24.07.2018. 

Dear Professor Đuran, 
Thank you for your letter dated June the 11th, 2017 and for the comments of the Referee’s. 
We have studied these carefully, and have revised the manuscript according to the referee’s comments as outlined in more detail below. Our answers to the comments are given in blue for clarity.

TITLE: Antimicrobial, Antioxidant Activity and DNA-binding Affinity of a Few Differente Palladium(II) complexes





Referee: 1

This manuscript by Raković and co-workers reports potential antimicrobial (with antibiofilm) and antioxidant activity and  DNA-binding of four square-planar Pd(II) complexes with different  chelated ligands containing nitrogen donor ligands. 

The following remarks should be considered in the revised manuscript after its acceptance for publication.

1) The title of this paper should be changed. The potential title of the manuscript could be: ”Antimicrobial, antioxidant and DNA-binding studies of palladium(II) complexes with different chelate ligands containing nitrogen donor atoms” 
      Answer: We have changed the title of manuscript as proposed. 
2) The author’s names should be written properly: for example, Čomović in the manuscript or Čomić in the supplementary. 
      Answer: Corrected. 
3) Keywords: “transition metal complexes” should be replaced with “palladium(II) complexes”
Answer: Corrected. 

4) The abstract text should be written more precisely. In this text should be written what are C1, C2, C3 and C4. The beginning of this abstract could be written on the following way: ”Antimicrobial, antibiofilm and antioxidant activities as well as DNA-binding  of four square-planar Pd(II) complexes, [Pd(terpy)Cl]+ (C1), [Pd(en)Cl2] (C2), [Pd(DMEAImiPr)Cl2] (C3) and  [Pd(dach)Cl2] (C4) (terpy = 2,2':6',2 ''- terpiride, en = ethylenediamine, dach = trans-1,2-diaminocyclohexane and ImCH3 =2-(1,3-diisopropyl-4,5-dimethylimidazolin-2-imine)ethan-1-dimethylamine) have been reported. The antibacterial activity of these complexes………..

Answer: We have changed abstract in suggested way. 
5) In spite of the fact that all Pd(II) complexes have been synthesized previously, the short procedure for their preparation should be repeated in this work. This will help the potential readers of this work. Also, elemental analyses and spectroscopic data (IR, NMR, UV-vis) should be added after procedure for preparation of these complexes.  
Answer: We have now included a short procedure for preparation with the characterization of used Pd (II) complexes. 
6) At the end of Introduction assignments of L1, L3, etc. are not in accordance to those written in Fig. 1. Instead of assignments for ligands L1-L4 the assignments for complexes should be used in this text. Also, in Fig. 1 instead of C1-[Pd(terpy)Cl]+ it should be [Pd(terpy)Cl]+ (C1) ……..  Considering the facts that ligands are also investigated for biological activity than I suggest changing the Fig. 1 in the following way.

(a) the structural formula of the ligands with assignments L1-L4 and b) The structural formula of Pd(II) complexes with assignments C1-C4. 
Answer:  We have made changes in suggested way.
7) In the Results and Discussion, the short introduction text should be presented before description of biological activities and DNA interaction of Pd(II) complexes. For example: ”Four square-planar Pd(II) complexes, [Pd(terpy)Cl]+ (C1), [Pd(en)Cl2] (C2), [Pd(DMEAImiPr)Cl2] (C3) and [Pd(dach)Cl2] (C4) (terpy = 2,2':6',2 ''- terpiride, en = ethylenediamine, dach = trans-1,2-diaminocyclohexane and ImCH3 =2-(1,3-diisopropyl-4,5-dimethylimidazolin-2-imine)ethan-1-dimethylamine) have been synthesized by modification of the procedure previously reported in literature [references] (Fig. 1). The structure of these complexes was confirmed by elemental microanalyses and IR, NMR (1H and 13C) and UV-vis spectroscopy.  These data are in accordance to those reported in literature [references]. The antibacterial activity of C1-C4 complexes was tested against 18 strains of bacteria determining the minimal inhibitory concentration (MIC) and the minimal bactericidal concentration (MBC) using microdilution method. The influence on bacterial biofilm formation was determined by tissue culture plate method. Furthermore, the interaction of these complexes with CT-DNK by UV-vis and fluorescence emission spectroscopic techniques”. After this text authors can start with discussion   of biological activity of the investigated complexes. 
Answer:  We now made a short introduction part at the beginning of Results and discussion as suggested. 
8) Instead of “UV-Vis DNA interactions” I suggest writing only  “DNA interactions”. 
Answer:  Corrected.  

