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Abstract
[bookmark: 95jcy2ys54dy]	Chronic Kidney Disease (CKD)  is characterized by progressive loss of kidney function, often leading to the need for renal replacement therapy, such as dialysis or transplantation. It is represented by the presence of kidney damage or an estimated glomerular filtration rate (eGFR) of less than 60 mL/min/1.73 m², persisting for 3 months or more. The herbal plant Orthosiphon aristatus, commonly known as Poonaimeesai belongs to the family Lamiaceae, which exhibits various pharmacological properties like anti-proliferative, antioxidant, analgesic, anti-inflammatory, antimicrobial, and diuretic properties. Preliminary molecular docking study through computational analysis was done with the Auto Dock tool to study the efficacy of the plant against Renal failure. Materials and methods: The phytoconstituents present in Orthosiphon aristatus were identified and retrieved through literature survey. The potential action of Orthosiphon aristatus against various targets involved in Renal function was compared with allopathic standard drug Pentoxifylline for its action of reducing proteinurea and maintaining eGFR.  Results: From the Study, phytoconstituents present in Orthosiphon aristatus shows effective binding action against various targets (ATP- binding Cassette, P53, CYP1B1, ADORA1, ADORA2A). Conclusion: The herb Orthosiphon aristatus has inherent action against renal function by binding with various targets was concluded by the present study.	Comment by Abiola Ojomo: Andhas been documented as an anti-proliferative, antioxidant...	Comment by Abiola Ojomo: What version of this software was used?	Comment by Abiola Ojomo: Plant constituents	Comment by Abiola Ojomo: There is no need to capitalize the “r” in renal. Correct the other part of the document likewise	Comment by Abiola Ojomo: Mention figures that show the “effectiveness of the binding action” and compare this with your standard drug, pentoxifylline.

Also, are these targets mentioned important to kidney function? If yes, rephrase your result presentation to show this.	Comment by Abiola Ojomo: It is preferable to mention the constituents of the herb that show pharmacological action rather than stating just the herb's name.
Keywords: Siddha, Chronic Kidney Disease,  Othosiphon aristatus, Poonaimeesai, Renal failure.	Comment by Abiola Ojomo: Correct this

Introduction
	Chronic Kidney Disease (CKD)  is characterized by progressive loss of kidney function, often leading to the need for renal replacement therapy, such as dialysis or transplantation. CKD is denoted by the presence of  kidney damage or an estimated glomerular filtration rate (eGFR) of less than 60 mL/min/1.73 m², persisting for 3 months or more[1]. CKD is more prevalent in low-income and middle-income than in high-income countries[2]From 1990 to 2017, the global prevalence and mortality rates of CKD rose by 29.3% and 41.5%, respectively. In India, the proportion of deaths due to kidney failure increased by 38% between 2001–2003 and 2010–2013[3]. 	Comment by Abiola Ojomo: This statement is the same as the opening statement of your abstract. While it is generally acceptable to do that, it is better to use different phrases.
CKD categorised into 6 stages known as stages 1 through 5, are described below (stage 3 is separated into 3a and 3b)[4]	Comment by Abiola Ojomo: This statement is incomplete. Do you mean “CKD “is” categorised…..”
G1: (Glomerular filtration rate) GFR 90 mL/min/1.73 m2 and above with evidence of kidney disease, such as haematuria or proteinuria	Comment by Abiola Ojomo: Write this in prose form instead of listing them.
G2: GFR 60 to 89 mL/min/1.73 m2
G3a: GFR 45 to 59 mL/min/1.73 m2
G3b: GFR 30 to 44 mL/min/1.73 m2
G4: GFR 15 to 29 mL/min/1.73 m2
G5: GFR less than 15 mL/min/1.73 m2 or treatment by dialysis
The 3 levels of albuminuria include an ACR (Albumin-to-Creatinine ratio):
A1: ACR less than 30 mg/g (<3.4 mg/mmol)
A2: ACR 30 to 299 mg/g (3.4-34 mg/mmol)
A3: ACR greater than 300 mg/g (>34 mg/mmol)
Inspite of various challenges in management of CKD, there is an urgent need to explore the safe and effective alternative therapies that can reduce the need for dialysis and delay the need for renal transplantation. This Study aims to develop an herbal-based management of CKD at an affordable cost. Developing such interventions could alleviate the economic burden and improve the quality of life for patients with CKD.	Comment by Abiola Ojomo: This introduction is insufficient for your study. Ensure you address the following to improve this section:
What is the relevance of molecular docking in studying pharmacological targets?
What is the pathophysiology of CKD, and why has it been difficult to treat?
What are the pharmacological activities of the Orthosiphon aristatus reported in previous studies? How does that justify your selection of this plant for molecular docking?
A lot of grammar errors that can easily be fixed with MS Word still appear in your manuscript; make sure you fix them.

