
Exhibit 17 

17) July 21, 2013 letterfrom UW 10 providing information on the implementation of the 

recommendations. 

a) Eye & ear coil maintenance standard operating procedure (SOP) 
b) Non-surgical procedures: No anesthesia SOP 
c) Sanitization of cat socialization and behavioral training room SOP 
d) Animal transportation SOP 
e) Animal equipment cleaning SOP 
f) Explant maintenance SOP 
g) Non-surgical procedures: Anesthesia required SOP 
h) Copy of amended protocol dated 8/26/13 submitted subsequently 



Graduate School 
UNIVERSITY OF WISCONSIN-MADISON 

August 21, 2013 

Dr. Axel Wolff, MS, DVM 
Director, Division of Compliance Oversight 
Office of Laboratory Animal Welfare 
National Institutes of Health 
RKLl, Suite 360 
6705 Rockledge Drive, MSC 7982 
Bethesda, MD 20892-7892 

Dr. Wolff: 

This letter provides a progress report of our efforts to address findings and recommendations 
detailed in your letter of May 7, 2013 following your visit to the University of Wisconsin
Madison on April 17th and 18th. 

Following extensive veterinary pre-review, the revised animal care and use protocol underwent 
full committee review at the August 5th meeting of the School of Medicine and Public Health 
(SMPH) ACUC. While conducting the review, the Committee carefully weighed the potential 
adverse events to an individual animal against the potential scientific, human clinical, and 
societal value of the research. The Committee voted to require modifications to secure approval. 
This process is ongoing, and I will forward the protocol to you as soon as it is approved. 

Also at the August 5th meeting, the SMPH ACUC reviewed and approved new and amended 
laboratory-specific SOPs (attached). These were written through collaborative efforts of the 
laboratory and veterinary staffs, and Research Animal Resources Center trainers. 

Laboratory Animal Resources (LAR) leadership, working with veterinary and laboratory staff, 
identified a room within the animal barrier to serve as a dedicated, sanitizable, and secure area 
for human-animal socialization and behavioral training activities that are utilized by the 
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1. 	 All personnel handling these specified animals must be adequately 
trained in methods of aseptic technique. 

2. 	 PPE including clean gloves are worn and applies to each section of this 
SOP. Wash hands prior to and after donning or doffing gloves. 

3. 	 A face mask must be worn. 
4. 	 Put the animal in a restraint bag. 

V. 	 Directions: 
A. 	 Determine course of action: 

1. 	 If the coil is pulled out at the wound edge, carefully examine the eye 
and tissues of the eye, cheek and ear, to see if there is any trauma or 
tension on the tissues. 

2. 	 Determine exactly which coil is involved by referring to coil 
placement documentation in the surgical record and by measuring the 
coil resistance with the ohm meter. 

3. 	 If the coil measures in an acceptable range, consult Dr Yin about 
whether the coil placement can be repaired. This may involve partially 
reshaping the coil and resecuring it to the eye ball or pinna (see item 
B), or using dental cement to bury exposed coil. 

4. 	 If the coil is no longer functioning but there is no tension or trauma on 
tissues and no exposed wires, simply document the coil failure on the 
"cat connector Map" located in the Yin Lab, and in the cat's lab 
notebook. 

5. 	 If the coil cannot be repaired and is causing trauma to tissues, remove 
it as described in item B. 

6. 	 If it is not causing trauma to tissues, but is exposed at the wound edge, 
cut exposed wire away with scissors. 

7. 	 Document any coil removal and wire cutting in the medical record, the 
"cat connector map" and the "Cat surgery info log" located on D drive 
of the catscan computer. 

B. 	 Procedure for repairing or removing broken or exposed eye/ear coil under 
local anesthesia: 
1. 	 Only Tom Yin or persons trained and authorized by him will repair or 

remove broken eye/ear coils. 
2. 	 Notify vet staff by e-mail or telephone that a procedure to repair or 

remove broken or exposed eye/ear coil will need to be performed. 
3. 	 Ifpossible, delay procedure until the animal has fasted 12 hours. Put 

the fast sign on the door and write on the white board on 6th floor a 
day before the procedure. Ifcoil removal cannot be delayed (i.e. there 
is the potential of damage to the eye or surrounding tissue) consult vet 
staff immediately. 

4. 	 Sterile instruments are maintained at all time in cetylcide G in a cold 
sterilization dish in the lab. Soak needed sterile instruments in sterile 
water once they are retrieved from the cetylcide g solution. Document 
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for injecting the cat. Wipe the top of the bottle with 
alcohol. Withdraw the calculated dose carefully making 
sure there is no air in the syringe. A second person will be 
needed to properly restrain the cat. Once the cat is 
restrained, the individual giving the injection will grasp a 
hind leg and pull it straight a bit. Palpate the muscle where 
the injection will be made to ensure it is not close to a bony 
area. Insert the needle, draw back on the plunger to verify 
that a vacuum is created and to ensure a vein or artery has 
not been struck. Ifblood is visible, withdraw the needle 
and syringe, place them in the sharps container and start 
over. Ifno blood is visible and the vacuum is created, 
proceed and inject the medication into the muscle, making 
sure the cat gets the entire dose. 

C. 	 Eye ointment 
1. 	 Use exam gloves and sterile cotton swabs to apply eye 

ointment. Never touch the tip of the tube to anything, 
especially not the animal. Squeeze the eye ointment on to 
the swab without the swab touching the tube. Ensure the 
animal is properly restrained so the eye is not injured 
during the application of the eye ointment. The eye 
ointment is applied without touching the swab to the eye. 

D. 	 Oral medications 
1. 	 Cephalexin and Cephazolin are kept in the refrigerator. 

Both will need to be mixed per manufacturers directions 
before administration. Use sterile water to mix the 
medications and follow directions carefully. Label the 
bottle with the concentration, date of expiration and initials 
of the person mixing the medication. 

2. 	 Medication is administered either with a small syringe 
orally, or mixed in a small amount of soft food. Make sure 
the cat receives the entire dose by insuring the syringe is 
empty, or insuring that the cat has eaten all the food and 
medication. 

E. 	 Documentation 
1. 	 Be sure to document the subject's correct name and number 

into the corresponding medical record. Be sure to document 
all appropriate activity with the animal into the medical 
record. Never pre-date, post-date or intentionally falsify 
records. 

2. 	 Use Black Ink. 
3. 	 Always document the time and date ofthe entries. Initial or 

sign your entries. 
4. 	 Document drug dosages in ml as well as total mgs. 

(Different drugs can have different concentrations. The 
total amount of mgs is what is important.) 
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UNIVERSITY OF WISCONSIN-MADISON 

SCHOOL OF MEDICINE AND PUBLIC HEAL TH 


LABORATORY ANIMAL RESOURCES 


STANDARD OPERA TING PROCEDURE 

NUMBER: 403a EFFECTIVE DATE: August lih, 2013 
TITLE: Sanitization of Cat Socialization and Behavioral Training Room 

PURPOSE: 
To outline procedures for the minimum sanitation and maintenance of cat 
socialization/behavioral training rooms 

SCOPE: All rooms designated as cat socialization/behavioral training rooms 

RESPONSIBILITY: Animal research technicians (ARTs) and supervisors working in designated areas 

SAFETY: PPE as required by room door signage 

TRAINING 
REQUIREMENTS: 

Self-study of this SOP and supporting documents 

NOTE: This room is used by laboratory staff to provide dedicated, sanitizable space for cat 
socialization and behavioral training. Laboratory staff will notify LAR staff on days when room 
is utilized. 

1. Sanitize equipment as follows: 

Item 
Frequency of 
Sanitization Method of Sanitization 

Floors Daily (on days when 
used) 

Mopping/spraying with 
approved disinfectant 

Stainless steel racks/carts Daily (on days when 
used) I Every 2 weeks 

Wipe with approved 
disinfectant I cage wash 

Mop heads/buckets After each use/weekly Dump and rinse after each use; 
cage wash weekly 

Walls Weekly Mopping/spraying with 
approved disinfectant 

Resting mats Weekly Washing machine 

Sinks/tabletops/countertops Weekly Wipe with approved 
disinfectant 

Feeders/water bowls/litter boxes (if 
present) 

Weekly Cage wash 
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Wax removal tool 

Scissors (one for each cat) 

Forceps (Three for each cat requiring recording cylinder cleaning) 


III. 	 Documents/ Attachments: 
Yin Lab Daily Animal Log 

IV. 	 Safety: 
1. 	 All personnel handling these specified animals must be adequately 

trained in methods of aseptic technique. 
2. 	 PPE including clean gloves are worn with all cleaning and applies to 

each section of this SOP. Wash hands prior to and after donning or 
doffing gloves. 

3. 	 A face mask must be worn at all times when cleaning recording 
chambers to minimize infection and protect personnel. 

4. 	 Put the animal in a restraint bag and, if needed, secure the head post. 

V. 	 Directions: 
A. 	Documentation 

1. 	 Document appropriate cleaning procedures completed on the Yin Lab 
Daily Animal Log. 

B. 	 Recording Chamber Maintenance 
1. 	 Clean recording chamber every day recordings are performed or at 

least 2x/week. 
2. 	 Remove old wax if present with a clean wax removal tool. Wipe the 

outside of the cap and the chamber with alcohol swab or 2% betadine 
solution. Allow a minimum contact time of 2-3 minutes before wiping 
the surface clean using a new dry gauze sponge. 

3. 	 Loosen the side screws of the chamber cap with a sanitized (using 
alcohol swab) Allen wrench and remove the chamber cap. 

4. 	 Once removed, scrub the inside of the cap thoroughly with hydrogen 
peroxide or 2% betadine to remove any organic matter. Then soak the 
cap in 2% betadine solution for 10-15 minutes. Use a clean beaker that 
has been rinsed thoroughly with sterile saline. 

5. 	 Prior to cleaning the inside of the chamber, note the condition of the 
inside of the cylinder. Document any observations in lab notebook or 
log. Contact a veterinarian immediately ifthere are any concerns or if 
there is uncontrollable hemorrhage. 

6. 	 Remove glass pipette from cetylcide G and flush with sterile saline. 
Without touching the tip to ANY surface, attach the glass pipet to 
vacuum line, place base of the pipette onto weighted pipette holder and 
tum on central vacuum at valve. 

7. 	 Swab the injection port of the dilute betadine bag with alcohol. Pre-fill 
25-mL syringe(s) with the dilute 2% betadine solution using a large
gauge sterile needle. Clean outside of cylinder top to bottom with 
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sterile q-tips soaked in hydrogen peroxide, then inside walls of 
cylinder bottom to top with new sterile q-tips soaked in hydrogen 
peroxide. 

8. 	 Flush the cylinder with hydrogen peroxide. Let soak for 1 to 2 minutes 
and remove fluid with pipette vacuum. Flush and fill the cylinder with 
the dilute betadine solution 2%, soak for approximately 1 to 2 minutes, 
and remove fluid with pipette vacuum. Continue the flushing process 
until the syringe is empty and the cylinder is clean. Ifnecessary, repeat 
process with additional 25mL dilute betadine. 

9. 	 Swab the injection port of the sterile saline bag with alcohol. Pre-fill 
25-mL syringe(s) with sterile saline solution using a large-gauge 
sterile needle. Flush and fill the recording chamber with sterile saline 
and remove fluid with pipette vacuum. Continue the flushing process 
until the syringe is empty and the cylinder is clean. 

10. If there is granulation tissue at the base of the cylinder, use a sterile 
cotton-tip swab inside the chamber during the cleaning process to help 
remove debris. Do not apply too much pressure to the dura with the 
cotton-tip swab. Once a swab is used in the cylinder, do not use it 
again. 

11. Chambers may or may not be packed with gauze between cleaning 
depending on how much fluid collects in the chamber between 
cleaning. Open gauze pack, then using sterile forceps and packaging 
(being careful not to touch gauze with fingers), fold the gauze in half 
twice to make it roughly the size of the chamber opening. This will 
avoid it touching anything exterior when putting it into the cylinder. 
Place sterile gauze in the chamber and leave it in until the next 
cleaning. 

12. Rinse the cap (that has been soaking in betadine [#4]) with sterile 
saline or wipe with alcohol and dry it with sterile gauze. Place the cap 
back onto the chamber. Tighten the screws finger-tight; use caution 
not to over tighten. 

13. Dispose of glass pipette in a sharps container. 
14. Be sure to replace all cylinder caps prior to proceeding with cleaning 

of the skin-explant interface 
15. Seal the gap with wax (kept clean in a closed sterile container) by 

using iron cautery, if necessary. 
16. Additional Chamber Cleaning Notes: 

a. 	 Do not touch the skin-explant interface with hands during 
cylinder cleaning. Never use betadine scrub, alcohol, agents 
containing alcohol, or agents containing chlorhexidine (e.g. 
nolvasan) inside the cylinders. 

b. 	 Cetylcide G solution is prepared (per manufacturers directions) 
new every 30 days. The instrument dish filled with cetylcide G, 
used to hold sterile instruments is cleaned every 30 days. All 
instruments are soaked in cetylcide G for at least 24 hours and 
rinsed in sterile saline prior to use. 
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c. 	 Once a sterile forceps touches anything that is not sterile 
(example, inside of the recording cylinder) it must be cleaned 
and sterilized before using it again. If the tip of the pipette is 
contaminated by any surface (hand, skin, counter surface) a 
new sterile (rinsed) pipette must be used. 

d. 	 Syringes labeled with animal identification, solution used, and 
date may be stored in a clean, dry drawer and used for one 
week. 

C. 	Skin-explant Interface Maintenance 
1. 	 General: 

a. 	 Clean gauze and instruments are used to clean skin-explant 
margins. 

b. 	 Never use betadine scrub, alcohol, hydrogen peroxide, or Dakin's 
solution to clean the skin explant interface. 

c. 	 Never scrub the skin explant interface with a brush or gauze pad 
during cleaning as this predisposes the skin to development of 
infection. 

d. 	 As needed, use a small scissors to remove hair around the skin 
explant interface. Trim hair as close to the skin as possible leaving 
a 1-cm margin around the explant. Use caution when trimming hair 
around eye or ear coil wires that may be present along skin-explant 
interface. 

2. 	 Prior to beginning the cleaning procedure, note the appearance of the 
skin explant interface and document it in lab notebook or log. 
a. 	 Palpate around the margin to assess for any accumulation of 

discharge under the skin. 
b. 	 Notify the veterinarian if there are any concerns about the 

appearance of the skin explant interface prior to proceeding with 
cleaning. 

3. Remove any solid dry crusts gently with a clean cotton-tip swab. 
a. 	 Use sterile saline or Vetericyn or betadine over any areas with 

significant scabbing and allow it to sit for five minutes to soften 
the scab and help kill bacteria. 

b. 	 Ifusing betadine, rinse with sterile saline. 
c. 	 Use another clean gauze pad to gently remove loose scabs. 
d. 	 For new implants, only large scabs need to be removed as 

removing all scabbed skin may delay healing process. 
4. 	 Gently dry extra discharge/fluid on the skin-explant interface with 

clean gauze. 
5. 	 Ifbetadine was not used, spray skin-explant interface with Vetericyn, 

avoiding exposure of the eyes and ears, and lightly pat dry any excess 
solution with gauze. 

