Dear Dr. Nguyen

We would like to thank you and the reviewers for their time and helpful comments. We are convinced that the manuscript improved thanks to the reviewer’s suggestions. Several changes and additions have been made. Please find a point to point reply letter below. We hope, that our manuscript now meets the high standards of JoVE. Best regards

Martin Schläpfer


A proofread was done again. Abbreviations were defined at the first use. Headings were removed from the abstract and references were set as numbered superscripts after the appropriate statements, but before the punctuation. Additionally, references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage–LastPage (YEAR).]

An ethic statement was added including an approval number as well as a confirmation that the steps were performed in accordance with the local animal guidelines. A suggestion how to euthanize the animals was added at the end of the protocol. The application of a Vitamin A ointment was mentioned at the beginning of the protocol. All advices in the protocol how to perform the sepsis model were changed into the imperative tense. Additionally, we tried to explain more in detail how each step has to be performed. Therefore, reference values were given for oxygen saturation and arterial blood pressure. Also, the information was added how big the incision should be for preparing the trachea and the tail artery, and what kind of instrument should be used.
We also specified which variates should be analyzed for histological and biochemical tests, and expanded the “representative results” section.
Furthermore, we included a one-line space between each protocol step and highlighted the sections (blue marker in markup version) which should be included in the protocol section of the video. 
A figure and table legend section was added after the section “representative results”. In addition, materials were alphabetically sorted in table 1.
Regarding the section discussion, we put more attention on critical steps, limitations, modification and troubleshooting as well as future application of the technique. 
The text about copyright permission of figure 5 was changed into “This figure has been modified from…”. We also uploaded a letter regarding the copyright permission.

Reviewer 1

Reviewer states (1): “The authors did not clearly show the characteristics of sepsis in this model. In deed, the LPS model itself carries many disadvantages being the model with the least resemblance to human sepsis. Some other drawbacks of this model are: 1- High, rapid and transient increase in cytokines, which differs from human sepsis, 2- Rodents are endotoxin resistant, whereas humans are very sensitive, 3- Different hemodynamic response compared to human sepsis (Lien Dejager, Iris Pinheiro, Eline Dejonckheere, Claude Libert, Cecal ligation and puncture: the gold standard model for polymicrobial sepsis?,, Trends in Microbiology,Volume 19, Issue 4, 2011).”
Our reply: Thank you for this comment. As we mentioned in the discussion (page 6), all models have their advantages, but also their drawbacks. For example, the lipopolysaccharide (LPS) bolus application induces a hypodynamic cardiovascular response in rats which is contrary to the response in humans1. Additionally, the cytokine response differs between the sepsis models depending on the sepsis stimulus2. LPS induced sepsis results in a rapid cytokine expression as mentioned by reviewer 1. However, the LPS-induced sepsis model is well-established in rats, since key characteristics are present, such as a strong inflammatory response, endothelial dysfunction and multiorgan failure3-6. Characteristics of the cytokine expression of this model are displayed in Figure 5 C, D and E. 
The model presented is simple and highly reproduceable. Therefore, we think that this LPS-triggered sepsis model in rats still is an important sepsis model.

Reviewer 2 states (2): “Why did not the authors measure serum creatinine for kidney function assessment, or serum liver function parameters to demonstrate examples of multiple organ failures?
Our reply: Thank you for this important note. One main advantage of the model presented is the ability of repetitive blood sampling (liver enzymes, creatinine, etc.) among other measurements. This may reduce the number of animals necessary (in accordance with the 3R principle) and is one of the main advantages of this sepsis model. This current article aims to focus on technical aspects and is based on the most recent article of our group. However, organ function was assessed in similar, previous article of our group, where kidney damage, but no liver damage could be demonstrated7. 