9) Line 351 and 352 sentences “This paper shows potential antimicrobial, antioxidant activity and DNA-binding of a few differente Pd(II) complexes, with ligands” are not clear. I suggest “This paper shows potential antimicrobial and antioxidant activities and DNA-binding of four Pd(II) complexes with different chelate ligands”
Answer: Corrected in suggested way. 
10) In accordance to the above mentioned remarks the authors should reorganized the given conclusion in this paper. Also, the translation of the abstract on the Serbian language should be rewritten. For example, ”У овом истраживању испитивали …..” The meaning of two last words is the same.  
Answer: We corrected the conclusion as suggested, and also made changes to abstracts to match in either language
11) Before submission of the revised manuscript the English language should be carefully corrected. The quality of this work will be improved significantly after the language corrections by the native speaking English person. 

Answer: English speaking person has corrected the english version of the manuscript

Summing up all together, I think that this paper could be accepted for publication after consideration of the above-mentioned remarks.
Referee: 2
The results of the manuscript could be useful for academic  research, it is therefore expected that make a substantial contribution to the subject area.

Unfortunately, while I appreciate the effort of the work presented, the manuscript is extremely poorly written and needs to be largely reworked. 

The manuscript needs language editing, thus I would suggest  review by an expert in the English written language.  One major problem with this manuscript is that the authors do not demonstrate a proficiency of their field in introduction and results and discussion sections. 
12) According to referee 2 instructions, English speaking person has corrected the English language as explained above in 11).

13) According to referee 2 instructions, in order to improve the results and discussion, we have added futher comments and comparison of the results concerning antimicrobial and antioxidant activity, which ment that changes to the Abstract and Conclusion were also made. Some changes to  Introduction and Materials and methods also had to be made. These changes are listed below.
Section: Abstract

First three sentences have been altered so that instead of:

„In this research, we examined potential antimicrobial, antibiofilm, antioxidant activity and DNA-binding of a few differente Pd(II) complexes, with different ligands such as: 2,2':6',2 ''- terpiride (terpy), ethylenediamine (en), trans-1,2-diaminocyclohexane (dach), 2-(1,3-diisopropyl-4,5-dimethylimidazolin-2-imine)ethan-1-dimethylamine (ImCH3). The antibacterial activity of few Pd(II) complexes was tested against 18 strains of bacteria determining the minimal inhibitory concentration (MIC) and the minimal bactericidal concentration (MBC) using microdilution method. The influence on bacterial biofilm formation was determined by tissue culture plate method.“ now stands:

“Antimicrobial, antioxidant activities, as well as DNA-binding of four square-planar Pd(II) complexes, [Pd(terpy)Cl]+ (C1), [Pd(en)Cl2] (C2), [Pd(DMEAImiPr)Cl2] (C3) and  [Pd(dach)Cl2] (C4) (terpy = 2,2':6',2 ''- terpiride, en = ethylenediamine, dach = trans-1,2-diaminocyclohexane and DMEAImiPr = 2-(1,3-diisopropyl-4,5-dimethylimidazolin-2-imine)ethan-1-dimethylamine) have been reported. The antimicrobial activity of Pd(II) complexes with appropriate ligands was tested using microdilution method against 18 strains of microorganism, determining the minimal inhibitory concentration (MIC) and the minimal microbicidal concentration (MMC). The antibiofilm activity of [Pd(terpy)Cl]+ and corresponding ligand were determined on a formed biofilm.” 
Fifth, 6th and 7th sentence have been deleted and replaced with five new sentences so that instead of:

“Gram-positive bacteria show higher sensitivity towards examined complexes than Gram-negative bacteria. The most sensitive Gram-positive bacteria to the effects of Pd(II) complexes was the standard bacterial strain of Staphylococcus aureus ATCC 25923. C1 complex had better antimicrobial activity towards standard and clinical strain of Bacillus subtilis than positive control.” now stands: 

“C1 complex with corresponding ligand demonstrated significantly greater overall antimicrobial activity than C2, C3 and C4. Antibacterial activity of C1 complex was better than its antifungal activity that was overall greather than positive control - fluconazole. The greatest sensitivity for C1 and L1 was with Penicillium italicum (MIC <0,49 μg/mL) among fungi, and with Proteus mirabilis ATCC 12453 among the tested bacteria (MIC 0,98 μg/mL).”

Ninth sentence had been altered so that instead of:

“The complexes showed weak antioxidant properties tested by the method (1,1-diphenyl-2-picrylhydrazyl (DPPH)).” now stands:

“The complexes showed weak antioxidant properties when tested using the DPPH (1,1-diphenyl-2-picrylhydrazyl) method.”
Section: Introduction
Second passage, third sentence: The sentence was altered, so that instead of:

“This indicates that it is necessary as soon as possible discovery  of new compounds endowed with antimicrobial activity, possibly acting through mechanism of action, which is distinct from those of well-known classes of antimicrobial agents to which many clinically relevant pathogens are now resistant.” now stands:

“This indicates that it’s necessary to discover new compounds endowed with antimicrobial activity as soon as possible. Preferably those new compounds would have different mechanisms of action, distinct from those of well-known classes of antimicrobial agents to which many clinically relevant pathogens are now resistant.”