6. 	 When necessary or under the direction of a veterinarian, apply a 
topical ointment such as Nolvasan ointment, triple antibiotic ointment, 
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Electronic databases 
searched 

Years 
covered by 

search 

Date (MM/DD/YY) of 
most recent search 

performed 

Frequency with which 
searches are performed (e.g. 

monthly) 

Keywords used for this 
search (e.g. "procedure + 

species + refinement-+ 
alternative") 

Pub-Med 
1990-2013 

6/19/13 Semi-Annually 

Oculomotor, head restraint, ear 
muscle denervation, sound 
localization behavior, cat, 
feline, eye (or scleral search) 
coil, alternative, refinement, 
head post, cranial implant; food 
regulation; craniotomy; ear 
coils, thoracotomy, intracardiac 
perfusion; cortical cooling 

Please provide a short narrative below of findings from your search. If an alternative or refined 

method was found, but cannot be used in your research, explain why this is the case. 


Narrative 2: Literature search for alternatives to procedures that could cause more than momentary pain or distress did 
not reveal any scientifically acceptable alternatives to the procedures that are described in this protocol. For example, 
surgery is required to implant scleral search coils, and the coils may need to be replaced because of breakage after many 
months of use. Another method that could potentially be considered relies on visual reflective techniques, but this method 
is not adaptable to situations where the head is not restrained . Electro-oculograms, another method that could potentially 
be used in place of search coils, still require a surgical procedure and have not been used in our protocol due to their 
inferior accuracy regarding the study measurements we require. We will, however, adopt alternatives to procedures 
described in the protocol if any are found in the future that do not compromise the goals of the research. 

For further guidance on conducting searches visit: 

httr.llawic.nal. usda.qov/nal rlisplav!in&~x.php ?info center=3&tax level= 1 &tax sub/ec/:::184 

http:l!researchquides. fibrarv. wise. edulanimalafternatives 


16b. Occupational Health and Safety Considerations 
Radiation or biohazard material usage in animals: In the table below, mark YES or NO for each category as it 
applies to this protocol. If YES, indicate the specific materials in the right-hand column and show the status 
(approved or pending) of Biological Safety (OBS-2) and/or Radiation Safety (99A) protocols. 

· ·-Used in project?Category If YES, list specific materials used (Yes/No) 
Recombinant DNA No 
Genetically altered 

No
materials 
Infectious agents: No 


Bacteria 
 No 

Virus 
 No 

Prion 
 No 

Other 
 No 

Carcinoqen or mutaqen No 
Toxic aQent No 
Human-derived 

Nomaterials 
Teratoqens No 

Other 
Formalin 

Radioactive material No 
Status of OBS-2 needed for this project (Underline below OR check here): ll l Not applicable to this project. 

PENDING APPROVED Provide OBS-2 number if approved: 

Status of 99-A needed for this project (Underline below OR check here): [ ~ ) Not applicable to this project. . 
PENDING APPROVED Provide 99-A number if approved: 

6 
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. c. 	 Special Precautions for Personnel: If you are using any agent that could be hazardous to humans or animals, 
please provide any special precautions that should be followed by your lab personnel, animal caretakers, 
veterinarians, maintenance and/or sanitation personnel, or anyone else entering the areas where experiments are 
conducted or animals are housed. Include any special practices required for handling of any animal or experimental 
waste, animal carcasses, and cages and caging materials. Consider such requirements as masks or respirators, 
eye protection, lab coats, gloves, and disposal methods. Also consider posting signage for special requirements on 
animal room doors and/or cages. 

Lab coats or dedicated uniforms are needed to enter the cat holding rooms. All personnel will wear a mask and exam 

gloves when working with cats with cranial implants to prevent possible inadvertent nosocomial infection of implant 

margins. 


The only hazardous material that we use in the lab is 10% formalin on the rare occasions when an animal is perfused 

under anesthesia as a terminal procedure for tissue collection. Perfusions are done under a fume hood with gloves, eye 

protection and lab coats. 


You must address Question 17 separately for each species. 

17. 	 Description of Proposed Experimental Design/Studies 
a. 	 In this section describe the animals' roles in your experiments-that is, the treatments and procedures the animals 

will receive outside of normal husbandry, from the first experimental manipulation to the final outcome. This 
response should provide the Animal Care and Use Committee with a clear understanding of what specifically 
happens sequentially to each animal or group of animals, and over what time period the procedures occur, including 
but not limited to: 

definitions of all materials given to animals, including dosage range, routes, and frequency of administration; 

blood draw methods, sites, and % volume 

breeding procedures/methods, if this protocol is to cover an animal colony or herd; 

the expected sequence, frequency, and duration of procedures; 

brief description of any devices/implants animals will receive, surgical and nonsurgical; 

the timing of any surgery within the experiment (do not repeat the surgical description you will provide in 

Question 28a); 

method, frequency, volumes, and numbers of biological samples taken; 

experimental diets; 

use of toxic agents, biohazardous materials, or radioactive materials (list in Question 16b); 

social or environmental manipulation; 

methods of antibody production. 


Accllmatlon: 
Since the procedures depend critically on the cats behaving in specific ways, cats are first acclimated to the laboratory 

setting by bringing them to the laboratory from the housing area and feeding them there so they learn that food will be 
provided in the laboratory setting. Initially cats are simply given a bowl of food, but gradually they are fed when they are 
inside a commercially-available cat-restraint bag so they become accustomed to eating while resting in the bag. Food 
reward is an effective, powerful and commonly-utilized motivator for behavioral training. To be successful, food is 
regulated and animal body weight is carefully monitored daily to ensure that animal health is not compromised during food 
regulation and food reward training. Each cat's working body weight will be established in consultation with veterinarians 
after an initial period of acclimation to the lab. Usually this entails a few weeks in which the cat's access to food is 
regulated to the period when the cat is brought to the lab. The cat will be provided with food ad lib during this period . The 
amount of food that each cat eats will be monitored to determine how much it needs to maintain a given weight. This 
process of determining a healthy working weight also provides an opportunity for the cat to acclimate to handling and 
being put into the cat bag. During this period no other procedures are performed except monitoring of the body weight. 
At the end of this acclimation period, in consultation with RARC veterinarians, the 'action weight' is determined, which is 
85% of the working weight. Cats will be maintained at or above the action weight (see Q17c and 019 for more 
information). 

Instrumentation: 
After the cats are sufficiently acclimated to handling and restraint, they will be assigned to one of several different 

experimental procedures. To minimize the number of surgeries that an animal undergoes, multiple surgical procedures 
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are combined when possible. However, multiple sequential surgeries are typically necessary because we need to allow 
for behavioral training between different surgeries and experimental procedures. The training regimen usually takes many 
months and the recording phase also extends over many months. If a cat has been previously trained or does not need to 
be trained, then the cephalic implant and scleral and pinnal search coils (Surgery1 - see chart below) may be combined 
with one of the other surgeries in one procedure. Cats that fail to adapt to the training regimen will be removed from the 
study. 

Flowchart of experlmental procedures 
Note that no individual cat is assigned to all the procedures listed in th is protocol, but will be assigned to a specific sub

set of ex eriments as indicated in the flowchart. In general, cats that are assigned to Surgery A and electrophysiological 
recording will not be used fo Surgery Band Surgery C. Cats assigned to CJ and Sugery B a~ll not be 
used for Surgery A and electrophysiological recordings. Also note that several procedures, e.g. ABR andl._J do not 
involve any surgery but do require that the animal be sedated or anesthetized. ABR (auditory brainstem response) is a 
procedure to test the integrity and sensitivity of the auditory system using non-invasive techniques, by recording the 
averaged response from an electrode on the skin to repeated acoustic stimuli.._____________...---, 
refers to aprocedure to determine the way in which the head and external ear L--------------------' 

Surgery A: implant 
Recording cylinder 

Electrophysiological 
recordings during 
behavioral training 

Acclimating cat to the lab 

Surgery 1: to place cephalic implant and scleral search/pinna coils 

ABR to measure auditory brainstem response 
(not all an imals) 

Behavioral training (typically several months) 

/ ~ ~ 
measurc=Js Surgery B: Surgery C: implant 

of the cat's pinna denervate pinna I 1probes 

l l l 
I 
Behavioral testing of 

I 
Behavioral testing of 

I I 
Behavioral testing of 

I I 
Surgery 1: Cephalic Implant, scleral search coils and pinna coils; procedures required prior to initiation of 
behavioral testing 

The sterile surgery needed to place the cephalic implant, scleral search coils and pinna coils will allow monitoring and 
localization of eye and ear position during the behavioral training and testing . The Sciera! search coil is needed to 
accurately monitor the position of the eves Sjnce j e are interested in the ability of the cat to 
natural behavior of the cat t~ _ as a way of measuring their ability t 

L--------' 



coil for measuring eye movements is standard for neurophysiological studies of the oculomotor system. It has significant 
advantages over the electrooculogram in accuracy, stability and resistance to ex erimental artifact. In experiments 
described in this protocol, I t re utilized t in response to sound 
stimuli as a measure of wfiere the cat percelv s the sound Anesthesia and surgical details 
and drugs administered are described in Q#27a and Q28a and b. Typically are im !anted bilaterally. 
~are also to allow monitoring of . A coil placed in< !Will be used to to monitor ead position. As indicated above, if the cat has been 

previously trained or if training is not needed, then Surgery 1 may be combined with one of the other surgeries, such as 
the craniotomy and recording cylinder chamber implant of Surgery A. 

ABR: to measure the auditory brainstem response (ABR) in order to determine hearing sensitivity. 
For some of our experiments it is important to quantify the hearing sensitivity of the animal, as it is crucial for us to know 

that the animals can hear. Animals are sedated as described in Q27a, under ABR. The ABR is a standard procedure 
commonly used in human infants shortly after birth. It provides a relatively non-invasive measure of the sensitivity of an 
ear to sounds by recording and averaging the small electrical potentials generated by the auditory system to many 
hundreds of repetitions of a click stimulus. It is used to test the integrity of hearing and to track hearing thresholds. To 
record the ABR, fine needle electrodes are inserted aseptically in the subcutaneous tissue of the neck, ear and torso. The 
skin of the neck, back (between the scapulae} and pertinent areas of the torso are shaved to provide better electrode 
access. Three sterile #27 gauge needles will be inserted subcutaneously at the base of the neck, ear, and in the torso for 
recording purposes. Vital signs will be monitored every 15 minutes for the duration of the procedure, as is done for all 
other minor procedures in the lab. The animal will be kept on a heated surface to maintain body temperature. This 
procedure typically takes about an hour. 

Behavioral training 
Following recovery from the initial surgery (Surgery1) the cats are trained on a behavioral task for a period of several 

weeks to months. The c · 'n the work for a food reward in the laboratory. The cats will be trained 

under computer control t~=-::~;::-=-:-:;::-::-:;:~==================::::;:r.:::r-l,
Initial! the acoustic stimulus will be coupled with I IThe 


Upon completion of a successful trial the cat will be rven a food reward, a sma I 

=m:-:: u~ ::T":: a~ o"::J-:":~""' o"".,...,, Each day the cat will be expected to mak 
a= o::":n r.o c:::: o:::: m e,...,,. rm o=-:!.soft paste.
1--ito a sound stimulus, but the number of successful trials varies considerably dep"'." n-:; n-=--p-:-~ e""".l"'l1'l"'c "T.lti"."" o'?"'Tt' ee'""'di'='g u".'.'.'on th:-: 1 '.:"'.u y:-: t 

~degree of training of the animal, and our goals in any given experiment. 


Cats' weight and food consumption during the training sessions are monitored and recorded daily during weekdays. If 
the cat's weight falls below the action weight (determined as described under "Acclimation" above), RARC veterinarians 
will be consulted and food regulation/restriction will be modified or suspended until the weight surpasses the action 
weight; cats may be removed from all study activity during this time period if needed. In the last 14 years, there have not 
been any cases in which the action weight of an animal was reached. Training sessions last 1-4 hours per day for 5 or 6 
days/week. Cats are allowed an average of 75 gm/day (range of 60-120/day depending upon the cat), or -125 ccfday 
(range of 70-200 ccfday) of complete and balanced cat food on both training and non-training days and over weekends. lt 
is important to emphasize that in order for this project to succeed, the cats must be motivated and eager to perform. 
Thus, concerted efforts are made to ensure that the cats are comfortable and content. 

MRI Procedure .....---------.. 
For purposes of recordin~ Isome cats may have an MRI prior to surgery to determine if the 

....____,....,.--.-' is accessible to recording instrumentation, or if it is covered by Cats will be 
transported to the WIMR facility for the MRI scan by animal care staff of Laboratory Animal Resources . The entire MRI 
procedure takes about 30 minutes. Animals are sedated as described in Q27a under MRI. If the MRI indicates that the 
I Is covered by the that animal will be used for another experiment. If the 
......____. s accessible to recording, the cat may undergo Surgery A at a later date. ......____. 

Electrophyslologlc recordings 
After the cat has learned the specific behavioral task well, a craniotomy will be performed and an associated recording 

cvlinder will he nlace~ to allow electrophysiological recordings from neurons in the brain that are involved ir1 I 
________,! The recording cylinder is used to hold the microelectrode drive during daily recording sessions after 

the cat has recovered from the surgery. Anesthetic and surgical details are described in 027 and Q28a. The 
electrophysiological recording is done by inserting sterile guide tubes to puncture the dura, followed by placement of fine 
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tipped microelectrodes into the brain through the lumens of the guide tubes. Since the dura has sensory receptors but the 
brain does not, puncturing the dura will cause a momentary pin prick sensation similar to getting an injection with a 
hypodermic needle, but passing the guide tube or electrode through the brain will cause no pain sensation_ Awake 
human patients undergoing similar procedures report only a momentary pain sensation with no lasting effect. The guide 
tubes puncture the dura and protect the fine tip of the electrode from bending on the stiff dural surface. The recordings are 
then done on a daily basis over 2-4 months. Once passed through the dura, the electrode is advanced to the desired site. 
The brain itself is insensate so that once the electrode is through the dura, advancing the electrode in the brain will not 
cause discomfort. Electrodes are introduced using high-precision micro drives mounted to the recording cylinder. This 
approach allows for recise ositionin of the electrode de th within a sin le session. Recent technological developments 
may allow a 
I jAt the end of an experimental session, the electrodes are removed, and the inside of the recording 
cylinder will be carefully cleaned and disinfected in a sterile manner, rinsed with sterile saline , and securely capped _When 
necessary, antibiotic solution or ointment will be applied in the cylinder. 