Materials and Methods:
Molecular modelling is the most important method for the investigation and reorganization of receptor protein and compound structure, potentially without giving more investment in research work and time. Structure prediction of the target and the ligand is important for their interaction studies.	Comment by Abiola Ojomo: Move this to the introduction section. Also, cite it appropriately.
Preparation of Ligand:
[image: C:\Users\ilack\AppData\Local\Temp\{18364B32-8326-424C-AEC5-8B31CFC206C4}.tmp]
	



Fig 1: Orthosiphon aristatus (Poonaimeesai)

Orthosiphon aristatus belongs to the family- Lamiaceae which was previously known as Clerodendranthus spicatus is primarily distributed in tropical or subtropical areas from Southeast Asia to North Australia. It is donated as Poonaimeesai, Cat`s Whiskers, Java tea etc., in various languages. The plant was selected based on the properties related to Renal functions such as Anti-inflammatory, Diuretic, Anti-lithiatic, Anti-hypertensive, Anti-oxidant, Anti-angiogenic, Anti-cancer, Anti-microbial, Analgesic, Anti-pyretic, Hepatoprotective, Hypo-glycemic activity[5]. The active compounds present in the Orthosiphon aristatus were identified[6]. The Standard allopathic drug Pentoxifylline were selected based on various activities related to renal protection[7]. The phytochemical identified with its Molecular weight, Molecular formula, H-bond donor, H-bond acceptor, Rotatable bonds were listed in table 1. 	Comment by Abiola Ojomo: This is appropriate for your introduction section	Comment by Abiola Ojomo: Do you mean “It is also called Poonaimeesai…”
	Compound	Comment by Abiola Ojomo: Are these the active constituents of Orthosiphon? If yes, mention it in your manuscript before listing them in a table.
	Molecular Weight g/mol
	Molecular formula
	H- bond donar
	H- bond acceptor
	Rotatable bonds

	Sinensetin
	372.4
	C20H20O7
	0
	7
	6

	Rosmarinic acid
	360.3
	C18H16O8
	5
	8
	7

	Eupatorin
	344.3
	C18H16O7
	2
	7
	4

	Ladanein
	314.29
	C17H14O5
	2
	6
	3

	Salvigenin
	328.3
	C18H16O6
	1
	6
	4

	Pentoxifylline
	278.3
	C13H18N4O3
	0
	4
	5


Table1: Chemical properties of selected Ligands	Comment by Abiola Ojomo: This title should be above your table, not below it. Also, be specific in your title. Do you mean “Chemical properties of selected ligands from Orthosiphon?
Each selected phytochemical was prepared for docking by obtaining its 2D and 3D structures from Pubchem database (https://pubchem.ncbi.nlm.nih.gov/) in SDF format and converted to PDB format, followed by energy minimization to ensure stable conformations and reduced steric hindrance. Each ligand was then parameterized with appropriate partial charges and rotatable bonds to enable flexible interactions with the target protein. The structured of ligands are shown in Table 2

	Compound
	2D Structure
	3D structure

	



Sinensetin
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Rosmarinic acid
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Eupatorin
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Ladanein
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Salvigenin
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Pentoxifylline 
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Table 2: 2D and 3D structure of the selected Ligands	Comment by Abiola Ojomo: This should be above the table.
Preparation of Target: 
	The targeted protein were selected based on Swiss target prediction (http://www.swisstargetprediction.ch/index.php). The predicted targets were downloaded from RCSB PDB database (https://www.rcsb.org/) . The x-ray diffraction structure of the different target proteins under study having resolution not less than 2A⁰ were used for the study(Table 3). The additional combined Co-factors, Ligand, Water molecules, etc., were removed and converted into PDB format.
	Target protein
	PDB ID
	Structure
	Role in CKD

	

ATP Binding Cassette (ABCG2)
	


1Q12
	[image: ]
	· ABCG2 as a physiological exporter of Uremic toxin- Indoxyl sulfate[8]
· ABCG2 plays a physiologically important role in uric acid excretion[8]
· ABCG2 dysfunction is a risk factor for mortality in hemodialysis patients[9].

