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General Information 

Species: 8 Rhesus Monkey (Pain Category D) 

Personnel Certifications Due: 

• MHQ (val d until 2/26/2020) 

Notes: 

• General Certifcation Test: Offered through cm program (http://www.citiprogram.org). Please ensure your affiliaton is listed as UCLA 
and complete the Animal Research Basic Course. 
• Medical History Questionnaire (MHQ): Offered by the Occupat onal Health Facil ty (http://mhq.healthsciences.ucla.edu/). 
• Species Specific Training: Please visit the OLAM webs te: https://portal.dlam2.ucla.edu/EducationTraining/Pages/default.aspx. 
For more questions regarding certifications/training, please visit: 
http://ora.research.ucla.edu/ rsawa/ arc/ pages/ certification info.aspx. 

Codicil(s): 

• The Committee understands that will not be used for activities involving the use of non-human primates until this room has 
been inspected and approved by the AKl. as a Kesearch Area. Similarly, IBC approval for the use of this area must be obtained pr or to use 

• The Committee understands that paraformaldehyde and atropine will not be used in these experiments until EH&S approval for the use of 
these agents has been granted. 

Amendment Summary 

Updated Sections 
Amendment Summary_ 
Pain L terature Search 
Phys cal Restraint 
PI Assurance 

Please provide the appropriate information regarding changes to this protocol. Then update the respective sections. If this amendment is requesting a change 
in personnel, please indicate the individuals you are adding or removing by listing their names in the textbox for question #3 below. 

1. Check the following if you will be making any of the following changes: 

In addition to checking these boxes, you must update the respective sections of this protocol. 

D Protocol title I 
D Funding or f unding agency I 
D P r inc i pa l i n ve sti gator I 
D Co-inve stiga to r I 
D Personnel I 
D Location I 

2. Check the following if you will be making any Significant changes: 
In addition to checking these boxes, you must update the respective sections of this protocol. 

ID Ani ma l spe c ies and/ or stra in I 
ID Numbe r of a n ima ls I 
ID Pa in catego r y I 
ID Me thod of e utha nasia I 
ID Exper i mental p r ocedures I 

A. If you indicated that you will be changing the number of animals above, please provide a detailed explanation of your 
rationale for the number of additional animals requested. Please note that if this request for additional animals also entails a 
change in experimental procedures and/or pain category, please update these application sections and indicate these 
changes on this page. 

B. If you indicated that you will be changing the experimental procedures above, please provide a detailed explanation of 
how this change in experimental procedures relates to the experiments in your currently approved protocol. In addition, 
please clarify what results you hope to yield from this changes in experimental procedures. 

3. In order to assist reviewers, briefly describe in lay terms the changes you are making and complete the appropriate 
sections. If this amendment is to change funding only, please assure the committee that the research is identical to the 
previously approved submission. If this amendment is requesting a change in personnel, please indicate the individuals you 
are adding or removing by listing their names below. 
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In order to clarify our pole training techniques, I have edited the answer to 02 i n the Physical Restraint section. 
I have made two changes to the answer. I now state, "There are two approaches we use for this step. I n one, the 
ani ma l is hooked in the cage and, once it is used to be i ng on the pole , it i s taken out of the cage and lured onto 
a scale by means of food treats .. . " 

At the end of that parag raph , I have added the f o llowi ng text, "The a lternative approach is to use a special 
training chair. Us ing this approach, the animal is able to get into the chai r without being poled and the initial 
hooking and acclimatiza t i on to the pole occur while the ani mal is in the chair. In this approach, hooking the pole 
to the col l ar whi le the animal is in the cage occurs l ater in the process . " 

Thi s new text clarifies that we sometimes use a special training chair and that , i n these cases, the hooking o f the 
collar in the cage is not the first step. 

I have also updated the Pain Literature Search. 

Following from the ARC review, I have updated the edited text to now say, "The alternative appr oach i s to use a 
specia l traini ng chair wi th a vertical sliding door. The training chai r is designed so that it directly abuts the 
cage and when the cage door is opened, the an imal can only go into the chair . The ani mal is l ured into the chair 
with food rewards and does so without being poled. Once in the chair, the sliding door can be c l osed and the cha i r 
moved awa y from the cage. Using this approach, the initial hooking and accl i matizat i on to the pole occur while the 
ani ma l is i n the cha i r . Hooking the pole to the co l lar while the ani mal is i n the cage occurs later i n the 
process." 

Research Summary 

Your answers to the questions on this page determine the other sections needed to be filled out. 

1. What is the Title of the Project? 

2. Check all that apply: 

D Tumor Fo rmation (sponta ne ous or implanted) 

0 Chronic Di sease (diabetes, EAE, status epilepticus, etc . ) 

["Ti! Tissue Collection (b lood and al l o ther tissues, i nc l udi ng t ho se c o llec ted after e uthanasia) 

0 Antibo dy/ Asci t es Production 

~ Surg ical Proc edures (survival , non- s urvival ) 

lit Non Surgical Pro cedures ( injection o f experimental drugs, be havio ral studies) 

Ii!' Gas Anesthetic Agent (s ) (use o f isofl u rane, h a lothane, etc) 

["Ti! Hazardo us Agents (carc i nogens, paraformalde hyde, rDNA, vect ors, etc .) 