Maintenance of implants 
The margins of the implants are potential sites for infection and require maintenance to prevent infection. Maintenance 

can be performed with the cat in a restraint bag, and does not typically require sedation, This procedure usually takes less 
than 20 minutes and is performed at least once a week (or more frequently if needed). In consultation with RARC 
veterinarians, cleansers, ointments, and topical antimicrobials will be rotated to prevent selection of resistant microbes. 
Implant margins may be debrided, cleaned with hydrogen peroxide, betadine, chlorhexidine, Vetericyn, or other 
antimicrobial solutions as approved by RARC veterinarians, and rinsed with sterile water. Topical antibiotics may be 
applied as needed in consultation with a RARC veterinarian . The interior of the recording cylinder with a craniotomy will 
be cleaned and rinsed in a sterile fashion at least twice weekly. The cap will be removed and cleaned, the cylinder will be 
cleaned with 1-3% Betadine or other cleansing agents, rinsed with sterile saline, and the cap replaced. Antibiotic 
solutions may sometimes be infused into the recording cylinder to reduce the potential for infection, according to implant 
maintenance plans developed in conjunction with RARC veterinarians. When needed, and in consultation with the 
veterinary staff, culture and sensitivity testing of the inner recording cylinder or the implant margin will be performed to 
determine optimum therapeutic approaches. 

Cleaning of dura mater 
The combination of normal tissue re-growth and tissue stimulation caused by inserting the electrodes/guide-tubes 

through the dura will gradually cause the dura to harden. This ultimately prevents effective electrode insertion through the 
dura without causing damage to the fine tip of the microelectrode. As needed then, this hard granulation tissue will be 
removed under anesthesia (see Q27a for anesthesia details). The procedure typically involves using sterile technique 
and instruments to gently scrape-away the granulation tissue. The animal's head will be safely secured and stabilized 
during granulation tissue cleaning and removal. The procedure takes about an hour. Bacterial colonization of the tissue 
within existing recording cylinders is not uncommon in studies of this type, therefore several precautions will be taken to 
prevent local or systemic bacterial contamination during dural cleaning, including, pre-procedural administration of 
systemic IV antibiotics and aseptic cleansing of the cylinder and tissue before, during, and after cleaning, drilling or 
removal of tissue_If the dura is penetrated during the procedure, RARC veterinarians will be informed and an appropriate 
management plan will be initiated. Despite all precautions, there is a possibility that systemic infection may occur. RARC 
veterinarians will be informed of laboratory activity at all stages, particularly if infections are suspected . 

After the dura hardens or if the skull bone regrows to fill the craniotomy, cleaning/scraping of the dura may not be 
sufficient, and a repeat craniotomy may be required {as described in Q28a) to allow for continued neural recording. 

will be measured to determine the acoustic in ut tot e 
ears ..----------- ..._..,.T..,.h_e._-------------._ hat describe for each ear 

It allows us to reduce a when st1mu ating the 
ears i.e. the sub'ect will 

but it will respond as 

lement a in 
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Name 

Name 

Title 

Name 



During the experimental sessions of each cal will undergo multipl 	 Each session ..---.._____....._______.::;__ ___;__._______L.-------....... 

consists of an initial period without 

take about 1-2 minutes. The effect of e expect that 
animals will not be negatively affected by the ince the behavior and electrophysiological results from 
thel !show complete recovery within minutes. Furthermore, anatomical examination of the brains of cats that 
have undergon show no visible effect of the procedure. We will begin by allowing a day of recovery following a 

...._________ but this may be shortened as outcomes are assessed. Each session will take about 2-3 hours . 

Pharmaceutical-grade compounds will be used whenever possible. If non-pharmaceutical-grade compounds are used 
because of the unavailability of pharmaceutical-grade equivalents, compounds will be prepared, stored and used as 
described in the All -Campus Policy and SOP on the use of non-pharmaceutical grade materials 
(http://www. rare. wisc.edu/policy/2010-037 .html) 

b. 	 Do any animals undergo any type of restraint beyond normal housing methods? (examples of non-normal housing 
include metabolic crates and restraint chairs). Underline one: YES NO 
If YES, describe the method, length of restraint, and justification for such restraint. If the design of the study 
requires continuous restraint for longer than 12 hours without the opportunity for exercise, be sure the justification 
addresses need for such an extended period and include the maximum length of time the animals will be restrained. 
Include any plans for providing additional enrichment and any steps taken to avoid physical discomfort during the 
restraint. If you are unsure whether or not your proposed methods are considered restraint, contact your Attending 
Veterinarian. 

In some experiments, cats' heads are held in a fixed position by a clamp attached to the steel post that is a component 
of the I IFor all experiments within the acoustic sound chamber the cat is placed into a commercially-
produced nylon cat-restraint bag to minimize movements during training and recording. The cat can freely move its limbs 
in the bag but cannot ambulate. The I land head restraint is needed for those experiments in which the 
head must be maintained in a known position, as the position of the head relative to the acoustic stimulus is the primary 
variable in the acoustic cues for sound localization. A typical training or recording session will last from 1.5 to 3 hours, 
after which the cats are allowed time to run free in a controlled environment supplied with enrichment items. Cats are 
never restrained for over 4 hours. If the animal shows any discomfort at any time during the training or recording period, 
or if there are any clinical signs or behaviors that indicate undue stress, the experiment will be immediately terminated for 
the day. Cats that do not successfully adapt to the restraint practices will be removed from any experiments that require 
the restraint. 

c. 	 Are any animals subjected to fluid or food restriction or regulation? Underline one: YES NO 

If YES, discuss type and length of restriction, the expected consequences of restriction on the animals' health and 

well-being, and justification for such restrictions. 


Access to food is regulated/restricted for all the animals in their home cages for the period when they are being trained 
and tested. Cats are fed only in the laboratory during the behavioral training and testing. This food regulation provides 
positive means of rewarding learned behaviors This is necessary to motivate them to perform the required behaviors that 
allow attainment of scientific goals. As described above in Q#17a, the cats' weight and amount of food consumption 
during the training sessions are monitored daily to ensure that they are getting sufficient nutrition. Typically during daily 
training, the cats earn enough food rewards to satiate themselves. Training sessions last 1-4 hours for 5 or 6 days/week 
and the cats are allowed 75 gms/d_ay (range of 60-120/day depending upon the cat) or -175 cc/day (range of 140-280 
cc/day) of food during training or on non-training days such as over the weekend. If the body weight falls below 85% of 
the established normal 'working weight', controlled-access feeding is suspended until the weight is regained. Weight is 
recorded for each training and recording session. We consult regularly with the RARC veterinarians regarding the food 
regulation or restriction of each animal, and ensure that weight does not fall below the 'action weight' of 85% of working 
weight. It is not uncommon for there to be a hiatus in the training or testing of any given cat for weeks or even months. 
During any such hiatus, cats are provided free access to an appropriate amount of food based on normal healthy weight. 
On non-training days, cats will be provided measured amounts of food in their home cage. Animals not undergoing 
behavioral training, during recovery from a surgical procedure , or removed from study for medical reasons may be 
provided additional or ad lib nutrition. Supplemental food in the home cage is typically not provided if an animal does not 
receive some minimal amount of food during training, as this would positively reinforce the non-performance of necessary 
behavioral tasks and thus affect study outcomes. However, if an animal's performance results in an inadequate amount of 
food reward being provided for more than 2 consecutive days, veterinary consultation will be sought in these rare cases. 
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d. 	 Will any animals require nonstandard husbandry or housing exemption (e.g. exercise exemption, modified light 
cycle, extended cage cleaning periods, nonstandard cage type or size, etc.)? Underline one: YES NO 
If YES, indicate the type of nonstandard husbandry required and scientific justification for these practices. 

Instrumented animals are singly- housed in cages overnight when they are not under direct supervision to prevent 
implant damage from allogrooming because of the possibility of one cat licking or grooming another cat and dislodging an 
electrode or electrical connector. The animals are taken out of their home cages on a regular basis and allowed to roam 
freely and interact with laboratory and/or animal care personnel in a dedicated and sanitizable enriched environment 
within vivarium space. Cats usually receive hours of daily play and social time. 

18. 	 Will animals be subjected to more than momentary or slight pain or discomfort as a result of the experimental 
or other study-related procedures? Underline one: YE§ NO 
If YES describe the analgesics you will provide. Include drug names (generic preferred), dosages, route of 
administration, nursing care, mechanical devices, etc. 

All surgical procedures will be performed under gene,ral anesthesia. For procedures that may potentially be painful, 
opioids (e .g. buprenorphine) and/or Non-steroidal Anti-lnflammatories (NSAIDs) such as meloxicam or ketoprofen will be 
used. Buprenorphine is administered IM, Bucally, SC or IV at a dosage of 0.005-0.01 mg/kg, with initial dose provided 
during surgical procedures, then post-operative administration q6-12 hours for 3-5 days. Meloxicam regimen is 161 dose 
0.1-0.2 mg/kg SC, then 0.05 mg/kg PO q24h for 3-5 days post-operatively. Ketoprofen regimen is 1-2 mg/kg SQ once 
daily for no more than 3 days post-operatively. Topical analgesics (Udocaine ointment or cream) may be applied to the 
margins of some of the surgical sites. Administration of these or other appropriate analgesics and necessary regimens 
may be utilized at any time under direction of an RARC veterinarian. Clinical signs indicating analgesic treatment may be 
needed include (but are not limited to) inappetence, hunched or abnormal posture, inactivity, or abnormal vocalization. 

NOTE: If all experimental or other study-related procedures are terminal and therefore performed only on 
anesthetized animals, type an X between the brackets: [ ] 

19. 	 Describe how frequently animals will be monitored to ensure they are not experiencing pain or discomfort from your 
procedures or any unanticipated iffness or injury not necessarily directly related to your research. Describe 
the criteria or clinical signs (e.g. ruffed fur, hunched posture) that you will use to determine when euthanasia will be 
performed in these cases. 

Laboratory members interact with the cats typically 5 days/week, and the animals' health and well-being are closely 
monitored. LAR personnel monitor the animals 7 days/week. In order for the experiments to succeed, it is essential that 
the animals are comfortable. Concerted efforts are therefore directed toward assuring that animals are not stressed. If 
there are any compromises to animal well-being (even minor), this is quickly reflected in their behavioral activity. 
Changes caused by any untoward impact on well-being are therefore easily detected during the daily monitoring of 
animals as the study progresses. It is emphasized to lab personnel that the single most important parameter in the 
behavioral training is the well-being of the animal. 

Implant margins are routinely cleaned and disinfected at feast weekly, and typically more often, with sterile water or a 
veterinary-recommended cleaning/disinfecting agent. Topical antibiotic ointment is applied if needed, as recommended by 
RARC veterinarians. If the eye coils have detached from the scfera, coils will be reattached or removed (see Q#17a above 
for details). Potential ocular or conjunctiva! irritation or infection can occur in these types of studies, as is inflammation or 
local infection around implant margins. 

Veterinary consultation will be sought in the event that issues are noted, such as inflammation/infection of implant 
margins or tissue irritation from coils. 

Bacterial colonization of the tissue within existing recording cylinders can occur, and precautions will be taken to prevent 
local or systemic bacterial contamination, including administration of systemic antibiotics and aseptic cleansing of the 
cylinder and tissue before, during, and after dural cleaning. If the dura is ever unintentionally penetrated, RARC 
veterinarians will be informed and an appropriate management plan will be initiated. 

Despite all precautions, there is a possibility that systemic infection may occur. RARC veterinarians will be consulted at 
all stages if infections are suspected or noted. 

If weight-loss greater than 15% of the working-weight of each animal is noted (i.e. weight falls below the action weight), 
RARC veterinarians will be informed, and an appropriate management plan will be implemented; animals will be 
humanely euthanized if there is not an acceptable response to treatment, as determined by veterinarians. 
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In the event of a loss of th~ ~he animal will be immediately sedated or anesthetized (as described in 
027a), so that examination and treatment can take place. During examination and treatment, the integrity of the bone will 
be carefully evaluated in consultation with the RARC veterinarians. Treatment will be determined by RARC veterinarians, 
but typically consists of removal of any and suturing of the skin to cover any exposed bone. Over 
time, X-rays of the skull may be taken to help fully evaluate bone integrity. If the integrity of the bone table is determined 
to be stable and healthy, RARC veterinarians can approve replacement of thd !(performed as described in Q28a). 
If the integrity of the bone table has been compromised, then the cat will be humanely euthanized in a timely manner or 
transferred to a different study if medically and scientifically appropriate. 

Possible complications of include inadvertent blood vessel puncture. Since the penetrations 
are done through the dura, it is not possible to see the large vessels in order to avoid them. Signs of such damage include 
subdural hematomas, or other bleeding that would be visible through the dura, or neurologic abnormalities indicating 
lesions of the brain tissue. RARC veterinarians will be consulted for such situations, and veterinary orders will be 
followed, including possible humane euthanasia 

The I Ialso carries some degree of risk for infection, edema, or hemorrhaae A collaborator assisting 
with this protocol (including with initial surgeries) has over 20 years of experience with [ land will serve as an 
important consultant for any problems. RARC veterinarians will be consulted if there is any indication of problems with the 

I I 
If there is an unanticipated illness or injury, as evidenced by clinical signs such as inappetence, lethargy, sub-optimal 

body condition or abnormal vocalization, RARC veterinarians will be contacted. Appropriate treatment will be initiated, and 
the animal will be given time off from working in the laboratory until there is veterinary approval for the animal to return to 
active study. If any problem is unable to be resolved, the animal may be euthanized under guidance or direction of an 
RARC veterinarian, or transferred to a different study if medically and scientifically appropriate. 

Ultimately, the laboratory depends on the advice and consultation with RARC veterinarians to make decisions on 

whether animals that are in discomfort should be euthanized or not. The veterinarians have the full authority to initiate 

treatments, remove animals from study or humanely euthanize them as needed. These decisions are always made with 

the three R's of animal care (replacement, reduction and refinement) in mind. Over the last 20 years we have greatly 

reduced the number of animals used in our experiments, while maintaining animal health and well-being at the highest 

levels. 


20. 	 Describe the specific criteria for termination of animals If experiments could induce chronic disease, tumors or 
radiation sickness. These criteria should be described in terms of tumor size, specific animal characteristics or 
behaviors, weight loss changes, observed clinical signs, etc. 

The care and management of issues that may be associated with long-term implants or other study-related activity, and 
criteria for euthanasia, are described in 019. 

NOTE: If experiments are not expected to induce these conditions, please type an X between the brackets: 
[] Chronic disease, tumors or radiation sickness are not anticipated. 

21. 	 Describe the methods of euthanasia used, including drugs, dosage, and any sedation . Consult the 2007 Report of 
the American Veterinary Medical Association (AVMA) Guidelines on Euthanasia (www.avma.org/resources/ 
euthanasia.pdf) ar your school's Attending Veterinarian for appropriate euthanasia methods. Even If euthanasia of 
animals is not art of this ro ect, com lete this Question for cases of unantlci ated Illness or ln'u r , 
NOTE: In general, physical methods (cervical dislocation, decapitation} are recommended for use only after other acceptable 
means have been excluded, in sedated or unconscious animals when practical, when scientifically or clinically justified, and with 
Animal Care and Use Committee approval. Physical methods without pre-anesthesia require scientific justification and 
description of the training of personnel who will perform it. 

