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(cont.) 

 Appendix – Additional Suggestions for Improvement 

 
Comment 1:  Part B.  This section is well written, and would benefit from a brief discussion of the 

relevance to Veterans’ health. Try something like this between the third and fourth sentence: 

These kinds of problems are so common in the Veteran population that the VA has instituted 24 

spinal cord injuries and disorders (SCI/D) centers around the country, and has a webpage discussing 

healthy breathing for these patients (see http://www.veteranshealthlibrary.org/142,41161_VA 

accessed 1/11/2018). 

 

Comment 2: Part D: The justification for the species choice is good, but could be made clearer 

and easier for the lay reader to understand.  

Try something like this: 

 
The electrodes we are using are platinum-iridium disc electrodes that are 4 mm in diameter, 

similar to what will eventually be used in clinical trials. These electrodes are an appropriate size 

for use in humans and dogs, but are far too large to use in small animals such as rats, mice, or 

rabbits (see http://www.entomoljournal.com/archives/2017/vol5issue6/PartAI/5-6-202-439.pdf) . 

Furthermore, since the size of the spinal cord and distance between roots are relatively 

similar in humans and dogs 10,  11 we will be able to more accurately determine optimal 

electrode location (Objective I), the pathways by which the motor nerves innervating the 

expiratory muscles are stimulated (Objective II), and construct a model of current distribution 

(Objective Ill). 

While there is a lot of information available on dog respiration mechanics and muscle 

functioning, not much has been done on other large animals such as pigs or sheep. 

Switching to other large animals would require us to start over to a large degree, running a lot of 

experiments to reach the point where we already are with dogs before we could even perform 

this particular study. This process would use many more animals to get to that point than the 41 

dogs required for this study. We have employed a dog model in most of our previous work 

involving upper 
1-5 and lower thoracic spinal cord stimulation 6-9, 12 and physiological evaluation 

of respiratory muscle function and therefore have considerable experience with this model. 

 

Comment 4, section W1 table (literature search).  Note: this section is normally section W – 

something got changed in the numbering that made it section X. 

This literature search would be strengthened by doing the following: 

Change how the search terms are run. Running all the potentially painful or distressing procedures 

together in a single search means only a paper that includes all of those search terms would be 

found. Run separate searches instead, since there may be papers that address individual 

procedures. 

In the example below, the first row is a search on PubMed for unnecessary duplication, focusing on 

this particular study.  

The second row is an ALTBIB search specifically for papers where alternatives to using animals for 

this kind of research is the main topic. This was done using the ALTBIB website run by NIH 



(cont.) 

https://toxnet.nlm.nih.gov/altbib.html (This website works with Google Chrome, but not with Internet 

Explorer) 

The rest are for potentially painful or distressing procedures, using the ALTBIB search for citations 

from 2000 to present. Each of these searches brings up less than 30 papers. The term “anesthesia” 

is included in these searches since as noted in the ACORP section W4 many anesthetics can result 

in muscle relaxation and impair the responses to electrical stimulation. 
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PubMed 1/22/18 
1966-
2018 

N/A 
electrode, spinal 
cord, expiration 

(  ) (  ) (  ) (X) 

ALTBIB 
Citations 
with Anim

al Use 
Alternativ
es as the 
main topic 

1/22/18 
1966-
2018 

N/A 
electrode, spinal 
cord, expiration 

(X) (  ) (  ) (  ) 

PubMed 
using 
ALTBIB 
animal 
alternative
s search 

strategy 

1/22/18 
2000-
2018 

Tracheostomy 
under 
anesthesia 

tracheostomy, 
anesthesia 

(X) (X) (X) (  ) 

PubMed 
using 
ALTBIB 
animal 
alternative
s search 
strategy 

1/22/18 
2000-
2018 

Femoral 
cannulation 
under 
anesthesia 

femoral 
cannulation, 
anesthesia 

(X) (X) (X) (  ) 

PubMed 
using 
ALTBIB 
animal 
alternative
s search 
strategy 

1/22/18 
2000-
2018 

Laminectomy 
under 
anesthesia 

Laminectomy, 
anesthesia 

(X) (X) (X) (  ) 

PubMed 
using 
ALTBIB 

animal 
alternative
s search 
strategy 

1/22/18 
2000-
2018 

Exposure of 
respiratory and 
non-respiratory 
muscles for 
EMG 
recordings 

anesthesia AND 
muscles AND 
EMG AND 
(respiratory OR 
non-respiratory) 

(X) (X) (X) (  ) 

__________________________________________________________________________ 



(cont.) 

