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15-Feb-20231st Editorial Decision

Dear Dr Prabhakar, 

Re: JP-SR-2023-284111 "CAROTID BODY AND SLEEP APNEA" by Nanduri R. Prabhakar, Ying-Jie Peng, and Jayasri
Nanduri 

Thank you for submitting your manuscript to The Journal of Physiology. It has been assessed by a Reviewing Editor and by
2 expert referees and we are pleased to tell you that it is acceptable for publication following satisfactory revision. 

Please advise your co-authors of this decision as soon as possible. 

The referee reports are copied at the end of this email. 

Please address all the points raised and incorporate all requested revisions or explain in your Response to Referees why a
change has not been made. We hope you will find the comments helpful and that you will be able to return your revised
manuscript within 4 weeks. If you require longer than this, please contact journal staff: jp@physoc.org. 

Your revised manuscript should be submitted online using the link in your Author Tasks: Link Not Available. This link is
accessible via your account as Corresponding Author; it is not available to your co-authors. If this presents a problem,
please contact journal staff (jp@physoc.org). Image files from the previous version are retained on the system. Please
ensure you replace or remove any files that are being revised. 

If you do not wish to submit a revised version of your manuscript, you must inform our journal staff (jp@physoc.org) or reply
to this email to request withdrawal. Please note that a manuscript must be formally withdrawn from the peer review process
at one journal before it may be submitted to another journal. 

TRANSPARENT PEER REVIEW POLICY: To improve the transparency of its peer review process, The Journal of
Physiology publishes online as supporting information the peer review history of all articles accepted for publication. Readers
will have access to decision letters, including Editors' comments and referee reports, for each version of the manuscript, as
well as any author responses to peer review comments. Referees can decide whether or not they wish to be named on the
peer review history document. 

ABSTRACT FIGURES: Authors may use The Journal's premium BioRender account to create/redraw their Abstract Figures
(and any other suitable schematic figures). Information on how to access this account is here:
https://physoc.onlinelibrary.wiley.com/journal/14697793/biorender-access. 

This will enable Authors to create and download high-resolution figures. If authors have used the free BioRender service,
they can use the instructions provided in the link above to download a high-resolution version suitable for publication. 

The link provided should only be used for the purposes of this submission. Authors will be charged for figures created on this
account if they are not related to this manuscript submission. 

LANGUAGE EDITING AND SUPPORT FOR PUBLICATION: If you would like help with English language editing, or other
article preparation support, Wiley Editing Services offers expert help, including English Language Editing, as well as
translation, manuscript formatting, and figure formatting at www.wileyauthors.com/eeo/preparation. You can also find
resources for Preparing Your Article for general guidance about writing and preparing your manuscript at
www.wileyauthors.com/eeo/prepresources. 

REVISION CHECKLIST: 
Upload a full Response to Referees file. To create your 'Response to Referees' copy all the reports, including any comments
from the Senior and Reviewing Editors, into a Microsoft Word, or similar, file and respond to each point, using font or
background colour to distinguish comments and responses and upload as the required file type. 

Please upload two versions of your manuscript text: one with all relevant changes highlighted and one clean version with no
changes tracked. The manuscript file should include all tables and figure legends, but each figure/graph should be uploaded
as separate, high-resolution files. 

You may also upload: 
- 'Potential Cover Art' for consideration as the issue's cover image 
- Appropriate Supporting Information (Video, audio or data set: see https://jp.msubmit.net/cgi-bin/main.plex?
form_type=display_requirements#supp). 

We look forward to receiving your revised submission. 

If you have any queries, please reply to this email and we will be pleased to advise. 

Yours sincerely, 



Professor Laura Bennet 
Senior Editor 
The Journal of Physiology 
https://jp.msubmit.net 
http://jp.physoc.org 
The Physiological Society 
Hodgkin Huxley House 
30 Farringdon Lane 
London, EC1R 3AW 
UK 
http://www.physoc.org 
http://journals.physoc.org 

---------------- 

REQUIRED ITEMS: 

- Please include an Abstract Figure file, as well as the Figure Legend text within the main article file. The Abstract Figure is a
piece of artwork designed to give readers an immediate understanding of the Review Article and should summarise the
main conclusions. If possible, the image should be easily 'readable' from left to right or top to bottom. It should show the
physiological relevance of the Review so readers can assess the importance and content of the article. Abstract Figures
should not merely recapitulate other figures in the Review. Please try to keep the diagram as simple as possible and without
superfluous information that may distract from the main conclusion of the Review. Abstract Figures must be provided by
authors no later than the revised manuscript stage and should be uploaded as a separate file during online submission
labelled as File Type 'Abstract Figure'. Please ensure that you include the figure legend in the main article file. All Abstract
Figures will be sent to a professional illustrator for redrawing and you may be asked to approve the redrawn figure before
your paper is accepted. 