Reviewer 2 states (3): “Is there mortality in this model? How to test the efficacy of any proposed treatment?”
Our reply: Thank you for this important question. Mortality rate depends on the dose and biological activity of the used endotoxin2. From our experience, rats do tolerate lipopolysaccharide (LPS) injection of 1 milligram / kilogram body weight well8. However, mortalities due to technical limitations (air embolism or bleeding) or other reason cannot be excluded and depends more or less on the personal experience.
To measure the systemic inflammation induced and also the efficacy of any treatments, several markers like monocyte chemoattractant protein (MCP)-1, IL (interleukine)-6 and CINC (cytokine-induced neutrophil chemoattractant protein)-1 have proved to be prognostic markers for severity and outcome of sepsis8. We added this information in the introduction on page 2.

Reviewer 2 states (4): “Figure legends are not informative.”
Our reply: Thank for this note. We revised the figure legends. 

Reviewer 2 states (5): “Figure 5a: mean arterial pressure: the figure legend sevoflurane-LPS is repeated!”
Our reply: This has now been corrected. 

Reviewer 2
Reviewer 2 states (1): “ Although, the model appears feasible and easy to reproduce, it is not a clinical relevant model of sepsis. As such, the title is misleading since the authors show only a model of endotoxemia, which does not reproduce the clinical sepsis. The title should be changed to reflect the model.”
Our reply: Thank you for this comment. We have adapted the title of our manuscript. 
As mentioned in the discussion, depending on the question needs to be answered the choice of the sepsis model really matters2,9. We do agree with reviewer 2 that for some specific questions the model presented is not appropriate. However, several published articles already confirmed the usefulness of this sepsis model3-6,8.

Reviewer 2 states (2): “Introduction and Discussion. The authors acknowledge the limitation of their model of LPS injection in reproducing sepsis. The references listed in the manuscript to refer to other models of sepsis are not up to date and miss several important initiatives of the scientific community (for example, Osuchowski et al., 2018 Shock. 2018 Oct;50(4):377-380), including major governmental agencies (for example, the "NIGMS Priorities for Sepsis Research" of the USA National Institute of Health). Also, the authors should discuss the utility or advantages of a rat model in comparison to a mouse model. With the availability of genetically modified mouse models, the use of a rat model has become obsolete in the sepsis research field.”
Our reply: Thank you for this important comment. We implemented the definition of sepsis models in animals which was proposed by the “International Expert Consensus for Pre-Clinical Sepsis Studies”10. Furthermore, we expanded the critical reflection of our sepsis model (page 6). However, we would like to mention that the LPS endotoxin model in rats has been used in several peer-reviewed articles in recent years3-6,8. Moreover, this model can be easily modified depending on the research question needs to be answered. We are aware, that according the “NIGMS Priorities for Sepsis Reseach” states rodent models are of low priority, there is no suggestion of alternative models. Not all promising approaches can be tested in humans in the first place. 

Reviewer 2 states (3): “Methods: The authors should be more precise on the age of the rats since size of catheters may change accordingly. Also, the model is not adaptable to different ages of rats since cannulation of tail veins and arteries may not feasible in juvenile models.”
Our reply: Thank you for this important note. At the beginning of the protocol (paragraph 1.0) we added the advice to use rats with a weight of 250 – 300g (or not older than 17 weeks). In our experience, the intravenous and -arterial access are easily to perform in this weight category. Albeit, the cannulation is more a challenge in juvenile rats, we know from our own experience that the cannulation is indeed feasible in juvenile rats. 

Reviewer 2 states (4): “Methods: The model appears feasible only for short-term monitoring of hemodynamics. Can the authors suggest modification of their model for long-term monitoring, for example in survival studies? Can the tracheostomy be avoided or replaced by the oral intubation? 
Our reply: As demonstrated in a recently published article of our group, the experiment can be performed for several hours8.
The tracheostomy indeed is not allowed for survival experiment – in case survival experiments are planned, tracheostomy should be replaced by spontaneous breathing or tracheal intubation. The current model is our standard model to have a situation – monitoring wise – like in an intensive care unit or in an operating theater. As we are not experts for cardiovascular monitoring in survival experiment, we feel, we may not be able to provide a definitive answer on this question. 
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