Comment 5, section W2: (Replacement) 

This section would be strengthened by including the following information: 

Please explain why this research cannot be done with computer models or in vitro methods (it 

may be obvious to any biomedical scientist, but this still has to be included). You can say 

something like “We ran a search specifically looking for animal use alternatives for this kind of 

research, and there were no in vitro, computer, or other non-animal models available.” 

_____________________________________________________________________________ 

Comment 6, section W3: (Reduction) A line can be added to the end of this part directing the 

reader to the detailed statistical analysis in section C2b. Try something like: “See section C2b 

for details.” 

_____________________________________________________________________________ 

Comment 7, section W5 (lack of unnecessary duplication):  

The answer provided in this ACORP would be strengthened by providing some more detail. 

Try something like this:  

Our PubMed literature search for “electrode, spinal cord, expiration” yielded 11 papers, of which 8 

were on the roles of various parts of the brainstem in respiration, while our focus is on directly 

stimulating the thoracic spinal cord to stimulate respiration. Of the remaining three papers, one was a 

review article, one studied upper cervical neurons, and only one was relevant to our study. That 

paper was a clinical trial (discuss how your work is not an unnecessary duplication of this earlier 

paper. In particular, since it was a clinical trial why do you still need to do this kind of work in 

dogs?). 
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Literature search 541 Cleveland  

 

1) How is this research relevant to Veterans health? 

This study is refining methods to restore the ability to cough when certain sections of the spinal 
cord have been damaged. This group has already shown they can stimulate the cough reflex 
through spinal cord stimulation, and the goal of this study is to determine the optimal parameters, 
electrode location, etc., so they can then move into clinical trials. 
 
These kinds of problems are so common in the Veteran population that the VA has instituted 24 
spinal cord injuries and disorders (SCI/D) centers around the country, and has a webpage 
discussing healthy breathing for these patients (see 
http://www.veteranshealthlibrary.org/142,41161 VA accessed 3/10/2018). 
 

  

2) Is this work unnecessarily duplicating work already documented in the literature? 

 

Name of the 
database 

Date of 
search 

Period  of 
years 

covered by 
the search 

Key words 
and/or 
search 
strategy used 

How many 
papers were 
found? 

PubMed 3/10/18 
All available 

years 

electrode, 
spinal cord, 
expiration 

11 

 

A PubMed literature search for “electrode, spinal cord, expiration” yielded 11 papers, of which 8 

were on the roles of various parts of the brainstem in respiration, while the focus of this study is 

on directly stimulating the thoracic spinal cord to stimulate respiration. Of the remaining three 

papers, one was a review article, one studied upper cervical neurons, and only one was 

relevant to this study. That paper was a clinical trial that used very high levels of stimulation (50 

– 450 mA 200) [Butler, 2011] while this study will be using a stimulation intensity of only 1-2 mA 

along with minimally invasive surgical techniques. The lower stimulation intensity would have 

the advantages of far fewer problems with tissue injury and electrode damage and a much 

longer battery life. If successful, it will then move into clinical trials.  
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3) Could this work be done in computer models or in vitro (tissue culture)? 

Name of the 
database 

Date of 
search 

Period  of 
years 

covered by 
the search 

Key words 
and/or 
search 
strategy used 

How many 
papers were 
found? 

ALTBIB 
Citations 

with Animal 

Use 
Alternatives as 
the main topic 

3/10/18 
All available 

years 

spinal cord 
stimulation, 
expiration 

0 

PubMed 3/10/18 
All available 

years 

spinal cord 
stimulation, 
expiration, 
computer 
model 

0 

PubMed 3/10/18 
All available 

years 

spinal cord 
stimulation, 
expiration, in 
vitro 

3 

 

An ALTBIB search for alternatives to animal use brought up no papers.  