- Please upload separate high quality figure files via the submission form. 

- Author profile(s) must be uploaded via the submission form. Authors should submit a short biography (no more than 100
words for one author or 150 words in total for two authors) and a portrait photograph of the two leading authors on the
paper. These should be uploaded, clearly labelled, with the manuscript submission. Any standard image format for the
photograph is acceptable, but the resolution should be at least 300 dpi and preferably more. A group photograph of all
authors is also acceptable, providing the biography for the whole group does not exceed 150 words. 

- It is the authors' responsibility to obtain any necessary permissions to reproduce previously published material:
https://jp.msubmit.net/cgi-bin/main.plex?form_type=display_requirements#use. 

---------------- 

EDITOR COMMENTS 

Reviewing Editor: 

The manuscript by Prof. Nanduri Prabakar is a very well written, concise and focused review on the cellular, molecular and
epigenetic mechanisms contributing to the increased carotid body chemosensitivity in intermittent hypoxia and its
relationship with obstructive sleep apnea and associated hypertension. The manuscript was reviewed by 2 experts in the
field, and both highlighted the importance and the impact to the field. 

Both reviewers made some minor suggestions that I believe that could be easily addressed, particularly in terms of
manuscript organization. Note also, that the second reviewer suggests an alteration to manuscript title to better reflect the
manuscript content. 

----------------- 

REFEREE COMMENTS 

Referee #1: 

Prabhakar et al. reviewed the contribution of the carotid body (CB) in pathological consequences produced by obstructive
sleep apnoea (OSA). This review focused how OSA causes CB-dependent increase in sympathetic nerve activity and
hypertension in rodent models exposed to intermittent hypoxia, which is a hallmark of OSA, They discussed the underlying
cellular, molecular, and epigenetic mechanisms. In addition, authors discussed emerging evidence for how CB afferents
trigger cellular and molecular changes in the central and efferent chemoreflex pathway elicited by intermittent hypoxia. 



The work of Prabhakar and colleagues have revealed the major impact of the CB to the pathological mechanisms in OSA.
Their work was pioneer in the field. The topic is especially physiological important and highly clinically relevant. Overall, the
review it is well-written and easy to followed. The discussion of the results obtained by Prabhakar´s and others groups is
balanced and provide insight into physiological mechanisms in this field. This will be an important review article in the field.
However, there are some points that authors should consider improving the Ms. 

The organization of the article could be very much improved. The review started with a general introduction, followed by a
discussion of the contribution of the CB chemoreflex OSA in a murine model (See Enhanced carotid body chemoreflex as a
cause of OSA) with a deletion genetic deletion of the heme oxygenase-2 (HO-2), which catalyses carbon monoxide
production (HO-2 null mice). However, from a historical point of view, several studies have shown that OSA patients and
animals exposed to IH showed enhanced ventilatory and cardiovascular responses induced by hypoxia attributed to a
potentiation of the CB chemosensory responses to hypoxia. Moreover, it is well known that IH enhances the hypoxic
ventilatory response in rodents and cats, producing long-term facilitation of respiratory motor activity. The idea that CB
chemoreceptors participated in the progression of the hypertension induced by CIH was initially proposed by Fletcher and
colleagues. They found that bilateral CB denervation prevents the development of hypertension in rats exposed to CIH for
35 days, indicating that CB chemoreceptors were essential for the progression of the hypertension induced by CIH. 

Moreover, recording of the CB chemosensory discharge have showed that exposure of animals to IH increases the basal
CB discharge and enhances the chemosensory response to acute hypoxia. Indeed the pioneer work of Peng et al. (Proc.
Natl. Acad. Sci. USA. 2003) found that basal CB discharges and chemosensory responses to acute hypoxia were higher in
rats exposed to a pattern of CIH of short cyclic hypoxic episodes followed by normoxia. Similarly, Rey et al (J Physiol 2004)
reported that cats exposed to CIH show enhanced CB chemosensory and ventilatory responses to acute hypoxia. Moreover,
in vitro recording of the chemosensory discharge from isolated CBs showed that the potentiation of the hypoxic response is
not due to systemic changes induced by IH. 

