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A. ACORP Status.

1. Full Name of Principal lnvestigator(s)

2. VA Station Name (City) and 3-Digit Station Number► Clement J. Zablocki VA Medical Center/ 695

3. Protocol Title ► Neuropharmacology of Pontine Control of Breathing Frequency

4. Animal Species covered by this ACORP ► Dog

5. Funding Source(s). Check each source that applies:

► ( X ) Department of Veterans Affairs.
► ( ) US Public Health Service (e.g. NIH).
► ( ) Private or Charitable Foundation - Identify the Foundation:
► ( ) University Intramural Funds - Identify the University and Funding Component:
► ( ) Private Company - Identify the Company:
► ( ) Other - Identify Other Source(s):

6. Related Documentation for IACUC reference.

a. If this protocol applies to a project that has already been submitted to the R&D Committee for
review, identify the project:

( 1 ) Title of project►

(2) If approved by the R&D Committee, give the date of approval►

b. Triennial review. If this protocol is being submitted for triennial de novo review, complete the
following:

(1) Identify the studies described in the previously approved ACORP that have already been
completed
►

(2) Indicate the numbers of animals of each breed/strain/genotype that have already been used,
and adjust the numbers shown in Item I accordingly
►

(3) Describe any study results that have prompted changes to the protocol, and briefly summarize
those changes, to guide the reviewers to the details documented in other Items below.



































































































picojection of neurotransmitter agonists and antagonists onto the neurons.”   A simple 

and direct explanation of the term “decerebrate” and its ramifications is needed.   The 

investigator does provide justification for use of the decerebrate model in Appendix 5–

item 2 but this information needs to be clearly stated at the beginning of the ACORP.  It 

would also seem worthwhile to indicate that (1) the autonomic nervous system works for 

the most part unconsciously to regulate body functions such that heart rate, respiratory 

rate, digestion, etc. and primarily controls the fight or flight response and (2) a 

decereberate animal will exhibit a flexor reflex (withdrawal reflex) in response to stimuli 

such as a toe pinch or pinprick even though the animal has no conscious awareness of the 

stimuli.  The withdrawal reflex is mediated through the spinal cord not the higher centers 

of the brain.  Please reconcile. 

 

2. In item C.2.b, the investigator refers to multiple subtypes of neurons, seven levels of 

neuron subtypes, neurons/insertion, etc. and states “the estimated number of neurons for 

all 7 protocols is 950 obtained in 152 animals over a 48 month period.  The explanation 

provided is not easy to follow. Please explain the seven levels of neuron subtypes and 

what is meant by neurons/probe insertion so it is more apparent how the animal numbers 

were derived.    

 

3. In item C.2.a, the investigator indicates that purpose bred beagles will be used but item 

C.2.c lists mongrel dogs.   The information provided in item D lists  as the 

vendor of adult dogs.   Please clarify. 

 

4. Concerns identified in the narrative of item C.2.c include: 

 

a) Mask induction with isoflurane can be challenging in dogs because of the likelihood 

of patient stress and the need for higher concentrations of isoflurane to achieve mask 

induction, which produces more cardiovascular and respiratory depression than 

comparable doses of intravenous pre-anesthetic agents (see: 

http://www.vasg.org/induction_protocols.htm).  Please address. 

 

b) The investigator states “Mechanically ventilation with an air-O2 mixture will be used 

throughout the experiment to maintain hyperoxic isocapnia (FLO2>0.6, end-tidal 

CO2 range 40-50 mmHg)….”  The paper shown at the link below indicates“There is 

growing evidence that the administration of oxygen in concentrations that produce 

hyperoxemia is associated cellular injury…” 

(http://anesthesiology.pubs.asahq.org/article.aspx?articleid=1932750).  Please address 

this concern in item C.2 and Appendix 5. 

 

c) As noted above, the dogs will be mechanically ventilated because of the use of 

paralytic agents and also states that a bilateral pneumothorax will be performed to 

minimize brainstem movement and phasic inputs from chest wall mechanoreceptors.  

Please describe how and where the bilateral pneumothorax is created (e.g. bilateral 

incisions of the chest wall, bilateral incision of the diaphragm, etc.).  Please address 

this concern in item C.2 and Appendix 5. 

 



d) The narrative of item C.2.c describes the overall procedures but does not address why 

the extensive list of experimental agents in Appendix 3 was chosen or how and when 

they will be used.   

 

5. The justification provided in items D and W should more specifically address why 

alternative or non-animal models cannot be used.  It is quite obvious that such 

alternatives are not possible to use, but it should be addressed.   The narratives also do 

not discuss whether other animal models such as zebrafish, rabbits, cats, pigs or monkeys 

were considered and why they were found to be unacceptable.  Please address. 

 

6. In item J, the response was “See Appendix 5,” please list the procedures that will actually 

be performed (i.e. non-survival surgery, use of paralytics, decerebration, etc.) 

 

7. In regard to item T, since healthy dogs are obtained from , are the dogs allowed 

to acclimate before surgery?   Please describe the clinical signs that would be indicators 

of illness and would necessitate exclusion from the study.  