All cats are euthanized by an IV overdose (100-150 mg/kg bw) of sodium pentobarbital or a pentobarbital euthanizing 
solution (for example, Beuthanasia®). Death is confirmed by the cessation of respiration followed by cessation of the 
heartbeat. 

For animals in which brain recordings were performed, there is a scientific need to preserve the brain tissue in order to 
confirm the location of electrode placements. A terminal perfusion of 10% formalin is therefore performed at the time of 
euthanasia. The procedure for perfusion consists of initial anesthetic induction with ketamine hydrochloride (15-20 mg/kg) 
and acepromazine (.2 mg/kg) given intramuscularly. An overdose of sodium pentobarbital or other euthanizing solution is 
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Non-surgical procedures, lastfng 1 to 2 hours 

ABR, eye coll repair/removal 	 MRI, 
,__~,--,---~......,..,~..,....---'. 

For these minor, non-invasive procedures requiring only sedation or lighter anesthesia, cats will be sedated using one 
of the following regimens: 1) Dexmeditomidine (up to 0.5 mg/kg IM), 2) Dexmedetomidine IM and ketamine (0.01-0.02, 2
10 mg/kg IM respectively), 3) Acepromazine (0.2 mg/kg) and Ketamine (10-20 mg/kg), 4) ketamine 10-30 mg/kg, or 5) a 
combination of ketamine (2-10 mg/kg), dexmedetomidine (0.01-0.02 mg/kg), butorphanol (0.2 mg/kg)or buprenorphine 
(0 .01 mg/kg). Antisedan® (Atipamezole) (0.15 mg/kg IM or slow IV at 0.5 -1 times the volume of administered 
dexmedetomidine), may be administered as a reversal agent for dexmedetomidine during recovery. 

For some procedures that may require an additional dose of ketamine, one-half to the full initial dose may be 
administered to maintain adequate sedation or anesthesia, particularly for sedation procedures lasting longer than 30 
minutes. Repeat doses of 5 - 10 mg/kg ketamine can be repeated up to twice in a two hour period; veterinary approval will 
be sought before the administration of a higher dosage or more frequent ketamine dosing. 

For some procedures lasting less than 2 hours, animals may also be given atropine methyl nitrate (0.15 mg/kg) or 
atropine sulphate (0.04 mg/kg) to reduce respiratory secretions, if approved by an RARC veterinarian. 

Cats are anesthetized initially with either 1) ketamine (10-20 mg/kg) and acepromazine (.2 mg/kg) IM, or 2) a 
combination of ketamine 2-10 mg/kg, Dexmeditomine (0.01-0 .02 mg/kg)+/- buprenorphine (0.01 mg/kg) or butorphanol 
(0.2 mg/kg) IM if pentobarbital is not utilized. Anesthesia is typically maintained with sodium pentobarbital IV diluted 
(50:50) with sterile saline and given as needed to maintain an appropriate level of anesthesia (usually about 10-20 mg/kg 
initially and 3-5 mg/kg/hr in the steady state). Pentobarbital has in most instances been superseded by inhalation 
anesthetics, but the acoustic demands of the measurements needed to achieve scientific goals of the study may preclude 
using inhalants and associated noise-generating equipment. Cats may be intubated and provided oxygen when 
pentobarbital is utilized. Jn consultation with RARC veterinarians, isoflurane (0.5-3.0%) anesthesia may be provided as an 
alternate to pentobarbital. 

The acoustical noise created by some support and monitoring equipment may interfere with the acoustic measurements 
that are being studied, so a ventilator may be provided remotely if it can be ascertained that there is no noise interference 
from the equipment. Cats will be kept warm with appropriately-heated warming bags or other external heat sources 
positioned to safely provide supplemental heat. provided maintenance fluid support, monitored remotely via video, and 
with heart rate and 02 levels monitored continuously. Animals will be directly checked at least every 15 minutes. 

A venous catheter is inserted for administration of fluids for all anesthetic events that are greater than 1 hour in duration, 
or as directed by an RARC veterinarian. 

b. 	 Are any paralytic agents being used? Underline one: YES NO 
If YES, indicate agent, justification for use, and any special monitoring techniques used to assess animal condition 
while under paralysis. 

28. 	 Surgical Procedures 

a. 	 Describe the surgical procedure(s), including narrative description(s) for the following: reason for the surgery, 
incision site s , tissue isolation methods, wound closure, and an estimate of time re uired to com lete the sur er . 
NOTE: Aseptic procedures must be used for aff survival surgery. 

See flow chart in 17a for surgical procedures timeline and information regarding assignment of animals to individual 
studies. Note that no individual animal undergoes al l the potential procedures that are described in Q28a. 

All implanted items are sterilized: cephalic implant post and screws by autoclaving, and more delicate items (eye and 
ear coils, cryoloops, and microelectrodes) by gas sterilization . All survival surgeries are done aseptically. 
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--------

laboratory (Yin and Greenwood, 1992a; 1992b; Populin and Yin, 1998a, 1998b, 1999). Likewise the ....________, 
are placed by an incision that is enlarged by blunt dissection so that a small coil of 
Teflon-coated stainless steel wire can be placed underneath the skin. The ends of the wire are also passed 
subcutaneous! rostrally to the dorsal surface of the head where each wire is soldered to a connector embedded in the.,_________ -~~-utures are laced to close the Each of the connectors is embedded in the 

The use of a dard technique for neurophysiological studies of the 
...=:====...:..:.:.:.;this technique has significant advantages over the I ] in accuracy, stability and 

resistance to experimental artifact. 

The! !consisting of a stainless steel post, is I Ithat in turn is attached to 
the underlying bone by 10-15 small titanium screws. In order to place the post at a precrse angle on the head, the head is 
fixed in a stereotaxic instrument. An incision is made along the midline of the dorsal aspect of the head, and the overlying 
tissue and muscle attachments are carefully dissected free to expose an area of skull about 4 cm in diameter. To 
preserve the natural ear movements of the cat as much as possible, the muscle attachments will be disturbed as little as 
possible. The titanium screws are screwed or tapped into the bone, after which they are embedded in layers of I I 

...._......,...... Care is taken to ensure the screws do not pass through the full thickness of the bone and penetrate the cranial 
cavitv. The skin caudal to the implant is closed with 4-0 monofilament sutures. The entire surgery for implanting the ___( Itakes approximately 6 hours. 

If an animal has been previously trained or if training is not needed, then Surgery 1 may be combined with one of the 
other surgeries, such as the craniotomy and recording cylinder chamber implant of Surgery A. 

: Occasionally a loop of may become displaced. Under light 
......--.-.,...----,,......,,.-.....,..-----,-.....,..--'
anesthesia a single suture or surgical anchor may rpli ced to re-secure the coil to prevent removal and additional 
replacement surgery. To replace a non-functioning we will first remove if it is visible and 
causing irritation to the cat, or from the subcutaneous space of the is involved. Light 
anesthesia, e.g ketamine or ketamine/ace romazine as described in Q27a, may be used for removal and/or removal 
of the associated connectors from the he procedure for replacing the s 
essentially the same as that for implanting the xcept that the connectors for the previo11s coils m, y 
need to be removed from th~ Iby removing the surrounding _ _ 

-----~eplacements are done with the animal anesthetized as described.,._,_in_s_u_r-ge_r_y..,..1-. _______. 

I lepair/replacement: In the much more rare event of ne;~ina to reo:ir or repla~e tj er-1--------. 
this procedure is also performed as described above. In the event that th~ is gets loose and rs 
displaced or comes off, the skull will be examined in consultation with RAR veterrnarrans to eva uae the health and 
integrity of the bone. Replacement of a will only be performed after approval of an RARC veterinarian, 
and may involve closure of the implant site followed by an established minimum healing time prior to replacement. 

Surgery A: ..._______________________. 
This procedure comes several months later after the cat has been thorou hi trained, unless the cat has been 

previously trained. A ill be implanted on 
the skull under sterile conditions. In a non-invasive procedure, a discrete area of dental acrylic previously placed as part 
of the I }.viii be removed either under previous sedation or on the day of surgery. With the animal under 
anesthesra, the head will be fixed in a stereotaxic apparatus. A midline incision will be made over the cranium and the skin 
and underl in tissue will be gently retracted. A craniotomy of 1.27 cm diameter will be trephined in the bone over the 

1-------.-- --------------------------------. 

(depending upon the experimental .___~____ ___,.'---'~...,__,__ 
made used to hold the 

hrs surgical procedure takes about 

oals) 

ours. 

takin care not to touch the dura. 
, is anchored over the 

A specially
craniotomy with 

Surgery B: 
To study t e e ect o·---------------------------------

transected. Access to the nerves is accomplished by incisions along the caudal aspect of the pinnae that follow the course 
of the facial nerve. The relevant branches of the facial nerve that innervate the pinnae will be identified by electrical 
stimulation. The ear muscles are de-efferented by using a fine coagulator to transect the temporal and auriculoposterior 
branches of the facial nerve that innervate the pinna muscles. The incision is closed by monofilament sutures in the skin. 
In some cats pinnae will be denervated after behavioral training but before physiological recordings in order to study the 
behavioral effects of de-efferentation. Pinnae denervation will take place in other animals after recording from a sample of 
cells in order to study the physiological effects of de-efferentation. This procedure takes about 2-3 hours. 
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Surgery C: Implantation of..,.,_...,.,.......,....,.,.._,_....,..._,..... 

After animals are full anesthetized, the dorsal surface of the head is shaved and stabilized in a stereotaxic frame using 

...._-------,-------------------JThe eyes are then covered with an opthalmic 
ointment to protect the corneas and keep them moist. A midline incision is made in the scalp, and a portion of the skull 

........_-:""'"----:=:"""'":------:.,....-....---:--.---...-----...,....---,......,,,..-~ 


(approximate! o 10 mm diameter is removed by a trephine in order to obtain access to the brain . Following incision of 
the dura mate re ermanentl im lanted in contact with the surface of the cerebral cortex. The 

that are secured to the skull with surgical screws and dental 
acrylic. Subsequently, the dural margins are resuture with a sorbable sutures and the skull piece replaced. Lidocaine 
(20 mg/ml) is injected subcutaneously at the edges of the incision (total dose not to exceed 500 mg), the incision closed 
with monofilament suture, and the cat is removed from the stereotaxic frame and allowed to recover under close 
supervision. The procedure to implan akes approximately 6 hours. 

Terminal perfusion 
For animals in which electrophysiologic recordings have performed, location of electrode placement needs to be 

confirmed though histopathologic analysis. In these instances, a terminal perfusion of 10% formalin is performed at the 
time of humane euthanasia. The procedure for perfusion consists of initial induction with ketamine hydrochloride and 
acepromazine given intramuscularly. A lethal dose of sodium pentobarbital or other euthanizing solution is then 
administered IV (see 021 ). Before the heart stops beating, but while the cat is under a deep plane of surgical anesthesia, 
the chest wall is opened and a cannula is inserted into the left ventricle of the heart to allow warmed saline (about 500 ml, 
or until the blood runs clear), followed by warmed 10% formalin (about 1000 ml), to perfuse the cardiovascular system. 

b. 	 Describe which of the following procedures will be used to maintain a sterile field during surgery (place an X 
between the brackets of all that apply): 

[ X] sterile instruments: specify method: [ ] bead sterilizer [ X] autoclave IX )gas sterilizer (ethylene oxide): 
[ X] sterile gown/garb [X ) sterile gloves [ X] sterile drapes [ X] face mask/eye protection 
[ X) surgeon scrub [X ] other (please describe):(cetylcide II): 

Sterile surgeries are performed in room 610 MSC of the LAR Animal Care facility. All instruments are sterilized in an 
autoclave, by gas sterilization using ethylene oxide gas, or by submersion in an antiseptic solution of Cetylcide II as per 
manufacturer's recommendation. Typically at least three people are involved in every surgery: two wear sterile gloves 
and gowns and the third maintains watch on the animal's condition and takes notes. All personnel wear a face mask and 
cap. The surgical site is aseptically prepped following removal of hair by 3 consecutive sets of betadine and alcohol 
scrubs. 

29. 	 Will the animals be allowed to recover from surgery? (Underline one) YES NO 
If YES, describe the post-anesthetic and post-surgical monitoring and care procedures, including: 

• all drugs and dosages 
• how body temperature will be maintained during recovery 
•the plan for suture or staple removal 
• who will perform the monitoring, frequency/duration of monitoring 
• the parameters that will be evaluated 
• method of maintaining written records of these examinations 
• measures desi ned to alleviate ost-o erative discomfort 

NOTE: Documentation of the post-operative monitoring of post-surgical animals is required! 

During the surgical procedure, heart rate, respiration rate, and body temperature are continuously monitored , and 
values recorded approximately every 15 minutes, from the time of induction until the animal has recovered from 
anesthesia and is returned to its cage. 

Immediately after the surgery is completed, the anesthetic inhalant is turned off and medical-grade 0 2 is provided 
through the endotracheal tube. The animal is kept on an external heat source and is monitored continuously by the 
anesthetist until extubated, then every 15 minutes until sternal and returned to its home cage. A cage-side heat lamp may 
be put in place during the overnight postsurgical period. Prior to surgery, cats are premedicated with buprenorphine 
(0.005-0.01 mg/kg) for sedation and analgesia. This will be repeated at 6 - 12 hours for any of the major procedures. 
Dosing at 6, 8, or 12 hours IM, SC or bucally will continue for 1-3 days or longer depending on procedure, animal 
response and direction from the RARC veterinary staff. To provide multi-modal pharmacologic analgesia, a nonsteroidal 
anti-inflammatory will be given, either ketoprofen (1-2 mg/kg SQ once daily for no more than 3 days) or, meloxicam (1 51 

dose 0.1-0.2 mg/kg SC then oral 0.05 mg/kg PO q24h for 3-5 days) post-surgery or as recommended by an RARC 
veterinarian. Animals will be monitored at least once daily by the lab staff for a minimum of 3 days post-operatively. 
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Observations such as inappetence, hunched posture, failure to groom, or any other indications of pain or distress will be 
reported to the veterinary staff. The veterinary staff will be informed before surgeries are performed so that postoperative 
assessment of analgesia can be monitored and modified as recommended. All skin sutures or clips will be removed no 
later than 14 days post-operatively. Copies of the anesthesia and monitoring and a description of the surgical procedure 
will be placed in the animal's medical record. 