The topics of "IH activates the carotid body" and "Carotid body as a mediator of OSA-associated hypertension", in this
reviewer's opinion, should be stated up front of the discussion, and possible mechanisms for CB overactivation (HO-2 and
CO) must be discussed later in the section "Mechanism(s) underlying carotid body activation by IH". 

In the section of "How might ROS mediate carotid body activation by IH? Authors may discuss the possible effects of ROS
on the mitochondrial respiratory chain, recently proposed by the Lopez-Barneo group. 

Figures are adequate. 

*** 

Referee #2: 

GENERAL COMMENTS 

This is an important review about the great contribution of Professor Nanduri Prabhakar´s laboratory for the understanding
of cellular, molecular and epigenetic mechanisms underlying the increased sensitivity observed in the cells of the carotid
body in experimental models of intermittent hypoxia. 

In the first part of the review the authors addressed the possible role of hypersensitivity of carotid body to hypoxia as a
cause of obstructive sleep apnea (OSA). For this purpose, they explored a large body of experimental evidences from their
own laboratory obtained in the murine model of OSA (HO-2 null mice), which seems to be the best experimental models
available for translational studies related to OSA. The combination of HO-2 and CSE null mice, in which the enhanced
carotid body sensitivity is blunted make this model a raising star in this very important field. In this review the authors
explored in details these experimental models and the strong arguments presented in favor of these models as the most
appropriated for studies related to OSA are based upon their previous experimental data. 

In the second part, the authors discusses how OSA causes carotid-body increase in sympathetic nerve activity (SNA) and
hypertension with focus on the experimental model of intermitent hypoxia (IH) in mice. This part of the review is also very
strong with respect to the mechanisms underlying the increased sensistivity of the cells in the carotid body, which may
impact on the hightened SNA and hypertension. In order to avoid possible misinterpretation that the generation of
sympathetic overactivity is restricted to changes in the carotid body cells of mice submitted to IH and also to enrich this
important part of the review, I am suggesting the authors to add a new paragraph with additional information about possible
changes that may also occur at the level of the neural pathways in the brainstem involved with the autonomic and
respiratory control that might also impact in the overall sympathetic overactivity and hypertension observed in these
experimental models of IH. 

This is an exciting review about the data obtained in the recent past mostly in the laboratory of Professor Naduri Prabhakar
and I suggest the authors to add, at the end of the review, a short chapter about the perspectives for new methods and
approaches in IH and OSA investigation in the next few years. I am sure that the bright comments by the authors will enlight
the pathways of the readers involved with this field. 

SPECIFIC COMMENTS 



26-Jan-2023

The current title is too generic and it is not fully representative of the content of the very important review, which is mainly
related to the experimental model of OSA and IH. For this reason, I suggest the authors to consider the following possibility
for the title: "Carotid body hypersensitivity in experimental model of intermittent hypoxia". In fact, the review is correctly
addressing the model of IH rather than the OSA in patients, which causes and mechanisms seems to be different of those
observed in the murine experimental model. 

The idea of "amalgamate" the literature on humans with experimental models of IH is interesting but it requires a clear
distinction that in spite the fact that IH is a common feature in both pathophysiological conditions, there are several
differences among OSA in humans and IH in mice that make a direct translational approach quite difficult for the readers.
For this reason, I am also suggesting the authors to add a paragraph to discuss the similarities and mainly the differences of
the OSA in humans and the murine model of IH in order to make sure for the readers this very important issue. This new
paragraph may also add additional comments to make clear that the murine model of HO-2 null mice seems to be the most
appropriated model for translational studies related to the OSA. 

The sentence starting at the 4th line below the subtitle "Intermittent hypoxia (IH) is major stimulus for SNA activation and
hypertension" (page 6): "First, rodents subjected to IH patterned after blood O2 dessaturations in OSA subjects alone was
suficiente for producing hypertension and elevated SNA", is too important in the context of this review but it is not clear
enough to express the complex ideas presented by the authors. For this reason, these concepts should be better discussed
by the authors. 

The Figure 2 is a simple schematic representation that is not helping much the readers to understand where in the
brainstem the increase in the SNA is processed or altered. Considering a large number of studies in the literature related to
the central pathways of the chemoreflex, the authors should explore these pathways and discuss how these changes are
generated and highlight this complex neural network as another possible sites for the observed changes in generation and
modulation of SNA. 