 

8. Phenylephrine is listed in item X but is not a controlled substance, please delete. 

 

9. An extensive list of potentially toxic agents was noted in item 4 of Appendix 3 but item 9 

(potential for pain or distress) was left blank.  Please reconcile. 

 

10.  Several concerns were identified in Appendix 5: 

a) In Item 2: 

i) The investigator states “Vascular lines are placed in the femoral artery for 

continuous monitoring of blood pressure and heart rate and vein for 

administration of fluids and medications, such as corticosteroids and muscle 

relaxants and blood gas collection (if needed). “ Please specify all agents 

(clinical or experimental) administered to the dog and include dosage and 

route of administration.  If blood samples will be collected, please indicate the 

amount and frequency of collection. 

 

ii) Three paralytic agents are listed in the ACORP (i.e. cisatracurium, 

vecuronium and pancuronium), but it is unclear when cisatracurium will be 

used as opposed to vecuronium and pancuronium.    Please address. 

 

 

iii) The investigator uses the term “fictive” (neural equivalent of) breathing and 

indicates that along with blood pressure, it will be continuously monitored to 

detect signs of responsiveness to paw pinch.  Please elaborate on the meaning 



of fictive breathing and also clarify that paralytic agents are discontinued after 

decerebration in order to observe the withdrawal reflex to paw pinch. 

 

b) In item 6.a, the investigator states that “An adequate level of anesthesia (isoflurane: 

2-5%) is assessed by lack of changes in continuously monitored arterial blood 

pressure and heart rate and lack of salivation and lacrimation during surgery leading 

up to decerebration, after which pain sensation and cognition are eliminated.  “An 

sign of discomfort will be used to signal that an increase in anesthetic is required.”  It 

appears the investigator meant to say “Any” sign of discomfort will be used to signal 

that an increase in anesthetic is required.”  Please correct and consider revising this 

paragraph so it is clear that the level of anesthesia is adjusted in response to pain 

before decerebration. 

 

c) The Guide, page 118 states the following “In nonsurvival surgery, an animal is 

euthanized before recovery from anesthesia. It may not be necessary to follow all the 

techniques outlined in this section if nonsurvival surgery is performed but, at a 

minimum, the surgical site should be clipped, the surgeon should wear gloves, and the 

instruments and surrounding area should be clean (Slattum et al. 1991). For 

nonsurvival procedures of extended duration, attention to aseptic technique may be 

more important in order to ensure stability of the model and a successful outcome.”  

Given that the non-survival procedures to be performed will last 8-10 hours (see item 

W), it is important to explain the measures used to be in compliance with Guide 

recommendations, please clarify with a notation to item 7. 

Appendix - Additional Suggestions for Improvement 

 

Comment 1:  Part B.  This section could be difficult for lay readers to understand. Try 

something like this: 

Many Veterans have problems with respiration, and as many as 20% suffer from sleep apnea where they 

stop breathing for short periods while sleeping https://sleepfoundation.org/sleep-news/more-veterans-

suffer-sleep-apnea . These breathing problems can be caused by things like battlefield injuries to the brain 

or spinal cord; or by lung diseases, brain tumors, or other medical problems.  Many veterans also need to 

take strong pain control drugs (including opiates such as oxycontin) for pain right after having surgery, 

while some veterans need to take these drugs for constant pain from things like cancer or battlefield 

injuries. Unfortunately opiate pain killers slow down breathing, and in someone who already has trouble 

breathing this can cause serious problems including fainting or even death. 

This project will study certain neurons in the brain that control respiration and that are very sensitive to 

opiate drugs. These neurons are in an area called the parabrachial nucleus that is located underneath the 

brain at the top of the spinal cord. We think how opiate drugs cause people to stop breathing and faint or 

die is that they turn these respiration neurons off. We will be testing these neurons to better understand 

how they are turned on and off by different kinds of drugs. Our ultimate goal is to develop drugs (or 



possibly combinations of drugs) that will control pain without turning these cells off and causing 

breathing to slow down or stop. 

_____________________________________________________________________________ 

Comment 2: Part D: The justification for using dogs may be somewhat difficult for the lay reader 

to follow. Try something like this: 

These experiments require us to be able to record from individual neurons for hours at a time while 

testing various drugs and during changes in parameters such as blood pressure. Unfortunately, the 

parabrachial neurons of small animals are small and closely packed, which make it much more difficult to 

insert an electrode into an individual neuron. Furthermore, the electrode tip can easily move out of a small 

neuron at crucial times with the result that important information is not recorded. 

 

Our only practical options for this work are large animals such as dogs. The relatively large size of the 

parabrachial neurons in dogs allows stable recordings from a single neuron for hours even while blood 

pressure is changing.  We have 26 years of experience successfully studying various neurons that control 

respiration in dogs. Switching to another large species such as pigs would require us to largely start over, 

and we would have to run a lot of pig experiments to reach the point where we already are with dogs 

before we could even begin this particular study. This process would use many more pigs to get to that 

point than the number of dogs required for these experiments. 