Cefazolin (20 mg/kg, IM, IV or SQ), or other antibiotic as prescribed by an RARC veterinarian, is administered at the 
time of surgery and continued two or three times per day until the cat will take oral medications. At that point Orbax (5-7 
mg/kg) or Cephalexin (20 mg/kg BID) will be dosed orally once daily for 1 week. If it appears that the cat will require more 
than one week of antibiotic, we will consult the veterinarians 

30. 	 Will any animal(s) be allowed to recover from more than one major operative procedure? 
Underline one: YES NO 

NOTE: A major operative procedure is defined as any surgical intervention that penetrates and exposes a body 
cavity or any procedure that produces permanen t impairment of physical or physiological functions. 

a. 	 If YES, provide scientific justification for performing these procedures and list the species and number of animals: 

Multiple survival surgeries are indicated for the protocol for the following reasons: First, the duration of the final 
electrophysiological recordings are limited by the hardening of the dura that occurs once the skull is exposed, which 
makes the dura too difficult to penetrate with a microelectrode. Since cats must be trained for many months before 
recordings can begin, it is necessary to complete the training before performing a craniotomy. In order to train the 
animals, we must first place the so a surgical procedure is needed. If both procedures 
were done at once the dura would be too hard before completion of the training. Thus, one surgery consists of implanting 
th and a second surgery is needed for a craniotomy and to implant 
th Second, may break or become nonfunctional, which requires that they 
be removed and re-implanted . These cats will then undergo additional surgeries to replace the coils. Third, there may be 
some instances when a re eat craniotomy is needed due to regrowth of bone over the initial craniotomy. Fourth, in some 
of th xperiments the behavioral effects of ill be studied, which requires the 
initial surgery o imp an t e so that the animal can be trained. Only 
after training is complete, w 1c may require up o severa mon s o 1me, can in a second 
surgical procedure. We endeavor to keep each of the surgical procedures as short as possible. Not all cats will be 
subjects in all experiments. As the flowchart in Q17a shows, typically all animals will undergo at least two major 
surgeries: surgery 1 and either surgery A, 8, or C. If an repair is needed, additional procedures will be required. 
By using the cats for several experiments we are able to minimize the use of animals. We plan to use 3-5 cats/year. 

As some of these animals may be on study for years, in order to promote the health and well-being of the animals, some 
animals assigned to this protocol may be spayed neutered by RARC veterinarians. All analgesia, anesthesia, and post
operative monitoring for this procedure will be done by the RARC veterinary staff. This surgical procedure will not be 
performed by the lab staff and is unrelated to the experimental use of these animals. 

b. 	 What is minimum length of time between the operative procedures? 

Typically the minimum time between the initial surgery 1 to implant the I Iand the next surgery (to 
implant thef Ietc.) is at least 3 months because the cat has to be trained during that 
period. The only reason for a shorter time between surgeries is if there is an r mijoment faj!ure such as the need to 
replac~ I In the case of any replacement or repair of the _ IRARC veterinarians will 
be consulted to ensure that animal's condition is suitable for repair or replaceme~t of the implant. 

Failure and/or breakage of the most common reason that multiple surgeries need to be 
performed. To estimate the fa1 ure ra e o he number of cats and time between surgeries, data from all of our 
past experiments was averaged. The fai ure rate o the varied tremendously from 8 days to >2800 days so the 
mean number is not that meaningful. From 1998 to 2010 the median time between surgeries was 157 da~This does 
not accurately estimate the failure rate o since it does not include cats that were euthanized with noL_Jproblem or 
those used in other components of the study. Nonetheless it does provide a rough estimate of the expected time between 

replacement surgeries. If in any given cat this rate of~lacement becomes excessive, RARC veterinarians will 
be consulted to assess the situation and determine if furtherc..J replacement surgeries are possible. The minimum time 
between surgeries is 3 weeks. 
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Questions for Projects Using Wild-Caught Animals 
(It is the responsibility of the Pl to obtain all necessary state and federal permits for work with wild animals.) 

31. 	 Do you capture wild animals or do experimental manipulations (or procedures) on animals in the wild? Underline 
one: YES NO, Observation only 

32. 	 If you capture wild animals, describe how they will be trapped, what types of traps will be used, and how often traps 
will be checked. 

33. 	 Quarantine and Release Information 

a. 	 Describe quarantine procedures and precautions to prevent exposure of humans and other animals to zoonotic 
diseases. 

j NOTE: If animals will not be housed, please state this. 

b. 	 If animals will be released back to the wild, explain how the released animals will not present a disease exposure to 
wild populations and explain why this release will not expose the animal to greater risk of predation as a direct result 
of rocedures erformed or materials administered. 
NOTE: If animals will not be released back into the wild, please state this. 

34. 	 If wild animals will be anesthetized and released to the wild, describe anesthetic doses, method of administering 
and procedures for assuring that animals are sufficiently recovered from anesthetic to be released. Consider that 
pre species ma have to be monitored until full recovered to avoid predation. 
NOTE: If animals will not be anesthetized, please state this. 

Questions for Projects Using Nonhuman Primates 

35. Nonhuman Primate Enrichment 

a. If nonhuman primates used in your study must be housed individually due to scientific consideration, provide that 
scientific rational. 

b. Provide scientific rationale for any restrictions to environmental enrichment. Include the specific restriction(s) such 
as: puzzle feeders, cage perch, wooden chew sticks, food treats (bananas, carrots, oranges, other fruit or 
vegetables), etc. 
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	Structure Bookmarks
	Exhibit 17 
	17) July 21, 2013 letterfrom UW 10 providing information on the implementation of the recommendations. a) Eye & ear coil maintenance standard operating procedure (SOP) b) Non-surgical procedures: No anesthesia SOP c) Sanitization of cat socialization and behavioral training room SOP d) Animal transportation SOP e) Animal equipment cleaning SOP f) Explant maintenance SOP g) Non-surgical procedures: Anesthesia required SOP h) Copy of amended protocol dated 8/26/13 submitted subsequently 
	Telephone # Telephone # 
	Name Name Title 
	Name Name Name Name Name 
	Room # 
	1. .
	1. .
	1. .
	All personnel handling these specified animals must be adequately trained in methods ofaseptic technique. 

	2. .
	2. .
	PPE including clean gloves are worn and applies to each section ofthis SOP. Wash hands prior to and after donning or doffing gloves. 

	3. .
	3. .
	A face mask must be worn. 

	4. .
	4. .
	Put the animal in a restraint bag. 


	V. .Directions: 
	V. .Directions: 
	A. .Determine course ofaction: 
	1. .
	1. .
	1. .
	Ifthe coil is pulled out at the wound edge, carefully examine the eye and tissues ofthe eye, cheek and ear, to see ifthere is any trauma or tension on the tissues. 

	2. .
	2. .
	Determine exactly which coil is involved by referring to coil placement documentation in the surgical record and by measuring the coil resistance with the ohm meter. 

	3. .
	3. .
	Ifthe coil measures in an acceptable range, consult Dr Yin about whether the coil placement can be repaired. This may involve partially reshaping the coil and resecuring it to the eye ball or pinna (see item B), or using dental cement to bury exposed coil. 

	4. .
	4. .
	Ifthe coil is no longer functioning but there is no tension or trauma on tissues and no exposed wires, simply document the coil failure on the "cat connector Map" located in the Yin Lab, and in the cat's lab notebook. 

	5. .
	5. .
	Ifthe coil cannot be repaired and is causing trauma to tissues, remove it as described in item B. 

	6. .
	6. .
	Ifit is not causing trauma to tissues, but is exposed at the wound edge, cut exposed wire away with scissors. 

	7. .
	7. .
	Document any coil removal and wire cutting in the medical record, the "cat connector map" and the "Cat surgery info log" located on D drive ofthe catscan computer. 


	B. .Procedure for repairing or removing broken or exposed eye/ear coil under local anesthesia: 
	1. .
	1. .
	1. .
	Only Tom Yin or persons trained and authorized by him will repair or remove broken eye/ear coils. 

	2. .
	2. .
	Notify vet staff by e-mail or telephone that a procedure to repair or remove broken or exposed eye/ear coil will need to be performed. 

	3. .
	3. .
	Ifpossible, delay procedure until the animal has fasted 12 hours. Put the fast sign on the door and write on the white board on 6th floor a day before the procedure. Ifcoil removal cannot be delayed (i.e. there is the potential ofdamage to the eye or surrounding tissue) consult vet staffimmediately. 

	4. .
	4. .
	Sterile instruments are maintained at all time in cetylcide G in a cold sterilization dish in the lab. Soak needed sterile instruments in sterile water once they are retrieved from the cetylcide g solution. Document 
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	Name 
	Room # 
	for injecting the cat. Wipe the top ofthe bottle with 
	alcohol. Withdraw the calculated dose carefully making 
	sure there is no air in the syringe. A second person will be 
	needed to properly restrain the cat. Once the cat is 
	restrained, the individual giving the injection will grasp a 
	hind leg and pull it straight a bit. Palpate the muscle where 
	the injection will be made to ensure it is not close to a bony 
	area. Insert the needle, draw back on the plunger to verify 
	that a vacuum is created and to ensure a vein or artery has 
	not been struck. Ifblood is visible, withdraw the needle 
	and syringe, place them in the sharps container and start 
	over. Ifno blood is visible and the vacuum is created, 
	proceed and inject the medication into the muscle, making 
	sure the cat gets the entire dose. 
	C. .Eye ointment 
	1. .Use exam gloves and sterile cotton swabs to apply eye ointment. Never touch the tip ofthe tube to anything, especially not the animal. Squeeze the eye ointment on to the swab without the swab touching the tube. Ensure the animal is properly restrained so the eye is not injured during the application ofthe eye ointment. The eye ointment is applied without touching the swab to the eye. 
	D. .Oral medications 
	1. .
	1. .
	1. .
	Cephalexin and Cephazolin are kept in the refrigerator. Both will need to be mixed per manufacturers directions before administration. Use sterile water to mix the medications and follow directions carefully. Label the bottle with the concentration, date ofexpiration and initials ofthe person mixing the medication. 

	2. .
	2. .
	Medication is administered either with a small syringe orally, or mixed in a small amount of soft food. Make sure the cat receives the entire dose by insuring the syringe is empty, or insuring that the cat has eaten all the food and medication. 


	E. .Documentation 
	1. .
	1. .
	1. .
	Be sure to document the subject's correct name and number into the corresponding medical record. Be sure to document all appropriate activity with the animal into the medical record. Never pre-date, post-date or intentionally falsify records. 

	2. .
	2. .
	Use Black Ink. 

	3. .
	3. .
	Always document the time and date ofthe entries. Initial or sign your entries. 

	4. .
	4. .
	Document drug dosages in ml as well as total mgs. (Different drugs can have different concentrations. The total amount ofmgs is what is important.) 
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	Name 

	UNIVERSITY OF WISCONSIN-MADISON .SCHOOL OF MEDICINE AND PUBLIC HEAL TH .LABORATORY ANIMAL RESOURCES .
	UNIVERSITY OF WISCONSIN-MADISON .SCHOOL OF MEDICINE AND PUBLIC HEAL TH .LABORATORY ANIMAL RESOURCES .
	STANDARD OPERA TING PROCEDURE 
	NUMBER: 403a EFFECTIVE DATE: August lih, 2013 TITLE: Sanitization of Cat Socialization and Behavioral Training Room 
	PURPOSE: 
	PURPOSE: 
	PURPOSE: 
	To outline procedures for the minimum sanitation and maintenance of cat socialization/behavioral training rooms 

	SCOPE: 
	SCOPE: 
	All rooms designated as cat socialization/behavioral training rooms 

	RESPONSIBILITY: 
	RESPONSIBILITY: 
	Animal research technicians (ARTs) and supervisors working in designated areas 

	SAFETY: 
	SAFETY: 
	PPE as required by room door signage 

	TRAINING REQUIREMENTS: 
	TRAINING REQUIREMENTS: 
	Self-study ofthis SOP and supporting documents 


	NOTE: This room is used by laboratory staff to provide dedicated, sanitizable space for cat socialization and behavioral training. Laboratory staff will notify LAR staff on days when room is utilized. 
	1. Sanitize equipment as follows: 
	Item 
	Item 
	Item 
	Frequency of Sanitization 
	Method of Sanitization 

	Floors 
	Floors 
	Daily (on days when used) 
	Mopping/spraying with approved disinfectant 

	Stainless steel racks/carts 
	Stainless steel racks/carts 
	Daily (on days when used) I Every 2 weeks 
	Wipe with approved disinfectant I cage wash 

	Mop heads/buckets 
	Mop heads/buckets 
	After each use/weekly 
	Dump and rinse after each use; cage wash weekly 

	Walls 
	Walls 
	Weekly 
	Mopping/spraying with approved disinfectant 

	Resting mats 
	Resting mats 
	Weekly 
	Washing machine 

	Sinks/tabletops/countertops 
	Sinks/tabletops/countertops 
	Weekly 
	Wipe with approved disinfectant 

	Feeders/water bowls/litter boxes (if present) 
	Feeders/water bowls/litter boxes (if present) 
	Weekly 
	Cage wash 
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	Room # 
	Name 
	Room # Name 
	Room # 
	Wax removal tool .Scissors (one for each cat) .Forceps (Three for each cat requiring recording cylinder cleaning) .
	III. .Documents/ Attachments: Yin Lab Daily Animal Log 
	IV. .Safety: 
	1. .
	1. .
	1. .
	All personnel handling these specified animals must be adequately trained in methods of aseptic technique. 

	2. .
	2. .
	PPE including clean gloves are worn with all cleaning and applies to each section of this SOP. Wash hands prior to and after donning or doffing gloves. 

	3. .
	3. .
	A face mask must be worn at all times when cleaning recording chambers to minimize infection and protect personnel. 

	4. .
	4. .
	Put the animal in a restraint bag and, ifneeded, secure the head post. 


	V. .Directions: 
	V. .Directions: 
	A. .Documentation 
	1. .Document appropriate cleaning procedures completed on the Yin Lab Daily Animal Log. 

	B. .Recording Chamber Maintenance 
	B. .Recording Chamber Maintenance 
	1. .
	1. .
	1. .
	Clean recording chamber every day recordings are performed or at least 2x/week. 

	2. .
	2. .
	Remove old wax ifpresent with a clean wax removal tool. Wipe the outside ofthe cap and the chamber with alcohol swab or 2% betadine solution. Allow a minimum contact time of 2-3 minutes before wiping the surface clean using a new dry gauze sponge. 

	3. .
	3. .
	Loosen the side screws ofthe chamber cap with a sanitized (using alcohol swab) Allen wrench and remove the chamber cap. 

	4. .
	4. .
	Once removed, scrub the inside of the cap thoroughly with hydrogen peroxide or 2% betadine to remove any organic matter. Then soak the cap in 2% betadine solution for 10-15 minutes. Use a clean beaker that has been rinsed thoroughly with sterile saline. 

	5. .
	5. .
	Prior to cleaning the inside of the chamber, note the condition of the inside ofthe cylinder. Document any observations in lab notebook or log. Contact a veterinarian immediately ifthere are any concerns or if there is uncontrollable hemorrhage. 

	6. .
	6. .
	Remove glass pipette from cetylcide G and flush with sterile saline. Without touching the tip to ANY surface, attach the glass pipet to vacuum line, place base ofthe pipette onto weighted pipette holder and tum on central vacuum at valve. 