_______________________________________________ 
END OF COMMENTS 

Confidential Review



17-Mar-20231st Authors' Response to Referees



PONT-BY POINT RESPONSES TO EDITOR AND REVIEWERS COMMENTS 

We thank the Editor and reviewers for the constructive comments. Below are the point by 
point-by-point responses. All revisions are highlighted in RED.  

 

EDITORIAL COMMENT 

Comment: Both reviewers made some minor suggestions that I believe that could be easily addressed, 
particularly in terms of manuscript organization. Note also, that the second reviewer suggests an 
alteration to manuscript title to better reflect the manuscript content.  

Response: We reorganized the MS as suggested by reviewers and changed the title as suggested by 
Reviewer 2 

 

REFEREE#1 

Comment:  The topics of "IH activates the carotid body" and "Carotid body as a mediator of OSA-
associated hypertension", in this reviewer's opinion, should be stated up front of the discussion, and 
possible mechanisms for CB overactivation (HO-2 and CO) must be discussed later in the section 
"Mechanism(s) underlying carotid body activation by IH". 

Response:  We re-arranged the MS as suggested. 

Comment:  In the section of "How might ROS mediate carotid body activation by IH? Authors may 
discuss the possible effects of ROS on the mitochondrial respiratory chain, recently proposed by the 
Lopez-Barneo group. 

Response:  We included Lopez-Barneo’s study with inducible deletion of mitochondrial complex I (Page 
7; para 2; Lines 9-22).  

 

REFEREE#2: 

Comment: I am suggesting the authors to add a new paragraph with additional information about 
possible changes that may also occur at the level of the neural pathways in the brainstem involved with 
the autonomic and respiratory control that might also impact in the overall sympathetic overactivity and 
hypertension observed in these experimental models of IH.  

Response:  We added two paragraphs briefly describing neural pathways associated with CB 
chemoreflex dependent excitation of sympathetic nervous system by IH (Pages 11-12).   

Comment: I suggest the authors to add, at the end of the review, a short chapter about the perspectives 
for new methods and approaches in IH and OSA investigation in the next few years. 

Response: We added additional section “Gaps in the knowledge and future directions” (Page 16 short 
paragraph outlining potential future studies (last paragraph on Pages 16-17).  



Comment: The current title is too generic and it is not fully representative of the content of the very 
important review, which is mainly related to the experimental model of OSA and IH. For this reason, I 
suggest the authors to consider the following possibility for the title: "Carotid body hypersensitivity in 
experimental model of intermittent hypoxia". 

Response: As suggested we changed the title as “CAROTID BODY HYPERSENSITIVITY IN INTERMITTENT 
HYPOXIA AND OBSTRUCTIVE SLEEP APNEA” 

Comment: I am also suggesting the authors to add a paragraph to discuss the similarities and mainly the 
differences of the OSA in humans and the murine model of IH in order to make sure for the readers this 
very important issue. This new paragraph may also add additional comments to make clear that the 
murine model of HO-2 null mice seems to be the most appropriated model for translational studies 
related to the OSA. 

Response: We added this information as suggested on Page 17; Para 1; Lines 5-7.  

Comment: The sentence starting at the 4th line below the subtitle "Intermittent hypoxia (IH) is major 
stimulus for SNA activation and hypertension" (page 6): "First, rodents subjected to IH patterned after 
blood O2 dessaturations in OSA subjects alone was suficiente for producing hypertension and elevated 
SNA", is too important in the context of this review but it is not clear enough to express the complex 
ideas presented by the authors. For this reason, these concepts should be better discussed by the 
authors.  

Response: We have re-written this section (Page 6; Para 1; line5-9).  

Comment: The Figure 2 is a simple schematic representation that is not helping much the readers to 
understand where in the brainstem the increase in the SNA is processed or altered. Considering a large 
number of studies in the literature related to the central pathways of the chemoreflex, the authors 
should explore these pathways and discuss how these changes are generated and highlight this complex 
neural network as another possible sites for the observed changes in generation and modulation of SNA.  

Response: Modified Figure 2 as suggested.  

 
 

 

 
 

 

 
 



29-Mar-20231st Revision - Editorial Decision

Dear Dr Prabhakar, 

Re: JP-SR-2023-284111R1 "CAROTID BODY HYPERSENSITIVITY IN INTERMITTENT HYPOXIA AND OBTRUCTIVE
SLEEP APNEA" by Nanduri R. Prabhakar, Ying-Jie Peng and Jayasri Nanduri 

I am pleased to tell you that your Symposium Review article has been accepted for publication in The Journal of Physiology,
subject to any modifications to the text that may be required by the Journal Office to conform to House rules. 

