orthosiphon
stamineus for the nephroprotective activity, Tha af the present study is designed to evaluaténgikco docking
analysis of the compounds identified from the lsaw# Orthosiphon stamineus for the Nephroprotedictivity to
confirm the therapeutic effect of the leaves o$ tiplant.

MATERIALS AND METHODS

Compounds

The following compound were identified from thevea of Orthosiphon stamineus plant
Compound 1- Eupatorin

Compound 2- Rosmarinic acid

Compound 3- Orthosiphol A

Compound 4- Sinenstein

Compound 5- Cichoric acid

Compound 6- Betulinic acid

Compound 7- 5-Hydroxy- 6,7,3,4-tetramethoxyflavone

Compound 88-Sitosterol

The steps involved in docking are as follows:

SOFTWARE'S HANDLED

1. GLIDE module version 5.9., mastero 9.4

2. Qik prop -3.6 -Schrodinger, LLC, New York, NYQ23- docking123%**
3. Swiss PDB viewer-4.04 — protein viewer

4. Pymol viewer 1.3 — image viewer

5. Marveen sketch 5.5 — drawing ligand structure

Ligand structure
The chemical structure of each ligand is drawngisiuild module
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ADME property screening

The Qik Prop tool[10] from Schrodinger helps to screen the moleculestlieir drug like property by using
lipinski's rule of 5[ 11]. It is a (ADME) prediction program in the Schrodémy Maestro. It predicts the
absorption, distribution, metabolism, and excre(@BDME) physically significant descriptors and pheaceutically
relevant properties of organic molecules

Docking Procedure

Docking studies of 8 compounds were performed uSimyoteins obtained from the RCSB Protein DatakBBan
http://www.rcsb.org/pdb. Experiments were perforrasthg the program GLIDE (Grid-based Ligand Dockivith
Energetic) module version 5.9, Schrédinger, LLCwNéork, NY, 2013 (Schrodinger Inc[)9 ] . Coordinates of the
full-length substrate- complexed dimmer were pregdor Glide 5.9 calculations by running the proteieparation
wizard. The p-prep script produces a new recepl@rirf which all residues are neutralized excepisththat are
relatively close to the ligand (if the protein mneplexed with a ligand) or form salt bridges. Thgpief script runs a
series of restrained impact energy minimizatioriagithe Impact utility. Minimizations were run uintihe average
root mean square deviation (rmsd) of the non-hyeinogtoms reached 0.3A. Glide uses two boxes thatsh
common centre to organize its calculations: a laegelosing box and a smaller binding box. The gjtltemselves
are calculated within the space defined by theasing box. The binding box defines the space throubich the
centre of the defined ligand will be allowed to reoduring docking calculations. It provides a measoi the
effective size of the search space. The only reguéint on the enclosing box is that it be large ghda contain all
ligand atoms, even when the ligand centre is plateth edge or vertex of the binding §6)7,8 ].
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RESULTS AND DISCUSSION

The ADME properties of the ligands were predictethg QikProp. The compounds prepared were subjeoted
drug-likeness filter. The acceptance criteria effiter includes

Molecular weight (< 500), QPPMDCK ( <25-poor , >056o0d , Q Plog BB (-3.0 to 1.2) , Donar HB (0-6) ,
Metabolism (1-8) , Accept HB (2-20), Log P Valuavo(-2.0 to 6.5) , CNS (-2 to +2) , % Human Ordisarption (
80% high <25% poor), Violation of Rule Of Fivéax 4 ), QP P Caco (< 25-poor, > 500-Good), PSR{®), Q

P log S (-6.5 to 0.5), Violation of Rule Of Threefax 3). All the ligands confirmed to the above fiemed
acceptance criteria and they were evaluated fokidgaising GLIDE software.

GLIDE receptor grid was generated to determinesibe of the active site. The most probable origmtabf the
ligands in the binding pocket is identified andcaring function is used to quantify the strengthtaf interaction a
molecule can make in a particular orientation. ddeo to provide better correlation between goodepaand good
scores, the GLIDE XP precision was favoured over standard mode. The docking analysis was done¢héor
ligands with the target proteins PXR and d&-using the docking software GLIDE and the dockeddes are
shown in figure 1(a & b), 2 (a&b),3(a&b) d4&b),5(@a&b), and 6 (a & b). The structurexkid by GLIDE
are generally ranked according to the GLIDE Scorfgnction (more negative)ln the present study, extra
precision GLIDE docking procedure was validatedrésmoving the inhibitor compound with N&B protein has
been analyzed from the G-score, GLIDE energy aribhtds. The docking result of these ligands arergi¥able
1). The interaction energy includes vander waals @nezlectrostatic energy, as well as intermolechlarogen
bonding were calculated for each minimized compléaptopril is used as standard and it is well-kndan
nephroprotective activity by inhibiting the ACE gnze.