	

Cytochrome P450 1B1(CYP1B1)
	

3PMO
	[image: C:\Users\ilack\OneDrive\Desktop\DOCKING RESULTS\P450.jpeg]
	· Novel target for developing therapeutic agents for treating renal disease associated with angiotensin 2 induced hypertension[10].

	

Adenosine A1 receptor (ADORA1)
	

6D9H
	[image: ]
	· Altered adenosine levels and signaling through ADORA1 may contribute to the development of renal fibrosis[11].
· Controlling Glomerular filtration and renin release[12].
· Reduces renal blood flow and regulates fluid balance[13].


	


Adenosine A2a receptor (ADORA2A)
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	· ADORA2A agonists can reduce tubulointerstitial fibrosis by suppressing macrophage infiltration and associated profibrotic factors like TGF-β[14].
· Activation of A2ARs suppresses the expression of the Mφ-linked glomerular damage mediators, transforming growth factor-β, osteopontin-1, thrombospondin-1, and tissue inhibitor of metalloproteinase-1[15].


Table 3: Selected targets and their action in Kidney	Comment by Abiola Ojomo: This should be above the table.
Molecular Docking 	Comment by Abiola Ojomo: Rephrase as “Molecular docking strategy”
Docking simulations were conducted using MGL Auto Dock tools to evaluate the binding interactions between the target protein and each ligand. Molecular interaction analysis done by using Auto Dock 1.5.7 Morris et al.(2009) by following steps:  Gasteiger partial charges were added to the ligand atoms. Nonpolar hydrogen atoms were merged, and rotatable bonds were defined. A grid box was centered on key active site residues to confine docking to relevant regions. Parameters, including binding affinity (ΔG), inhibition constant (Ki) and interaction surface, were calculated for each ligand. Docking were repeated using Swissdock vina page[16,17].	Comment by Abiola Ojomo: Molecular interaction analysis “was” done by using….

Insert “was”

Also, correct “by following steps” to “through the following steps”	Comment by Abiola Ojomo: This reference is missing from your reference list.