	7. .
	7. .
	Swab the injection port ofthe dilute betadine bag with alcohol. Pre-fill 25-mL syringe(s) with the dilute 2% betadine solution using a largegauge sterile needle. Clean outside of cylinder top to bottom with 
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	sterile q-tips soaked in hydrogen peroxide, then inside walls of 
	cylinder bottom to top with new sterile q-tips soaked in hydrogen 
	peroxide. 
	8. .
	8. .
	8. .
	Flush the cylinder with hydrogen peroxide. Let soak for 1 to 2 minutes and remove fluid with pipette vacuum. Flush and fill the cylinder with the dilute betadine solution 2%, soak for approximately 1 to 2 minutes, and remove fluid with pipette vacuum. Continue the flushing process until the syringe is empty and the cylinder is clean. Ifnecessary, repeat process with additional 25mL dilute betadine. 

	9. .
	9. .
	Swab the injection port of the sterile saline bag with alcohol. Pre-fill 25-mL syringe(s) with sterile saline solution using a large-gauge sterile needle. Flush and fill the recording chamber with sterile saline and remove fluid with pipette vacuum. Continue the flushing process until the syringe is empty and the cylinder is clean. 

	10. 
	10. 
	Ifthere is granulation tissue at the base of the cylinder, use a sterile cotton-tip swab inside the chamber during the cleaning process to help remove debris. Do not apply too much pressure to the dura with the cotton-tip swab. Once a swab is used in the cylinder, do not use it again. 

	11. 
	11. 
	Chambers may or may not be packed with gauze between cleaning depending on how much fluid collects in the chamber between cleaning. Open gauze pack, then using sterile forceps and packaging (being careful not to touch gauze with fingers), fold the gauze in half twice to make it roughly the size of the chamber opening. This will avoid it touching anything exterior when putting it into the cylinder. Place sterile gauze in the chamber and leave it in until the next cleaning. 

	12. 
	12. 
	Rinse the cap (that has been soaking in betadine [#4]) with sterile saline or wipe with alcohol and dry it with sterile gauze. Place the cap back onto the chamber. Tighten the screws finger-tight; use caution not to over tighten. 

	13. 
	13. 
	Dispose of glass pipette in a sharps container. 

	14. 
	14. 
	Be sure to replace all cylinder caps prior to proceeding with cleaning of the skin-explant interface 

	15. 
	15. 
	Seal the gap with wax (kept clean in a closed sterile container) by using iron cautery, if necessary. 

	16. 
	16. 
	16. 
	Additional Chamber Cleaning Notes: 

	a. .
	a. .
	a. .
	Do not touch the skin-explant interface with hands during cylinder cleaning. Never use betadine scrub, alcohol, agents containing alcohol, or agents containing chlorhexidine (e.g. nolvasan) inside the cylinders. 

	b. .
	b. .
	Cetylcide G solution is prepared (per manufacturers directions) new every 30 days. The instrument dish filled with cetylcide G, used to hold sterile instruments is cleaned every 30 days. All instruments are soaked in cetylcide G for at least 24 hours and rinsed in sterile saline prior to use. 

	c. .
	c. .
	Once a sterile forceps touches anything that is not sterile (example, inside of the recording cylinder) it must be cleaned and sterilized before using it again. Ifthe tip of the pipette is contaminated by any surface (hand, skin, counter surface) a new sterile (rinsed) pipette must be used. 

	d. .
	d. .
	Syringes labeled with animal identification, solution used, and date may be stored in a clean, dry drawer and used for one week. 
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	C. .Skin-explant Interface Maintenance 
	C. .Skin-explant Interface Maintenance 
	1. .General: 
	a. .
	a. .
	a. .
	Clean gauze and instruments are used to clean skin-explant margins. 

	b. .
	b. .
	Never use betadine scrub, alcohol, hydrogen peroxide, or Dakin's solution to clean the skin explant interface. 

	c. .
	c. .
	Never scrub the skin explant interface with a brush or gauze pad during cleaning as this predisposes the skin to development of infection. 

	d. .
	d. .
	As needed, use a small scissors to remove hair around the skin explant interface. Trim hair as close to the skin as possible leaving a 1-cm margin around the explant. Use caution when trimming hair around eye or ear coil wires that may be present along skin-explant interface. 


	2. .Prior to beginning the cleaning procedure, note the appearance of the skin explant interface and document it in lab notebook or log. 
	a. .
	a. .
	a. .
	Palpate around the margin to assess for any accumulation of discharge under the skin. 

	b. .
	b. .
	Notify the veterinarian if there are any concerns about the appearance ofthe skin explant interface prior to proceeding with cleaning. 


	3. Remove any solid dry crusts gently with a clean cotton-tip swab. 
	a. .
	a. .
	a. .
	Use sterile saline or Vetericyn or betadine over any areas with significant scabbing and allow it to sit for five minutes to soften the scab and help kill bacteria. 

	b. .
	b. .
	Ifusing betadine, rinse with sterile saline. 

	c. .
	c. .
	Use another clean gauze pad to gently remove loose scabs. 

	d. .
	d. .
	For new implants, only large scabs need to be removed as removing all scabbed skin may delay healing process. 


	4. .
	4. .
	4. .
	Gently dry extra discharge/fluid on the skin-explant interface with clean gauze. 

	5. .
	5. .
	Ifbetadine was not used, spray skin-explant interface with Vetericyn, avoiding exposure of the eyes and ears, and lightly pat dry any excess solution with gauze. 

	6. .
	6. .
	When necessary or under the direction of a veterinarian, apply a topical ointment such as Nolvasan ointment, triple antibiotic ointment, 
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	Name 
	Room # 
	Name 
	Room # 
	Name 
	Name Name Name Name Name 
	Room # Telephone # Telephone # 
	Room # Telephone # Name Telephone # Name Telephone # Name Telephone # Telephone # Telephone #Telephone # Telephone # Telephone # Name Telephone # Name Room # 
	Room # Room # Room # Room # Class A dealer 
	unpublished 
	Telephone # Name Telephone # Name Telephone # Name Telephone # Telephone # 
	Name Name 
	Electronic databases searched 
	Electronic databases searched 
	Electronic databases searched 
	Years covered by search 
	Date (MM/DD/YY) of most recent search performed 
	Frequency with which searches are performed (e.g. monthly) 
	Keywords used for this search (e.g. "procedure + species + refinement-+ alternative") 

	Pub-Med 
	Pub-Med 
	1990-2013 
	6/19/13 
	Semi-Annually 
	Oculomotor, head restraint, ear muscle denervation, sound localization behavior, cat, feline, eye (or scleral search) coil, alternative, refinement, head post, cranial implant; food regulation; craniotomy; ear coils, thoracotomy, intracardiac perfusion; cortical cooling 


	Please provide a short narrative below of findings from your search. If an alternative or refined .method was found, but cannot be used in your research, explain why this is the case. .
	Narrative 2: Literature search for alternatives to procedures that could cause more than momentary pain or distress did not reveal any scientifically acceptable alternatives to the procedures that are described in this protocol. For example, surgery is required to implant scleral search coils, and the coils may need to be replaced because of breakage after many months of use. Another method that could potentially be considered relies on visual reflective techniques, but this method is not adaptable to situa
	For further guidance on conducting searches visit: .httr.llawic.nal. usda.qov/nal rlisplav!in&~x.php?info center=3&tax level= 1 &tax sub/ec/:::184 .. fibrarv. wise. edulanimalafternatives .
	http:l!researchquides

	16b. Occupational Health and Safety Considerations 
	Radiation or biohazard material usage in animals: In the table below, mark YES or NO for each category as it 
	applies to this protocol. If YES, indicate the specific materials in the right-hand column and show the status 
	(approved or pending) of Biological Safety (OBS-2) and/or Radiation Safety (99A) protocols. 
	·
	·-
	Used in project?
	Category 
	Category 
	If YES, list specific materials used 

	(Yes/No) Recombinant DNA 
	No Genetically altered 
	No
	No
	materials Infectious agents: 

	No .Bacteria .
	No .Virus .
	No .Prion .
	No .Other .
	No Carcinoqen or mutaqen 
	No Toxic aQent 
	No Human-derived 
	No
	No
	No
	materials Teratoqens 

	No 

	Other 
	Formalin Radioactive material 
	No Status of OBS-2 needed for this project (Underline below OR check here): lll Not applicable to this project. 
	Figure

	PENDING APPROVED Provide OBS-2 number if approved: 
	Status of 99-A needed for this project (Underline below OR check here): [ ~ ) Not applicable to this project. . PENDING APPROVED Provide 99-A number if approved: 
	. c. .Special Precautions for Personnel: If you are using any agent that could be hazardous to humans or animals, please provide any special precautions that should be followed by your lab personnel, animal caretakers, veterinarians, maintenance and/or sanitation personnel, or anyone else entering the areas where experiments are conducted or animals are housed. Include any special practices required for handling of any animal or experimental waste, animal carcasses, and cages and caging materials. Consider 
	Lab coats or dedicated uniforms are needed to enter the cat holding rooms. All personnel will wear a mask and exam .gloves when working with cats with cranial implants to prevent possible inadvertent nosocomial infection of implant .margins. .
	The only hazardous material that we use in the lab is 10% formalin on the rare occasions when an animal is perfused .under anesthesia as a terminal procedure for tissue collection. Perfusions are done under a fume hood with gloves, eye .protection and lab coats. .
	You must address Question 17 separately for each species. 
	17. .Description of Proposed Experimental Design/Studies 
	a. .In this section describe the animals' roles in your experiments-that is, the treatments and procedures the animals will receive outside of normal husbandry, from the first experimental manipulation to the final outcome. This response should provide the Animal Care and Use Committee with a clear understanding of what specifically happens sequentially to each animal or group of animals, and over what time period the procedures occur, including but not limited to: 
	definitions of all materials given to animals, including dosage range, routes, and frequency of administration; .blood draw methods, sites, and % volume .breeding procedures/methods, if this protocol is to cover an animal colony or herd; .the expected sequence, frequency, and duration of procedures; .brief description of any devices/implants animals will receive, surgical and nonsurgical; .the timing of any surgery within the experiment (do not repeat the surgical description you will provide in .Question 2
	Accllmatlon: 
	Accllmatlon: 
	Since the procedures depend critically on the cats behaving in specific ways, cats are first acclimated to the laboratory setting by bringing them to the laboratory from the housing area and feeding them there so they learn that food will be provided in the laboratory setting. Initially cats are simply given a bowl of food, but gradually they are fed when they are inside a commercially-available cat-restraint bag so they become accustomed to eating while resting in the bag. Food reward is an effective, powe

	Instrumentation: 
	Instrumentation: 
	After the cats are sufficiently acclimated to handling and restraint, they will be assigned to one of several different experimental procedures. To minimize the number of surgeries that an animal undergoes, multiple surgical procedures 
	After the cats are sufficiently acclimated to handling and restraint, they will be assigned to one of several different experimental procedures. To minimize the number of surgeries that an animal undergoes, multiple surgical procedures 
	are combined when possible. However, multiple sequential surgeries are typically necessary because we need to allow for behavioral training between different surgeries and experimental procedures. The training regimen usually takes many months and the recording phase also extends over many months. If a cat has been previously trained or does not need to be trained, then the cephalic implant and scleral and pinnal search coils (Surgery1 -see chart below) may be combined with one of the other surgeries in one

	e use the 8 

	Flowchart of experlmental procedures 
	Flowchart of experlmental procedures 
	Note that no individual cat is assigned to all the procedures listed in th is protocol, but will be assigned to a specific subset of ex eriments as indicated in the flowchart. In general, cats that are assigned to Surgery A and electrophysiological recording will not be used fo Surgery Band Surgery C. Cats assigned to CJand Sugery B a~llnot be used for Surgery A and electrophysiological recordings. Also note that several procedures, e.g. ABR andl._J do not involve any surgery but do require that the animal
	L--------------------' 
	Surgery A: implant Recording cylinder Electrophysiological recordings during behavioral training Acclimating cat to the lab Surgery 1: to place cephalic implant and scleral search/pinna coils ABR to measure auditory brainstem response (not all an imals) Behavioral training (typically several months) / ~ ~ measurc=Js Surgery B: Surgery C: implant of the cat's pinna denervate pinna I 1probes l l l I Behavioral testing of I Behavioral testing of I I Behavioral testing of I I 
	Surgery 1: Cephalic Implant, scleral search coils and pinna coils; procedures required prior to initiation of behavioral testing 
	The sterile surgery needed to place the cephalic implant, scleral search coils and pinna coils will allow monitoring and localization of eye and ear position during the behavioral training and testing. The Sciera! search coil is needed to accurately monitor the position of the eves Sjnce j e are interested in the ability of the cat to natural behavior of the cat t~ _ as a way of measuring their ability t 



	L--------' 
	L--------' 
	coil for measuring eye movements is standard for neurophysiological studies of the oculomotor system. It has significant advantages over the electrooculogram in accuracy, stability and resistance to ex erimental artifact. In experiments described in this protocol, I t re utilized t in response to sound stimuli as a measure of wfiere the cat percelv s the sound Anesthesia and surgical details and drugs administered are described in Q#27a and Q28a and b. Typically are im !anted bilaterally. 
	~are also to allow monitoring of . A coil placed in
	!Will be used to to monitor ead position. As indicated above, if the cat has been previously trained or if training is not needed, then Surgery 1 may be combined with one of the other surgeries, such as the craniotomy and recording cylinder chamber implant of Surgery A. 
	< 

	ABR: to measure the auditory brainstem response (ABR) in order to determine hearing sensitivity. 
	For some of our experiments it is important to quantify the hearing sensitivity of the animal, as it is crucial for us to know that the animals can hear. Animals are sedated as described in Q27a, under ABR. The ABR is a standard procedure commonly used in human infants shortly after birth. It provides a relatively non-invasive measure of the sensitivity of an ear to sounds by recording and averaging the small electrical potentials generated by the auditory system to many hundreds of repetitions of a click s
	Behavioral training Following recovery from the initial surgery (Surgery1) the cats are trained on a behavioral task for a period of several weeks to months. The c · 'n the work for a food reward in the laboratory. The cats will be trained 
	under computer control t~=-::~;::-=-:-:;::-::-:;:~==================::::;:r.:::r-l,
	Initial! the acoustic stimulus will be coupled with I IThe .Upon completion of a successful trial the cat will be rven a food reward, a sma I .=m:-::u~::T"::a~o"::J-:":~""'o"".,...,,Each day the cat will be expected to mak .
	a=o::":nr.oc::::o::::me,...,,.rmo=-:!.soft paste.to a sound stimulus, but the number of successful trials varies considerably dep"'."n-:;n-=--p-:-~e""".l"'l1'l"'c"T.lti".""o'?"'Tt'e
	1--i

	e'""'di'='gu".'.'.'onth:-:1 '.:"'.uy:-:t .~degree of training of the animal, and our goals in any given experiment. .
	Cats' weight and food consumption during the training sessions are monitored and recorded daily during weekdays. If the cat's weight falls below the action weight (determined as described under "Acclimation" above), RARC veterinarians will be consulted and food regulation/restriction will be modified or suspended until the weight surpasses the action weight; cats may be removed from all study activity during this time period if needed. In the last 14 years, there have not been any cases in which the action 
	MRI Procedure .....---------.. For purposes of recordin~ Isome cats may have an MRI prior to surgery to determine if the 
	....____,....,.--.-' is accessible to recording instrumentation, or if it is covered by Cats will be transported to the WIMR facility for the MRI scan by animal care staff of Laboratory Animal Resources. The entire MRI procedure takes about 30 minutes. Animals are sedated as described in Q27a under MRI. If the MRI indicates that the 
	Is covered by the that animal will be used for another experiment. If the 
	I 