D Rad ioiso t opes o r radioact ive implants 

Ii!' Prolonged Ph ys i cal Restraint (phys i cal restra i nt o f unanes the tized a n i mals for periods l o nger t h an 15 minu t es) 

D Genetically Modifi ed Ani mals 

0 Tissue Sharing (use o f tissues o nly) 

3. Will the research be conducted exclusively on tissue received from another investigator? 

No 

If yes, do your funding sources require an ARC approved protocol? 

No 

4. Check all that apply: 

I □ Experi ment s done entirely at a nother inst itution 
NOTE: For experiments conducted entirely at another institut on please subm t the most recent approval not ce and a copy of the most recently approved 
protocol from the other institution with your submission. Please also indicate the PHS Assurance number and AAALAC accreditation status. 

ID Experiments d o ne e n tirely at VAGLAHS 

lo Pro gram Project/ Training Grant 

Administrative approval only - no animals associated with this protocol. 

I O Breeding Colony : i 
NOTE: If you will be breeding animals for this protocol and do not already have an approved breeding protocol on file w th the ARC, you must submit an 
Appl cat on to Establish and/or Maintain a Breeding Colony at this time. Check the box above but leave the "Breeding Colony Number" field above empty. The 
ARC staff will update the Breeding Colony Number following the submission of a breeding colony application. 

5. If you are seeking approval for a training grant, list all individual projects supported by the program project or training 
grant, including the principal investigators' names and their current ARC approval numbers, If no animal research is 
currently being supported by the overall grant, please assure the Committee that, should an investigator of a project 
covered by the overall grant initiate research involving animals, ARC approval will be obtained prior to the distribution of 
funds . 
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There can be only one Principal Investigator per protocol. To edit a person's contact information or add a new person to our system, click on the People tab 
above. 

Prior to the submission of an amendment to add personnel, please ensure that these individuals have completed all applicable animal use certification 
requirements and have a Medical History Questionnaire (MHQ) on file with the Occupation Health Facility (OHF). If you are only requesting the removal of 
personnel, please email the ARC administrative office ~research.ucla.edu). An amendment application is NOT required if you are only removing personnel. 

Principal Investigator 

View Person Detail 

Email: 
Phone: 

Fax: 
Status: I 

What role will this person be performing in this protocol? 

I Prin cipal Investigat or 

Which species will this person handle in this protocol? 

Rhe sus Monkey 

Will this person handle animal tissue in this protocol? 

Ye s 

Will this person be involved with Survival Surgery Procedures? 

Ye s 

Will this person handle rONA and/or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

Ye s 

Please provide a brief account of the person's qualifications and experience with tl1e animal model(s) and procedures in this protocol. Please include a 
desaiption of any experience obtained beyond tl1e required ARC/DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in the specific research techniques. 

~ h a s wo r k e d with non- huma n pri mate s since working wi th Macaca nemestrina 
I Maca ca mu l atta.-ha s unde r g one non- huma n r i mate handlin and s afet courses a t the 

the I the i s 
e xperie nce d with all of the proce dure s ind i cate d in th i s a pplication . has publ i shed n umerous a rticles in 
jour nal s such as Scie nce , Nature Neur osc i ence, PNAS, the Journa l o f Ne u r oscie nce , Cerebr al Co r tex, Exp e r i men tal 
Bra i n Re sear ch, and the Journal o f Ne urophysiology using the se types of e xpe r ime nta l prepar a tions . 

Please list tl1e duties (including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under this 
protocol. 

Th e PI wil l perfo r m the f o l lowing duties : 
1 . Scientific direction of the pro ject . 
2 . Coun s ell ing person ne l o n the f o l lowing p r oce dures : a ) handl i ng of the animals, b) behavi ora l condit i oning o f the 
animals, c) pre pa r a tion f o r surge ry, d) perfo r min g sur ge r y, e ) post- ope r ative c a re, f) recordi ng of data, g) 
anal ys i s o f data . 
3 . Surgery . 
4 . Euthana s ia. 
5 . Active pa r t i cipation in r e cor din g s e ssion s . 
6 . Active pa r t i cipation in data ana lysis. 
7 . I nte r p r eta t i on and publication o f data. 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Personnel 

Vie,,, Person Detail 

Email: 
Phone: Degree: 

Fax: De.pt: I 
Status: 

What role will this person be performing in this protocol? 

Pe rsonnel 

Which species will this person handle in this protocol? 

Rhe sus Monkey 

Will tl1is person handle animal tissue in tl1is protocol? 