Results and Discussion
	In this study, network pharmacology and molecular docking techniques were used to identify the key pharmacodynamic components and key targets for treatment of chronic renal failure. From the plant Orthosiphon aristatus, 5 major bioactive compounds (Sinensetin, Rosmeric acid, Eupatronin, Ladanein, Salvigenin) and an allopathic drug (Pentoxifylline) were selected.	Comment by Abiola Ojomo: Use the word “five”	Comment by Abiola Ojomo: Reference(s) needed.
         Renal injury leads to changes in renal structure and function, resulting in abnormal excretion of certain electrolytes, retention and loss of electrolyte ions, increase or decrease of serum electrolyte content, and can cause serious complications such as renal anemia, renal rickets and disorders of human function[18]. Many overlapping targets were found with different mechanisms in evolution of CKD. The target related to Renal functions (ATP- binding CassetteG2, P53, CYP1B1, ADORA1, ADORA2A) were selected. In these targets, ABCG2 serves as an “gatekeeper cells”  for the  excretion of uric acid produced throughout the body metabolism. It also protects various other organs by “Remote Sensing and Signaling Hypothesis”[19]. CYP1B1 regulation helps in preventing Angiotensin 2 induced hypertension, preventing endothelial dysfunction, increases superoxide production, preventing ROS production and finally preventing renal damage and inflammation caused by angiotensin 2[20]. ADORA1 receptor activation inhibits Inflammation, Necrosis and apoptosis caused as a result of renal injury. ADORA1 plays a vital role as a mediator of tubuloglomerular feedback (TGF), a mechanism that coordinates GFR with tubular transport. It also involved in inhibiting renin secretion, a hormone that regulates blood pressure[21]. ADORA2A  plays an potential role in preventing renal damage mainly through its anti- inflammatory and anti- fibrotic properties. It also reduces the infiltration of inflammatory cells, including macrophages, into the kidney, thus mitigating inflammation and associated tissue damage,  suppression of profibrotic mediators like TGF-β1 and ROCK1[22]. By complex role of various targets involved in CKD, it prevents the function of the kidneys and also preventing various other vital organ damaged caused due the toxins of CKD.
        From the results of the docking analysis, All the ligand posses interactions around 10-20 sites in the targets. The highest binding energies from the interactions obtained were listed in the Table 4. From the table, the highest binding energies ranges between -3 to -9 which denotes the higher affinity Target drug interaction. The smaller the free binding energy, the greater the affinity between the receptor and the ligand.  Similarly, the binding energies obtained from the phytochemical of Orthosiphon aristatus is similar to the values obtained from the allopathic drug Pentoxifylline. All the compounds exhibit higher binding energy against ABCG2 and ADORA1 when compared to CYP1B1 and ADORA2A.  By regulation of ABCG2, the excretion of Uremic toxin- Indoxyl sulfate is increased and decreases the modality in Hemodialysis patient. By regulating ADORA1, the GFR is maintained as result of decreasing the Blood pressure, thus in turn reducing the Renal blood flow. The 3D Docking poses of Various compounds were Tabulated in the Table 5. 	Comment by Abiola Ojomo: Use a small letter	Comment by Abiola Ojomo: Use a small letter	Comment by Abiola Ojomo: Use a small letter	Comment by Abiola Ojomo: Use a small letter	Comment by Abiola Ojomo: Use a small letter
	

S. No
	

Compounds
	Highest Binding Free
energy Kcal/ mol (ABCG2)
	Highest Binding Free
energy Kcal/ mol
(CYP1B1)
	Highest Binding Free
energy Kcal/ mol
(ADORA1)
	Highest Binding Free
energy Kcal/ mol
(ADORA2A)


	1
	Sinensetin
	-6.843
	-9.714
	-6.736
	-8.203

	2
	Rosmarinic acid
	-7.308
	-9.312
	-6.897
	-8.279

	3
	Eupatorin
	-6.796
	-7.529
	-6.697
	-8.592

	4
	Ladanein
	-6.844
	-9.101
	-6.844
	-8.294

	5
	Salvigenin
	-6.877
	-7.629
	-6.513
	-8.406

	6
	Pentoxifylline
	-3.835
	-8.531
	-5.429
	-6.490


	Comment by Abiola Ojomo: This should be above the table.
Table 4: Highest Binding free energy of  Compounds on Targets

	Compounds
	Docking interaction with ABCG2
	Docking interaction with CYP1B1
	Docking interaction with ADORA1
	Docking interaction with ADORA2A
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Rosmarinic acid
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Eupatorin
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Ladanein
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Salvigenin
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Pentoxifylline
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Table 5: 3D Docking structure of various compounds	Comment by Abiola Ojomo: Place above the table
Conclusion
	A timely recognition of chronic kidney damage is important for slowing down the progression and treating additional complications that develop in parallel with chronic kidney damage. Based on the outcomes of the Computational analysis, the phytochemicals present in the herb Orthosiphon aristatus like Sinensetin, Rosmarinic acid, Eupatronin, Ladanein, Salvigenin regulates various Targets in the Kidney with high affinity of action which is more relevant to the allopathic drug Pentoxifylline. It also concludes that it not only regulation the renal function and also preventing other vital organs caused by the toxins resulting from CKD. Thus, the herb Orthosiphon aristatus can be used in the management of Chronic Kidney Disease (CKD) with minimal cost without further renal damage. 	Comment by Abiola Ojomo: Use “diagnosis”	Comment by Abiola Ojomo: I am expecting a statement that shows how the selected ligands modify their targets compared to the standard drug, pentoxifylline. Did they inhibit their target or enhance their opening? In what way(s) are this beneficial for renal function?	Comment by Abiola Ojomo: Use a small letter	Comment by Abiola Ojomo: Use a small letter	Comment by Abiola Ojomo: This is not clear. Kindly rephrase.
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