Third passage, fourth sentence. The sentence was altered, so that instead of:

“The new drug would like to achieve the increased spectrum of activity, reduced drug resistance, decrease of required doses and reducing of toxic side effects.” now stands:

“Ideally, the new drug would have an increased spectrum of activity, reduced drug resistance, decreased required dose and reduced toxic side effects.”

Fourth passage, second sentence: “The interactions of the palladium(II) complex with CT-DNK will be investigated corresponding the hypothesis that DNA could be the possible targets in organism.” Entire sentence was deleted.

Fourth passage, third sentence: The sentence was altered, so that instead of:

“Probably the complex will react with a range of other biologically relevant species.” now stands:

“The complex will probably react with a range of different microorganisms relevant for human health.”

Section: Matherials and methods 

We added a subsection entitled “Synthesis of the palladium(II) complexes C1–C4” as suggested by referee 1 
Subsection:  “In vitro antimicrobial activity”

Third passage, third sentence was altered so that instead of: 
“The turbidity of the 0.5 McFarland’s standard suits the bacteria suspension that contains around 108 CFU/ml and yeast suspension of 106 CFU/ml (Colony-Forming Unit).” now stands:
“When adjusted to the turbidity of the 0.5 McFarland’s standard, the bacteria suspension contains around 108 CFU/mL and yeast suspension of 106 CFU/mL (Colony-Forming Unit).”

Section Results and discussion
We added new text in the beginig of this section as suggested by Referee: 1, as follows:

“Four square-planar Pd(II) complexes, [Pd(terpy)Cl]+ (C1), [Pd(en)Cl2] (C2), [Pd(DMEAImiPr)Cl2] (C3) and [Pd(dach)Cl2] (C4) (terpy = 2,2':6',2 ''- terpiride, en = ethylenediamine, dach = trans-1,2-diaminocyclohexane and ImCH3 =2-(1,3-diisopropyl-4,5-dimethylimidazolin-2-imine)ethan-1-dimethylamine) have been synthesized by modification of the procedure previously reported in literature (Fig. 1).10-13 The structure of these complexes was confirmed by elemental microanalyses and IR, NMR (1H) and UV-Vis spectroscopy. These data are in accordance with those reported in literature.10-13 The antimicrobial activity of C1-C4 complexes was tested against 18 strains of microorganism determining the MIC and the MMC using microdilution method. The antibiofilm activity of selected Pd(II) complex and coresponding ligand were determined on a formed biofilm. Antioxidant activity was tested by DPPH method. Furthermore, the interaction of these complexes with CT-DNK by UV-Vis and fluorescence emission spectroscopic techniques were performed.”

Tables were reformatted without any changes to its content.
Subsection Antimicrobial activity
Third passage, first sentence: “MIC values for Gram-positive bacteria were from 7.81 to ˃500 μg/mL.” was removed and text added so that it stands as follows:

“C1 complex demonstrated singnificantly greater antimicrobial activity than C2, C3 and C4. Antifungal activity of C1 complex was better than its antibacterial activity. MIC values of C1 complex for yeast and filamentous fungi ranged from <0,49 to 15,63 μg/mL, while MIC values for bacteria ranged between 0,98 and 31,25 μg/mL. Gram-positive bacteria are more sensitive to C1 complex than Gram-negative bacteria, with MIC value of 15,62 μg/mL, and 31,25 μg/mL, respectively. Еxception was Proteus mirabilis ATCC 12453 with MIC 0,98 μg/mL. C2-C4 complexes have similar activity towards Gram-postive ang Gram-negative bacteria. The results of previous studies have also shown that Gram-positive bacteria have better sensitivity than Gram-negative bacteria.23,24 Others, such as Ali et al. found antibacterial efficacy against Gram-positive and Gram-negative bacteria to be similar.25”

Fourth passage was deleted.

Fifth passage. New sentence was added in the beginning of the passage: “Of tested complexes, only C1 had demonstrated antimicrobial activity comparable to positive controls.”

New text was adedded discussing results that concen yeasts and filamentous fungi, as follows: 

“Apart from C1 complex, whose antifungal activity matches that of fluconazole, other complexes show moderate and lower activity towards most of yeast and filamentous fungi when compared to positive controls. The greatest sensitivity for C1 and L1 was with P. italicum (MIC <0,49 μg/mL). Their effects against it match that of ketoconazole.”