In the present study, in-silico docking was carr@md for the compounds present @rthosiphon stamineus in
comparison with standard Captopril against ACE gairot Compounds1,2,3,4 and 7 have shown signifiéalE
Receptor inhibitory activity. Of the 5 compoundsp&torin (compound 1), Rosmarinic acid (compoundsdpwed
maximum ACE Receptor inhibition than the standardgdCaptopril have shown excellent Nephroprotectiv
activity with better ADMET profilesTable 2)

Docking images (a) and 3D images (b) of designedngpounds showing maximum activity against ACE
Receptor

FIGURE- 1

Compound 1-a ( ACE)
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FIGURE- 2

Compound 2-a (ACE)

Scholar Research Library

57



C. Maheswariet al

Der Pharmacia Lettre, 2015, 7 (8):53-63

TYR TYR
o PHE
S20 523 :?1-5'? So27
LY
HIP 5
355 HIE
S = HIP FHE
= 383 457
GLU - =
384 2
LYS
454
ASP
377
GLU
376 WAL
- 379
354
LEU
o IS
162
_/
GLM -«
359 HIS gé—': THR SER
353 282 284
ASMN
277
i asp
TRP 453
279
BSN THR
285 166

Compound 2-b (ACE)

FIGURE 3
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Compound 3-a ( ACE)
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FIGURE 4

Compound 4-a (ACE)
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FIGURE-5

Compound 7-a( ACE)
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FIGURE-6

STD Captopril-a( ACE)
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TABLE 1 Summary of GLIDE result of ligands againstACE for Nephroprotective activity
PARAMETERS CP1 CP2 | CP3 CP4 CP5 CP6 CP7 CP8 Captopri
Glide Score -9.909692| -5.232298  -5.227103  -11.34096-4.226468 -4.276425| -5.445692 | -4.748829 | -5.25261
Glide Energy -56.301081 —39.74426]2 -43.157097 -73827| -32.071475| -35.841348 -45.370877| -18.239206| -29.7575

TABLE 2 PHARMACOKINETIC PARAMETERS WITH THEIR OPTIM

UM RANGE IMPORTANT FOR CNS ACTIVITY AND

ORAL BIOAVAILABILITY OBTAINED BY QIKPROP TOOL

PARAMETERS CP1 CP2 CP3 CP4 CP5 CP6 CP7 CP8 Captopri
Molecular weight (< 500) 358.34 | 550.691] 372.374 470.432  456.707 35847 3344. 414.717 .282
QPPMDCK ( <25-poor, > 500 good) 317.807| 305.78 6.183 1178.9¢7 2130.831 1.74f 207,6887.593 1860.521
Violation of Rule Of Three (Max 3) 0 0 1 1 0 1 1 0 1
Donar HB (0-6) 4 2 0 4 2 0 1 1 1
Metabolism (1-8) 6 2 5 6 3 5 5 3 3
Accept HB (2-20) 7 9.35 6.25 11 3.7 5.25 5.25 1.7 4.5
Log P Value o/w (-2.0 to 6.5) 1.316 5.602 3.551 1.341 6.06 3.468| 2.892 7.538 20.34
CNS (-2 to +2) -2 -1 0 -2 -1 0 -1 0 -1
% Human Oral Absorption
(80% high <25% poor) 56.829 94.616 100 48.732 100 100 94.8716 100 68.071
N and O ( 2-15) 4 7 7 7 7 10 3 7 1
Violation of Rule Of Five (Max 4) 0 2 0 0 1 0 0 1 0
QP PCaco (< 25-poor, > 500-Good) | 153.425| 640.757 17.349 2233.211 3861.378 5.388  6358. 1537.588| 3405.935
PSA (7-200) 149.946| 74.444 68.341 204.99¢ 57.75 83.04 94.021 .2732 72.037
Q Plog S (-6.510 0.5) -3.074 -6.16 -4.296 -4.44 -6.659 -4.346 -4.339 785 | -1.726
Q Plog BB (-3.0 t0 1.2) -0.418 -0.943 -3.1 -0.642 -0.197 -4.2%4 -0.383 69.5 -0.352

CONCLUSION

Based on the docking analysis the study conclubatithe leaves o®rthosiphon stamineus is potential for the

Nephroprotective activity by inhibiting ACE Receptaith better

ADMET profiles.
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