	......____. s accessible to recording, the cat may undergo Surgery A at a later date. ......____. 
	Electrophyslologlc recordings After the cat has learned the specific behavioral task well, a craniotomy will be performed and an associated recording cvlinder will he nlace~ to allow electrophysiological recordings from neurons in the brain that are involved ir1 I 
	________,! The recording cylinder is used to hold the microelectrode drive during daily recording sessions after the cat has recovered from the surgery. Anesthetic and surgical details are described in 027 and Q28a. The electrophysiological recording is done by inserting sterile guide tubes to puncture the dura, followed by placement of fine 
	tipped microelectrodes into the brain through the lumens of the guide tubes. Since the dura has sensory receptors but the brain does not, puncturing the dura will cause a momentary pin prick sensation similar to getting an injection with a hypodermic needle, but passing the guide tube or electrode through the brain will cause no pain sensation_ Awake human patients undergoing similar procedures report only a momentary pain sensation with no lasting effect. The guide tubes puncture the dura and protect the f
	I 

	Maintenance of implants 
	Maintenance of implants 
	The margins of the implants are potential sites for infection and require maintenance to prevent infection. Maintenance can be performed with the cat in a restraint bag, and does not typically require sedation, This procedure usually takes less than 20 minutes and is performed at least once a week (or more frequently if needed). In consultation with RARC veterinarians, cleansers, ointments, and topical antimicrobials will be rotated to prevent selection of resistant microbes. Implant margins may be debrided

	Cleaning of dura mater 
	Cleaning of dura mater 
	The combination of normal tissue re-growth and tissue stimulation caused by inserting the electrodes/guide-tubes through the dura will gradually cause the dura to harden. This ultimately prevents effective electrode insertion through the dura without causing damage to the fine tip of the microelectrode. As needed then, this hard granulation tissue will be removed under anesthesia (see Q27a for anesthesia details). The procedure typically involves using sterile technique and instruments to gently scrape-away
	After the dura hardens or if the skull bone regrows to fill the craniotomy, cleaning/scraping of the dura may not be sufficient, and a repeat craniotomy may be required {as described in Q28a) to allow for continued neural recording. 
	Figure
	will be measured to determine the acoustic in ut tot e 
	ears ..-----------..._..,.T..,.h_e._-------------._hat describe for each ear 
	It allows us to reduce a when st1mu ating the ears i.e. the sub'ect will but it will respond as lement a in 10 
	Name Name Title Name 
	During the experimental sessions of each cal will undergo multipl .Each session 
	..---.._____....._______.::;__ ___;__._______L.-------....... .
	consists of an initial period without 
	Figure
	Figure
	take about 1-2 minutes. The effect of e expect that animals will not be negatively affected by the ince the behavior and electrophysiological results from thel !show complete recovery within minutes. Furthermore, anatomical examination of the brains of cats that have undergon show no visible effect of the procedure. We will begin by allowing a day of recovery following a 
	but this may be shortened as outcomes are assessed. Each session will take about 2-3 hours . 
	...._________ 

	Pharmaceutical-grade compounds will be used whenever possible. If non-pharmaceutical-grade compounds are used because of the unavailability of pharmaceutical-grade equivalents, compounds will be prepared, stored and used as described in the All -Campus Policy and SOP on the use of non-pharmaceutical grade materials (.rare. wisc.edu/policy/2010-037 .html) 
	http://www

	b. .Do any animals undergo any type of restraint beyond normal housing methods? (examples of non-normal housing include metabolic crates and restraint chairs). Underline one: YES NO If YES, describe the method, length of restraint, and justification for such restraint. If the design of the study requires continuous restraint for longer than 12 hours without the opportunity for exercise, be sure the justification addresses need for such an extended period and include the maximum length of time the animals wi
	In some experiments, cats' heads are held in a fixed position by a clamp attached to the steel post that is a component of the I IFor all experiments within the acoustic sound chamber the cat is placed into a commercially-produced nylon cat-restraint bag to minimize movements during training and recording. The cat can freely move its limbs in the bag but cannot ambulate. The I land head restraint is needed for those experiments in which the head must be maintained in a known position, as the position of the
	c. .Are any animals subjected to fluid or food restriction or regulation? Underline one: YES NO .If YES, discuss type and length of restriction, the expected consequences of restriction on the animals' health and .well-being, and justification for such restrictions. .
	Access to food is regulated/restricted for all the animals in their home cages for the period when they are being trained and tested. Cats are fed only in the laboratory during the behavioral training and testing. This food regulation provides positive means of rewarding learned behaviors This is necessary to motivate them to perform the required behaviors that allow attainment of scientific goals. As described above in Q#17a, the cats' weight and amount of food consumption during the training sessions are 
	d. .Will any animals require nonstandard husbandry or housing exemption (e.g. exercise exemption, modified light cycle, extended cage cleaning periods, nonstandard cage type or size, etc.)? Underline one: YES NO If YES, indicate the type of nonstandard husbandry required and scientific justification for these practices. 
	Instrumented animals are singly-housed in cages overnight when they are not under direct supervision to prevent implant damage from allogrooming because of the possibility of one cat licking or grooming another cat and dislodging an electrode or electrical connector. The animals are taken out of their home cages on a regular basis and allowed to roam freely and interact with laboratory and/or animal care personnel in a dedicated and sanitizable enriched environment within vivarium space. Cats usually receiv
	18. .Will animals be subjected to more than momentary or slight pain or discomfort as a result of the experimental or other study-related procedures? Underline one: YE§ NO If YES describe the analgesics you will provide. Include drug names (generic preferred), dosages, route of administration, nursing care, mechanical devices, etc. 
	All surgical procedures will be performed under gene,ral anesthesia. For procedures that may potentially be painful, opioids (e .g. buprenorphine) and/or Non-steroidal Anti-lnflammatories (NSAIDs) such as meloxicam or ketoprofen will be used. Buprenorphine is administered IM, Bucally, SC or IV at a dosage of mg/kg, with initial dose provided during surgical procedures, then post-operative administration q6-12 hours for 3-5 days. Meloxicam regimen is 1dose 0.1-0.2 mg/kg SC, then 0.05 mg/kg PO q24h for 3-5 da
	0.005-0.01 
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	NOTE: If all experimental or other study-related procedures are terminal and therefore performed only on anesthetized animals, type an X between the brackets: [ ] 
	19. .Describe how frequently animals will be monitored to ensure they are not experiencing pain or discomfort from your procedures or any unanticipated iffness or injury not necessarily directly related to your research. Describe the criteria or clinical signs (e.g. ruffed fur, hunched posture) that you will use to determine when euthanasia will be performed in these cases. 
	Laboratory members interact with the cats typically 5 days/week, and the animals' health and well-being are closely monitored. LAR personnel monitor the animals 7 days/week. In order for the experiments to succeed, it is essential that the animals are comfortable. Concerted efforts are therefore directed toward assuring that animals are not stressed. If there are any compromises to animal well-being (even minor), this is quickly reflected in their behavioral activity. Changes caused by any untoward impact o
	Implant margins are routinely cleaned and disinfected at feast weekly, and typically more often, with sterile water or a veterinary-recommended cleaning/disinfecting agent. Topical antibiotic ointment is applied if needed, as recommended by RARC veterinarians. If the eye coils have detached from the scfera, coils will be reattached or removed (see Q#17a above for details). Potential ocular or conjunctiva! irritation or infection can occur in these types of studies, as is inflammation or local infection arou
	Veterinary consultation will be sought in the event that issues are noted, such as inflammation/infection of implant margins or tissue irritation from coils. 
	Bacterial colonization of the tissue within existing recording cylinders can occur, and precautions will be taken to prevent local or systemic bacterial contamination, including administration of systemic antibiotics and aseptic cleansing of the cylinder and tissue before, during, and after dural cleaning. If the dura is ever unintentionally penetrated, RARC veterinarians will be informed and an appropriate management plan will be initiated. 
	Despite all precautions, there is a possibility that systemic infection may occur. RARC veterinarians will be consulted at all stages if infections are suspected or noted. 
	If weight-loss greater than 15% of the working-weight of each animal is noted (i.e. weight falls below the action weight), RARC veterinarians will be informed, and an appropriate management plan will be implemented; animals will be humanely euthanized if there is not an acceptable response to treatment, as determined by veterinarians. 
	In the event of a loss of th~ ~he animal will be immediately sedated or anesthetized (as described in 027a), so that examination and treatment can take place. During examination and treatment, the integrity of the bone will be carefully evaluated in consultation with the RARC veterinarians. Treatment will be determined by RARC veterinarians, but typically consists of removal of any and suturing of the skin to cover any exposed bone. Over time, X-rays of the skull may be taken to help fully evaluate bone int
	Possible complications of include inadvertent blood vessel puncture. Since the penetrations are done through the dura, it is not possible to see the large vessels in order to avoid them. Signs of such damage include subdural hematomas, or other bleeding that would be visible through the dura, or neurologic abnormalities indicating lesions of the brain tissue. RARC veterinarians will be consulted for such situations, and veterinary orders will be followed, including possible humane euthanasia 
	The I Ialso carries some degree of risk for infection, edema, or hemorrhaae A collaborator assisting with this protocol (including with initial surgeries) has over 20 years of experience with[ land will serve as an important consultant for any problems. RARC veterinarians will be consulted if there is any indication of problems with the 
	I I 
	If there is an unanticipated illness or injury, as evidenced by clinical signs such as inappetence, lethargy, sub-optimal body condition or abnormal vocalization, RARC veterinarians will be contacted. Appropriate treatment will be initiated, and the animal will be given time off from working in the laboratory until there is veterinary approval for the animal to return to active study. If any problem is unable to be resolved, the animal may be euthanized under guidance or direction of an RARC veterinarian, o
	Ultimately, the laboratory depends on the advice and consultation with RARC veterinarians to make decisions on .whether animals that are in discomfort should be euthanized or not. The veterinarians have the full authority to initiate .treatments, remove animals from study or humanely euthanize them as needed. These decisions are always made with .the three R's of animal care (replacement, reduction and refinement) in mind. Over the last 20 years we have greatly .reduced the number of animals used in our exp
	20. .Describe the specific criteria for termination of animals If experiments could induce chronic disease, tumors or radiation sickness. These criteria should be described in terms of tumor size, specific animal characteristics or behaviors, weight loss changes, observed clinical signs, etc. 
	The care and management of issues that may be associated with long-term implants or other study-related activity, and criteria for euthanasia, are described in 019. 
	NOTE: If experiments are not expected to induce these conditions, please type an X between the brackets: [] Chronic disease, tumors or radiation sickness are not anticipated. 
	21. .Describe the methods of euthanasia used, including drugs, dosage, and any sedation. Consult the 2007 Report of the American Veterinary Medical Association (AVMA) Guidelines on Euthanasia (/ euthanasia.pdf) ar your school's Attending Veterinarian for appropriate euthanasia methods. Even If euthanasia of 
	www.avma.org/resources

	animals is not art of this ro ect, com lete this Question for cases of unantlci ated Illness or ln'ur , NOTE: In general, physical methods (cervical dislocation, decapitation} are recommended for use only after other acceptable means have been excluded, in sedated or unconscious animals when practical, when scientifically or clinically justified, and with Animal Care and Use Committee approval. Physical methods without pre-anesthesia require scientific justification and description of the training ofpersonn
	All cats are euthanized by an IV overdose (100-150 mg/kg bw) of sodium pentobarbital or a pentobarbital euthanizing solution (for example, Beuthanasia®). Death is confirmed by the cessation of respiration followed by cessation of the heartbeat. 
	For animals in which brain recordings were performed, there is a scientific need to preserve the brain tissue in order to confirm the location of electrode placements. A terminal perfusion of 10% formalin is therefore performed at the time of euthanasia. The procedure for perfusion consists of initial anesthetic induction with ketamine hydrochloride (15-20 mg/kg) and acepromazine (.2 mg/kg) given intramuscularly. An overdose of sodium pentobarbital or other euthanizing solution is 
	Telephone # Telephone # 
	Name Telephone # Name Telephone # Name Name Name Telephone # Room # Room # Room # Name 
	Non-surgical procedures, lastfng 1 to 2 hours 

	ABR, eye coll repair/removal .MRI, 
	ABR, eye coll repair/removal .MRI, 
	,__~,--,---~......,..,~..,....---'. 
	For these minor, non-invasive procedures requiring only sedation or lighter anesthesia, cats will be sedated using one of the following regimens: 1) Dexmeditomidine (up to 10 mg/kg IM respectively), 3) Acepromazine (0.2 mg/kg) and Ketamine (10-20 mg/kg), 4) ketamine 10-30 mg/kg, or 5) a combination of mg/kg), butorphanol (0.2 mg/kg)or buprenorphine 
	0.5 mg/kg IM), 2) Dexmedetomidine IM and ketamine (0.01-0.02, 2
	ketamine (2-10 mg/kg), dexmedetomidine (0.01-0.02 

	(0.01 mg/kg). Antisedan® (Atipamezole) (0.15 mg/kg IM or slow IV at 0.5 -1 times the volume of administered dexmedetomidine), may be administered as a reversal agent for dexmedetomidine during recovery. 
	For some procedures that may require an additional dose of ketamine, one-half to the full initial dose may be administered to maintain adequate sedation or anesthesia, particularly for sedation procedures lasting longer than 30 minutes. Repeat doses of 5 -10 mg/kg ketamine can be repeated up to twice in a two hour period; veterinary approval will be sought before the administration of a higher dosage or more frequent ketamine dosing. 
	For some procedures lasting less than 2 hours, animals may also be given atropine methyl nitrate (0.15 mg/kg) or atropine sulphate (0.04 mg/kg) to reduce respiratory secretions, if approved by an RARC veterinarian. 
	Cats are anesthetized initially with either 1) ketamine (10-20 mg/kg) and acepromazine (.2 mg/kg) IM, or 2) a combination of mg/kg)+/-buprenorphine (0.01 mg/kg) or butorphanol 
	ketamine 2-10 mg/kg, Dexmeditomine (0.01-0.02 

	(0.2 mg/kg) IM if pentobarbital is not utilized. Anesthesia is typically maintained with sodium pentobarbital IV diluted 
	(50:50) with sterile saline and given as needed to maintain an appropriate level of anesthesia (usually about 10-20 mg/kg initially and 3-5 mg/kg/hr in the steady state). Pentobarbital has in most instances been superseded by inhalation anesthetics, but the acoustic demands of the measurements needed to achieve scientific goals of the study may preclude using inhalants and associated noise-generating equipment. Cats may be intubated and provided oxygen when pentobarbital is utilized. Jn consultation with RA
	The acoustical noise created by some support and monitoring equipment may interfere with the acoustic measurements that are being studied, so a ventilator may be provided remotely if it can be ascertained that there is no noise interference from the equipment. Cats will be kept warm with appropriately-heated warming bags or other external heat sources positioned to safely provide supplemental heat. provided maintenance fluid support, monitored remotely via video, and with heart rate and 02 levels monitored 
	A venous catheter is inserted for administration of fluids for all anesthetic events that are greater than 1 hour in duration, or as directed by an RARC veterinarian. 
	b. .Are any paralytic agents being used? Underline one: YES NO If YES, indicate agent, justification for use, and any special monitoring techniques used to assess animal condition while under paralysis. 
	28. .Surgical Procedures 
	a. .Describe the surgical procedure(s), including narrative description(s) for the following: reason for the surgery, incision site s , tissue isolation methods, wound closure, and an estimate of time re uired to com lete the sur er . 
	NOTE: Aseptic procedures must be used for aff survival surgery. 
	See flow chart in 17a for surgical procedures timeline and information regarding assignment of animals to individual studies. Note that no individual animal undergoes all the potential procedures that are described in Q28a. All implanted items are sterilized: cephalic implant post and screws by autoclaving, and more delicate items (eye and ear coils, cryoloops, and microelectrodes) by gas sterilization. All survival surgeries are done aseptically. 
	Figure
	laboratory (Yin and Greenwood, 1992a; 1992b; Populin and Yin, 1998a, 1998b, 1999). Likewise the ....________, are placed by an incision that is enlarged by blunt dissection so that a small coil of Teflon-coated stainless steel wire can be placed underneath the skin. The ends of the wire are also passed subcutaneous! rostrally to the dorsal surface of the head where each wire is soldered to a connector embedded in the
	.,_________ 
	-~~
	-

	utures are laced to close the Each of the connectors is embedded in the The use of a dard technique for neurophysiological studies of the 
	...=:====...:..:.:.:.;this technique has significant advantages over the I 
	...=:====...:..:.:.:.;this technique has significant advantages over the I 
	...=:====...:..:.:.:.;this technique has significant advantages over the I 
	] in accuracy, stabi
	lity and 

	resistance to experimental artifact. 
	resistance to experimental artifact. 