No computer models at all were found for this research.  

There were three papers on in vitro work:  

One paper looked at the medulla in the peri-natal period, while this protocol is working 

with the thoracic spinal cord in the adult which is very different and not comparable. 

One was actually a drug study in rats and not in vitro at all. 

The third paper studied locomotion and respiration, which is unrelated to the coughing 

reflex that this protocol is studying. 

 

4) Could it be done in non-mammals or in other mammals? 

Name of the 
database 

Date of 
search 

Period  of 
years 

covered by 
the search 

Key words 
and/or 
search 
strategy used 

How many 
papers were 
found? 

ALTBIB 
animal 

alternatives 

search strategy 
- all citations 

3/10/18 2000-present 
spinal cord 
stimulation, 
cough 

0 
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PubMed 3/10/18 
All available 

years 

coughing 
AND spinal 
cord AND 
(bird OR 
reptile OR 
amphibian) 

0 

PubMed 3/10/18 
All available 

years 

coughing 
AND spinal 
cord 
stimulation 
AND (rat OR 
mouse OR 
guinea pig 
OR rabbit OR 
pig) 

3 

 

Fish and invertebrates do not have lungs and so cannot be used as a model for coughing.  

An ALTBIB search for relevant papers looking at alternatives for studying spinal cord stimulation 

and cough brought up no papers. 

A PubMed search for non-mammalian alternatives (bird OR reptile OR amphibian) for studying 

spinal cord stimulation and cough also brought up no papers. 

A PubMed search for other mammalian models (rat OR mouse OR guinea pig OR rabbit OR 

pig) brought up only 3 papers. Two were papers looking at chemical stimulation, which is not 

relevant to the work we are doing. The third was an earlier paper from this group using mini-pigs 

[Kowalski 2016]. Unfortunately, the mini-pig spinal cord spinal cord has only half the diameter of 

the human spinal cord. Since the size of the spinal cord and distance between roots are 

relatively similar in humans and dogs this protocol will be able to more accurately determine 

optimal electrode location, the pathways by which the motor nerves innervating the expiratory 

muscles are stimulated, and construct a model of current distribution. This information is 

essential for designing a proper clinical trial and the dog is the best model for obtaining this 

information. 

 

5) Are the methods used the best available (least painful or distressing to the dogs)? 

All dogs will be fully anesthetized throughout the experiment, and then immediately euthanized 

without regaining consciousness once the experiment is complete. Euthanasia will be performed 

with the same method used in regular veterinary clinics. They will experience no pain or distress 

from the experiment. 

Animals will be anesthetized using 1 of 2 methods: 

1. Pentobarbital. An initial dose of 30mg/kg will be given intravenously. This will be 

supplemented by additional doses (3-5ml/kg) as required to maintain sufficient anesthesia. 
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2. Alpha chloralose with Pentobarbital. Animals will receive pentobarbital (25-30mg/kg) 

given intravenously. After surgical preparation, anesthesia will be maintained with alpha 

chloralose IV (100 mg/kg) as required to maintain sufficient anesthesia. 

Anesthetic level will be monitored by corneal, snout and lip pinch reflexes and changes in 

respiratory rate, heart rate and blood pressure. 

The primary aim of this study design is the measurement of muscle activity and effects of 

muscle contraction secondary to electrical stimulation. Many anesthetics and sedatives, 

including inhalational agents, result in muscle relaxation and impair the responses to electrical 

stimulation. This group has attempted to use a sedative, such as Xylazine, and even after 

administration of the reversal agent, Yohimbine, the responses to electrical stimulation were 

markedly reduced. They have tried a variety of anesthetic agents, including inhalational 

Halothane and lsoflurane, and found that muscle activation is markedly suboptimal. Of note, the 

expiratory muscles are particularly sensitive to these agents. They have found that pentobarbital 

and alpha chloralose provide the least muscle relaxation and therefore are used as the primary 

and secondary anesthetic agents respectively.  

 


	Current dog project 01 animal protocol form_Redacted revised.pdf
	Current dog project 01 CVMO Review
	Current dog project 01 literature review