Sixth passage. New sentence was added at the end of the passage: 

“Garoufis et al. explored anti-fungal and anti-bacterial activity of Pd(II) complexes with various ligands (sulfur and nitrogen donor ligands, Schiff bases and ligands used as drugs), and found that they had promising antibacterial but week antifungal activity.27”

Seventh and 8th passage were removed
Subsection Antibiofilm activity
Second passage. First sentence “A biofilm of Gram-positive bacteria (S. aureus ATCC 25923) showed higher sensitivity than a biofilm of Gram-negative bacteria.” was deleted

Subsection Antioxidant activity

Second passage, first sentence. The sentence was altered so that instead of: 

“C1 and C3 complexes and L1 ligand show pro-oxidant activity, while L4 ligand and C4 show antioxidant activity.” now stands:

“C1 and C3 complexes and L1 ligand don’t demonstrate any anti-oxidant activity, while L4 ligand and C4 show week antioxidant activity.”

Third passage. New text was added in the end of the passage:

“Others also found that Pd(II) complexes have a lower scavenging activity than their parent ligands.29 However, antioxidant activities close to that of ascorbic acid were demonstrated, particulary for Pd2CBA (C14H15N2Cl3Pd).30 Maskovic et al. found Pd(II) complexes with N,N’-ligands to have antoxidant activity higher than butylated hydroxytoluene but lower than ascorbic acid.31 Pd(II) complex with 2-hydroxy-4-methoxybenzaldehyde-4-phenylthiosemicarbazone shows better antioxidant activity than Ni(II), Cu(II) and vitamin C.32 Pd(II) complexes tested in our study didn’t have significant antioxidant activity, as opposed to complexes that were investigated in above mentioned studies.”

Section Conclusion
The text was altered so that instead of:

“This paper shows potential antimicrobial, antioxidant activity and DNA-binding of a few differente Pd(II) complexes, with ligands. In general, palladium(II) complexes manifested a selective and moderate activity. The exception is C1 complex which shows better antimicrobial activity towards standard and clinical strain of B. subtilis than ceftriaxone. This complex also showed stronger activity towards Gram-negative bacteria (P. aeruginosa ATCC 27853) than positive controls. A significant antifungal activity of C1 complex was expressed, especially towards fungi from the genera of Aspergillus and Penicillium. C4 complex showed the best antioxidant activity, while antioxidant activity of other complexes was not significant. Also, the interaction of mentioned metal complexes with calf thymus DNA (CT-DNA) was further examined by absorption (UV-Vis) and emission spectral studies (EthBr displacement studies). Overall, the studied complex exhibited a good DNA interaction ability.” now stands:

“Tested ligands and complexes demonstrate selective and limited antimicrobial activity. The exception is the C1 complex with corresponding ligand, whose effects on B. subtilis and P. aeruginosa ATCC 27853 is better than positive controls. The same complex, also has significant activity towards P. italicum. C1 complex had higher antibiofilm activity than positive control towards S. aureus ATCC 25923. C4 complex showed the best antioxidant activity, while antioxidant activity of other complexes was not significant. Also, the interaction of Pd(II) metal complexes with calf thymus DNA (CT-DNA) was further examined by absorption (UV-Vis) and emission spectral studies (EthBr displacement studies). Overall, the studied complex exhibited a good DNA interaction ability.”
14) Also, a problem of this manuscript includes improper use of terminology (“Tissue culture plate test” for Microtiter plate dispersion bioassay , or “openings” for wells).
Answer: We accepted your suggestion and removed the term “Tissue culture plate test (TCP)”, and replased the sentence “The TCP test described by Christensen et al. (Christensen at all 1985) is the most widely used test for examining antibiofilm activities on a formed biofilm” with the following sentences “Antibiofilm activities were determined using the method previously described by Christensen et al. (1985). It is the most widely used metod for examining antibiofilm activities on a formed biofilm.”

We replaced the term “openings” with “wells”. 
The text was further improved in the way that after the introduction of an abbreviation, only it was used instead of the full phrase.
In order to improve the text, we added discussion regarding antimicrobial and antioxidant activity of tested complexes, with new references (Reference No 24., 25., 27., 28., 29., 30., 31.)

REPORT: 


This study deals with antimicrobial (with antibiofilm), antioxidant and DNA-binding activity of a four Pd(II) complexes with different ligands. 

Pd(II) complexes showed selectivity and  moderate activity against different microbes and low and moderate antibiofilm activity. The interesting results were obtained for Gram-positive bacteria. Apart from their microbial studies, the complexes have also expressed weak radical-scavenging activities, and good DNA-interaction activity.

In my opinion, this manuscript should: 


be published after major revision and additional review
With this revision we have responded to all the comments made by the Referee’s. We hope that the revised manuscript will now be acceptable for publication in Journal of Serbian Chemical Society.
With best wishes, 
Dr Jovana Bogojeski
Faculty of Science

University of Kragujevac, Serbia