	The! 
	The! 
	!consisting of a stainless steel post, is I 
	Ithat in tu
	rn is attached to 


	the underlying bone by 10-15 small titanium screws. In order to place the post at a precrse angle on the head, the head is 
	fixed in a stereotaxic instrument. An incision is made along the midline of the dorsal aspect of the head, and the overlying 
	tissue and muscle attachments are carefully dissected free to expose an area of skull about 4 cm in diameter. To 
	preserve the natural ear movements of the cat as much as possible, the muscle attachments will be disturbed as little as 
	possible. The titanium screws are screwed or tapped into the bone, after which they are embedded in layers of I I 
	...._......,...... Care is taken to ensure the screws do not pass through the full thickness of the bone and penetrate the cranial cavitv. The skin caudal to the implant is closed with 4-0 monofilament sutures. The entire surgery for implanting the ___takes approximately 6 hours. 
	( I

	If an animal has been previously trained or if training is not needed, then Surgery 1 may be combined with one of the other surgeries, such as the craniotomy and recording cylinder chamber implant of Surgery A. 
	: Occasionally a loop of may become displaced. Under light 
	......--.-.,...----,,......,,.-.....,..-----,-.....,..--'
	anesthesia a single suture or surgical anchor may rpliced to recoil to prevent removal and additional 
	-secure the 

	replacement surgery. To replace a non-functioning we will first remove if it is visible and 
	causing irritation to the cat, or from the subcutaneous space of the is involved. Light 
	anesthesia, e.g ketamine or ketamine/ace romazine as described in Q27a, may be used for removal and/or removal 
	of the associated connectors from the he procedure for replacing the s 
	essentially the same as that for implanting the xcept that the connectors for the previo11s coils m, y 
	need to be removed from th~ Iby removing the surrounding _ _ 
	-----~eplacements are done with the animal anesthetized as described.,._,_in_s_u_r-ge_r_y..,..1-. _______. 
	lepair/replacement: In the much more rare event of ne;~ina to reo:ir or repla~e tj er-1--------. this procedure is also performed as described above. In the event that th~ is gets loose and rs displaced or comes off, the skull will be examined in consultation with RAR veterrnarrans to eva uae the health and integrity of the bone. Replacement of a will only be performed after approval of an RARC veterinarian, and may involve closure of the implant site followed by an established minimum healing time prior to
	I 


	Surgery A: ..._______________________. 
	Surgery A: ..._______________________. 
	This procedure comes several months later after the cat has been thorou hi trained, unless the cat has been previously trained. A ill be implanted on the skull under sterile conditions. In a non-invasive procedure, a discrete area of dental acrylic previously placed as part of the I }.viii be removed either under previous sedation or on the day of surgery. With the animal under anesthesra, the head will be fixed in a stereotaxic apparatus. A midline incision will be made over the cranium and the skin and un


	1-------.----------------------------------. 
	1-------.----------------------------------. 
	(depending upon the experimental .___~____ ___,.'---'~...,__,__ made used to hold the hrs surgical procedure takes about 
	(depending upon the experimental .___~____ ___,.'---'~...,__,__ made used to hold the hrs surgical procedure takes about 
	(depending upon the experimental .___~____ ___,.'---'~...,__,__ made used to hold the hrs surgical procedure takes about 
	oals) ours. 
	takin 
	care not to touch the dura. , is anchored over the 
	A speciallycraniotomy with 

	Surgery B: 
	Surgery B: 


	To study t e e ect o·---------------------------------transected. Access to the nerves is accomplished by incisions along the caudal aspect of the pinnae that follow the course of the facial nerve. The relevant branches of the facial nerve that innervate the pinnae will be identified by electrical stimulation. The ear muscles are de-efferented by using a fine coagulator to transect the temporal and auriculoposterior branches of the facial nerve that innervate the pinna muscles. The incision is closed by mo
	Surgery C: Implantation of..,.,_...,.,.......,....,.,.._,_....,..._,..... .
	After animals are full anesthetized, the dorsal surface of the head is shaved and stabilized in a stereotaxic frame using 
	...._-------,-------------------JThe eyes are then covered with an opthalmic ointment to protect the corneas and keep them moist. A midline incision is made in the scalp, and a portion of the skull 
	_-:""'"----:=:"""'":------:.,....-....---:--.---...-----...,....---,......,,,..-~ .
	........

	(approximate! 
	(approximate! 
	(approximate! 
	o 10 mm diameter 
	is removed by a trephine in order to obtain access to the brain. Following incision of 

	the dura mate 
	the dura mate 
	re 
	ermanentl 
	im 
	lanted in contact with the surface of the cerebral cortex. The 

	TR
	that are secured to the skull with surgical screws and dental 


	acrylic. Subsequently, the dural margins are resuture with a sorbable sutures and the skull piece replaced. Lidocaine 
	(20 mg/ml) is injected subcutaneously at the edges of the incision (total dose not to exceed 500 mg), the incision closed 
	with monofilament suture, and the cat is removed from the stereotaxic frame and allowed to recover under close 
	supervision. The procedure to implan akes approximately 6 hours. 
	Terminal perfusion 
	Terminal perfusion 
	For animals in which electrophysiologic recordings have performed, location of electrode placement needs to be confirmed though histopathologic analysis. In these instances, a terminal perfusion of 10% formalin is performed at the time of humane euthanasia. The procedure for perfusion consists of initial induction with ketamine hydrochloride and acepromazine given intramuscularly. A lethal dose of sodium pentobarbital or other euthanizing solution is then administered IV (see 021 ). Before the heart stops b
	b. .Describe which of the following procedures will be used to maintain a sterile field during surgery (place an X between the brackets of all that apply): 
	[ 
	[ 
	[ 
	X] sterile instruments: specify method: [ ] bead sterilizer [ X] autoclave IX )gas sterilizer (ethylene oxide): 

	[ 
	[ 
	X] sterile gown/garb [X ) sterile gloves [ X] sterile drapes [ X] face mask/eye protection [ X) surgeon scrub [X ] other (please describe):(cetylcide II): 


	Sterile surgeries are performed in room 610 MSC of the LAR Animal Care facility. All instruments are sterilized in an autoclave, by gas sterilization using ethylene oxide gas, or by submersion in an antiseptic solution of Cetylcide II as per manufacturer's recommendation. Typically at least three people are involved in every surgery: two wear sterile gloves and gowns and the third maintains watch on the animal's condition and takes notes. All personnel wear a face mask and cap. The surgical site is aseptica
	29. .Will the animals be allowed to recover from surgery? (Underline one) YES NO If YES, describe the post-anesthetic and post-surgical monitoring and care procedures, including: 
	• 
	• 
	• 
	all drugs and dosages 

	• 
	• 
	how body temperature will be maintained during recovery 

	•
	•
	the plan for suture or staple removal 

	• 
	• 
	who will perform the monitoring, frequency/duration of monitoring 

	• 
	• 
	the parameters that will be evaluated 

	• 
	• 
	method of maintaining written records of these examinations 

	• 
	• 
	measures desi ned to alleviate ost-o erative discomfort 


	NOTE: Documentation of the post-operative monitoring of post-surgical animals is required! 
	During the surgical procedure, heart rate, respiration rate, and body temperature are continuously monitored, and values recorded approximately every 15 minutes, from the time of induction until the animal has recovered from anesthesia and is returned to its cage. 
	Immediately after the surgery is completed, the anesthetic inhalant is turned off and medical-grade 02 is provided through the endotracheal tube. The animal is kept on an external heat source and is monitored continuously by the anesthetist until extubated, then every 15 minutes until sternal and returned to its home cage. A cage-side heat lamp may be put in place during the overnight postsurgical period. Prior to surgery, cats are premedicated with buprenorphine (mg/kg) for sedation and analgesia. This wil
	0.005-0.01 
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	Observations such as inappetence, hunched posture, failure to groom, or any other indications of pain or distress will be reported to the veterinary staff. The veterinary staff will be informed before surgeries are performed so that postoperative assessment of analgesia can be monitored and modified as recommended. All skin sutures or clips will be removed no later than 14 days post-operatively. Copies of the anesthesia and monitoring and a description of the surgical procedure will be placed in the animal'
	Cefazolin (20 mg/kg, IM, IV or SQ), or other antibiotic as prescribed by an RARC veterinarian, is administered at the time of surgery and continued two or three times per day until the cat will take oral medications. At that point Orbax (5-7 mg/kg) or Cephalexin (20 mg/kg BID) will be dosed orally once daily for 1 week. If it appears that the cat will require more than one week of antibiotic, we will consult the veterinarians 
	30. .Will any animal(s) be allowed to recover from more than one major operative procedure? Underline one: YES NO 
	NOTE: A major operative procedure is defined as any surgical intervention that penetrates and exposes a body cavity or any procedure that produces permanen t impairment of physical or physiological functions. 
	a. .If YES, provide scientific justification for performing these procedures and list the species and number of animals: 
	Multiple survival surgeries are indicated for the protocol for the following reasons: First, the duration of the final electrophysiological recordings are limited by the hardening of the dura that occurs once the skull is exposed, which makes the dura too difficult to penetrate with a microelectrode. Since cats must be trained for many months before recordings can begin, it is necessary to complete the training before performing a craniotomy. In order to train the animals, we must first place the so a surgi
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	surgical procedure. We endeavor to keep each of the surgical procedures as short as possible. Not all cats will be subjects in all experiments. As the flowchart in Q17a shows, typically all animals will undergo at least two major surgeries: surgery 1 and either surgery A, 8, or C. If an repair is needed, additional procedures will be required. By using the cats for several experiments we are able to minimize the use of animals. We plan to use 3-5 cats/year. 
	As some of these animals may be on study for years, in order to promote the health and well-being of the animals, some animals assigned to this protocol may be spayed neutered by RARC veterinarians. All analgesia, anesthesia, and postoperative monitoring for this procedure will be done by the RARC veterinary staff. This surgical procedure will not be performed by the lab staff and is unrelated to the experimental use of these animals. 
	b. .What is minimum length of time between the operative procedures? 
	Typically the minimum time between the initial surgery 1 to implant the I Iand the next surgery (to implant thef Ietc.) is at least 3 months because the cat has to be trained during that period. The only reason for a shorter time between surgeries is if there is an r mijoment faj!ure such as the need to replac~ I In the case of any replacement or repair of the _ IRARC veterinarians will be consulted to ensure that animal's condition is suitable for repair or replaceme~t of the implant. 
	Failure and/or breakage of the most common reason that multiple surgeries need to be performed. To estimate the fa1 ure ra e o he number of cats and time between surgeries, data from all of our past experiments was averaged. The fai ure rate o the varied tremendously from 8 days to >2800 days so the mean number is not that meaningful. From 1998 to 2010 the median time between surgeries was 157 da~This does not accurately estimate the failure rate o since it does not include cats that were euthanized with no
	replacement surgeries. If in any given cat this rate of~lacement becomes excessive, RARC veterinarians will be consulted to assess the situation and determine if furtherc..J replacement surgeries are possible. The minimum time between surgeries is 3 weeks. 
	Questions for Projects Using Wild-Caught Animals 
	(It is the responsibility of the Pl to obtain all necessary state and federal permits for work with wild animals.) 
	31. .
	31. .
	31. .
	Do you capture wild animals or do experimental manipulations (or procedures) on animals in the wild? Underline one: YES NO, Observation only 

	32. .
	32. .
	If you capture wild animals, describe how they will be trapped, what types of traps will be used, and how often traps will be checked. 

	33. .
	33. .
	Quarantine and Release Information 


	a. .Describe quarantine procedures and precautions to prevent exposure of humans and other animals to zoonotic diseases. 
	j NOTE: If animals will not be housed, please state this. 
	b. .If animals will be released back to the wild, explain how the released animals will not present a disease exposure to wild populations and explain why this release will not expose the animal to greater risk of predation as a direct result of rocedures erformed or materials administered. 
	NOTE: Ifanimals will not be released back into the wild, please state this. 
	34. .If wild animals will be anesthetized and released to the wild, describe anesthetic doses, method of administering and procedures for assuring that animals are sufficiently recovered from anesthetic to be released. Consider that pre species ma have to be monitored until full recovered to avoid predation. 
	NOTE: If animals will not be anesthetized, please state this. 
	Questions for Projects Using Nonhuman Primates 
	Questions for Projects Using Nonhuman Primates 
	Questions for Projects Using Nonhuman Primates 

	35. 
	35. 
	Nonhuman Primate Enrichment 

	a. 
	a. 
	If nonhuman primates used in your study must be housed individually due to scientific consideration, provide that scientific rational. 

	b. 
	b. 
	Provide scientific rationale for any restrictions to environmental enrichment. Include the specific restriction(s) such as: puzzle feeders, cage perch, wooden chew sticks, food treats (bananas, carrots, oranges, other fruit or vegetables), etc. 