 

  

_____________________________________________________________________________ 

Comment 3,  part H:  

Please specify in the table that these are mongrel dogs. 

_____________________________________________________________________________ 

Comment 4 Part W3 table:  

The table is a good search for “lack of unnecessary duplication”, however those searches do not really 

cover the other three columns in the table. A search on the ALTBIB or similar website covers the 

alternatives for you, as in the example below. See https://toxnet.nlm.nih.gov/altbib.html . Also, this 

should be item W1, not W3. 

1. Document the database searches conducted. 

List each of the potentially painful or distressing procedures included in this protocol. 

► (  )   N/A 

► ( X )   Painful or distressing procedures:  

 

►  Recording from the parabrachial nucleus 
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ALTBIB 

(Search 

PubMed 

using 

ALTBIB 

animal 

alternatives 

search 

strategy) 

9/28/

2017 
200-2017 

Recording from 

the 

parabrachial 

nucleus 

parabrachial 

nucleus, 

electrophysiology 

X X X  

PubMed 

8-26-

2014 
2000-2014 N/A 

Opioids and 

respiratory 

depression 

      X 

PubMed 

8-26-

2014 

2000-2014 
N/A Respiratory neurons 

and opioids 

   X 

PubMed 

8-26-

2014 

2000-2014 
N/A PreBotzinger and 

opioids 

   X 

PubMed 

8-26-

2014 

2000-2014 
N/A Pons, opioid, 

breathing 

   X 

 

_____________________________________________________________________________ 

Comment 5: part W4 (replacement) 

Please include a discussion of why you can’t use smaller mammals instead of dogs such as rabbits or rats, 

and why you can use non-mammalian species. Also, this should have been item W2, not W4. 

_____________________________________________________________________________ 

Comment 6 part W6 (refinement).   

Please add a sentence about how pain and distress for the animals is eliminated. Try something like this: 

“Dogs are anesthetized and then decerebrated, which ensures they will experience no pain or distress. 

There is no way to further reduce pain and distress in this work.” Also, this should have been item W4, 

not W6. 



_____________________________________________________________________________ 

Comment 7: Appendix 3, table 1:  

General comment – it is unclear why so many relatively benign substances (including artificial CSF and 

glycine) are listed as toxic substances. 

 

 

 

 

 

 

 

 

 



1 
 

Literature search Milwaukee  

 

1) How is this research relevant to Veterans health? 

Many Veterans have problems with respiration, and as many as 20% suffer from sleep 

apnea where they stop breathing for short periods while sleeping 

(https://sleepfoundation.org/sleep-news/more-veterans-suffer-sleep-apnea accessed 3-11-

18). These breathing problems can be caused by things like battlefield injuries to the brain 

or spinal cord; or by lung diseases, brain tumors, or other medical problems.  Many veterans 

also need to take strong pain control drugs (including opiates such as oxycontin) for pain 

right after having surgery, while some veterans need to take these drugs for constant pain 

from things like cancer or battlefield injuries. Unfortunately opiate pain killers slow down 

breathing, and in someone who already has trouble breathing this can cause serious 

problems including fainting or even death. 

 

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 3-11-18  All available  

opioids and 
respiratory 
depression 
and 
parabrachial 

1  

 

A PubMed search for the keywords opioids and respiratory depression and parabrachial brought 

up only one paper, which is an earlier paper from this same group. The current project will build 

upon that earlier work. 

  

 

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 

3/11/18 
All available 

years 

opioids and 
respiratory 
depression 
and 
parabrachial 

0  



2 
 

 

An ALTBIB search for “alternatives to using animals” using the keywords opioids and respiratory 

depression yielded no papers at all. No computer models or in vitro models were found for this 

kind of work. 

 

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 

3/11/18 2000-present 

opioids and 
respiratory 
depression 
and 
parabrachial 

1  

 

 An ALTBIB search for all citations brought up only the one paper from this group that was noted 

above in section 2. That paper uses rabbits.  

The current study requires recording from individual neurons for hours at a time while testing 

various drugs and during changes in parameters such as blood pressure. Unfortunately, the 

parabrachial neurons of small animals (such as mice, rats, or rabbits) are small and closely 

packed, which make it much more difficult to insert an electrode into an individual neuron. 

Furthermore, the electrode tip can easily move out of a small neuron at crucial times with the 

result that important information is not recorded. 

 

Our only practical options for this work are large animals such as dogs. The relatively large size 

of the parabrachial neurons in dogs allows stable recordings from a single neuron for hours 

even while blood pressure is changing.  This group has 26 years of experience successfully 

studying various neurons that control respiration in dogs. Switching to another large species 

such as pigs would require them to largely start over, and they would have to run a lot of pig 

experiments to reach the point where they already are with dogs before they could even begin 

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

number of dogs required for these experiments. 

 

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

The experiments all involve deeply anesthetizing the dogs and removing the cerebral cortex so 

there is a complete loss of consciousness and sensation. At the end of the study the animal is 

euthanized while still anesthetized. The animals will experience no pain or distress. 

 