NEW POLICY: In order to improve the transparency of its peer review process, The Journal of Physiology publishes online
as supporting information the peer review history of all articles accepted for publication. Readers will have access to
decision letters, including all Editors' comments and referee reports, for each version of the manuscript and any author
responses to peer review comments. Referees can decide whether or not they wish to be named on the peer review history
document. 

The last Word version of the paper submitted will be used by the Production Editors to prepare your proof. When this is
ready, you will receive an email containing a link to Wiley's Online Proofing System. The proof should be checked and
corrected as quickly as possible. 

All queries at proof stage should be sent to tjp@wiley.com. 

The accepted version of the manuscript is the version that will be published online until the copy edited and typeset version
is available. Authors should note that it is too late at this point to offer corrections prior to proofing. Major corrections at proof
stage, such as changes to figures, will be referred to the Reviewing Editor for approval before they can be incorporated.
Only minor changes, such as to style and consistency, should be made a proof stage. Changes that need to be made after
proof stage will usually require a formal correction notice. 

Are you on Twitter? Once your paper is online, why not share your achievement with your followers. Please tag The Journal
(@jphysiol) in any tweets and we will share your accepted paper with our 22,000+ followers! 

Yours sincerely, 

Professor Laura Bennet 
Senior Editor 
The Journal of Physiology 
https://jp.msubmit.net 
http://jp.physoc.org 
The Physiological Society 
Hodgkin Huxley House 
30 Farringdon Lane 
London, EC1R 3AW 
UK 
http://www.physoc.org 
http://journals.physoc.org 

---------------- 

EDITOR COMMENTS: 

Reviewing Editor: 

The manuscript by Dr. Prabhakar is a well structured and clear revision on the relation between carotid body hypersensitivity
and obstructive sleep apnea/intermittent hypoxia, providing also new future directions to the field. It will be highly influential. 

----------------- 

REFEREE COMMENTS: 

Referee #1: 

This revised Ms is suitable for publication. 

Referee #2: 

The revised version of this manuscript by Prabhakar et al. presents several changes, which are in accordance with the
comments and suggestions by the referees. The authors altered the order of the topics and correspondent figures in the



17-Mar-2023

revised version and the new text is now flowing much better than the original. In my view the most important adds to the text
were: a) the new Introduction, making clear the goals of the review, and b) the new topics "Effect of IH on central component
of the carotid body chemoreflex", "Stimulus for OSA associated SNA activation and hypertension" and "Gaps in the
knowledge and future directions". In the last new topic, it is relevant the hypothesis presented by the authors that
hyperactive chemoreflex by stimulating breathing lower arterial CO2, which may reduce the excitability of hypoglosssal
motoneurons leading to airway collapse and causing obstructive sleep apnea. Some new and important citations were
added to the revised version contributing to clarify several issues identified in the original version of the manuscript. 

----------------- 

* IMPORTANT NOTICE ABOUT OPEN ACCESS * 

To assist authors whose funding agencies mandate public access to published research findings sooner than 12 months
after publication, The Journal of Physiology allows authors to pay an open access (OA) fee to have their papers made freely
available immediately on publication. 

You will receive an email from Wiley with details on how to register or log-in to Wiley Authors Services where you will be
able to place an OnlineOpen order. 

You can check if you funder or institution has a Wiley Open Access Account here: https://authorservices.wiley.com/author-
resources/Journal-Authors/licensing-and-open-access/open-access/author-compliance-tool.html. 

Your article will be made Open Access upon publication, or as soon as payment is received. 

If you wish to put your paper on an OA website such as PMC or UKPMC or your institutional repository within 12 months of
publication you must pay the open access fee, which covers the cost of publication. 

OnlineOpen articles are deposited in PubMed Central (PMC) and PMC mirror sites. Authors of OnlineOpen articles are
permitted to post the final, published PDF of their article on a website, institutional repository, or other free public server,
immediately on publication. 

Note to NIH-funded authors: The Journal of Physiology is published on PMC 12 months after publication, NIH-funded
authors DO NOT NEED to pay to publish and DO NOT NEED to post their accepted papers on PMC. 

1st Confidential Review