Ye s 

Will this person be involved witl1 Survival Surgery Procedures? 

Ye s 

Will tl1is person handle rDNA and/ or infectious materials? 
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Will this person handle highly toxic chemicals and/or carcinogens? 

Ye s 

Please provide a brief account of the person's qualifications and experience with the animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond the required ARC/DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in the specific research techniques. 

Dr is a PhD who has worked wi n-human primates since i s experienced in most o f the techniques 
i s unfami liar with by senior members of the lab. 

Please list tl1e duties (including specific procedures to be performed, as appropriate) that this person will perform involving live animals under tl1is 
protocol. 

This person wi l l be i nvolved in: 
1. Handling the anima ls 
2 . Behavioral training o f the animals 
3 . Performing surgery 
4 . The recording, inactivation and mi crost imulation experiments 
5. Data analysis 
6 . The interpretation and publication of data 

Will this person handle radioactive materials or radioactive animals? 

No 

Personnel 

Email: 

Phone: 
Fax: 

Status: 

What role will this person be performing in this protocol? 

Personnel 

Which species will this person handle in this protocol? 

Rhesus Monkey 

Will tl1is person handle animal tissue in tl1is protocol? 

Yes 

Will this person be involved witl1 Survival Surgery Procedures? 

Yes 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

Yes 

UID: I 
Degree: I 

Dept: I 

Please provide a brief account of the person's qualifications and experience with the animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond tl1e required ARC/DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in the specific research techniques. 

procedures indicated in thi s applicat i on .• has published numerous a rt i cles in journals such as PNAS1 t he Journa l 
o f Ne u r oscience, Ce rebra l Cor tex, the Eu r opean Journal of Neuroscience a nd the Journal o f Ne u r ophys i o l ogy using 
these types o f exper i menta l preparati ons. 

Please list tl1e duties (including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under tl1is 
protocol. 

This person will b e involved in: 
1. Handling the animals 
2 . Behavioral training o f the animals 
3. Performing surgery 
4 . The recording , inactivation and mi crostimulation experiments 
5. Data analysis 
6 . The interpretation and publicat i on of data. 
7 . Tra i ning junior members of the lab on the above procedures . 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Personnel 

Email : 

Phone: 
Fax: 

Status: 

What role will this person be performing in this protocol? 

UIO: I 
Degree: 

De.pt: I 

V1ev, Person Detail 
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I Personnel 

Which species will this person handle in this protocol? 

Rhesus Monkey 

Will this person handle animal tissue in this protocol? 

Yes 

Will tl1is person be involved with Survival Surgery Procedures? 

Yes 

Will tl1is person handle rONA and/or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

No 

Please provide a brief account of the person's qualifications and experience with tl1e animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond tl1e required ARC/OLAH training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in tl1e specific research techniques. 

l~ is an undergraduate student who has never worked i n a lab before . ...,ill be closely supervised and trained 
y e n i o r members o f the lab. 

Please list tl1e duties (including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under this 
protocol. 

This person will be involved in: 
1. Handling the animals 
2. Behavioral training 
3. Observing surgery 
4 . Assist i ng in t h e recordi ng , inactivation and microstimulation experiments. 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Personnel 

DLAM Staff 

Email: I 
Phone: 

Fax: I 
Status: : Staff 

I 
I 

What role will this person be performing in this protocol? 

I Personnel 

Which species will this person handle in this protocol? 

I Rhesus Monkey 

Will tl1is person handle animal tissue in tl1is protocol? 

I Yes 

Will tl1is person be involved with Survival Surgery Procedures? 

I Yes 

Will tl1is person handle rDNA and/ or infectious materials? 

I No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

I No 

UIO: I 
Degree: : 

De.pt: I DIV LAB ANIMAL MEDICINE 

Y,ew Person Detail 

I 
I 

Please provide a brief account of the person's qualifications and experience with tl1e animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond tl1e required ARC/OLAH training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in the specific research techniques. 

I 

Please list tl1e duties (including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under tl1is 
protocol. 

I DLAM Veterinary Staff perform t he pre-, i ntr a - and post- operativ e care o f the animals in all surgical proce dures . 

Will this person handle radioactive materials or radioactive animals? 

I No 

Contacts 

Name: 
Contact Type: 
Home Phone: 

Mobile Phone: 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Email: I 

1. Funding Types (Check All That Apply): 
D De partment I 
Gt Extramural I 
□ UCLA Academi c Senate I 
□ Gift I 
□ No funding at thi s time I 
D Other: 

RATS - Amendment Complete Form - Amendment:~ 

Funding 

Proposals 

List all funding agencies to which this animal protocol has been or will be submitted for consideration. Include all pending applications. 

For each grant/proposal subm tted to a funding agency, subm t a copy of the grant proposal. If the agency is not listed, please contact the Office of Contracts and 
~ Please note that the National Institutes of Health may be found by typing in the keyword "NIH"' when searching for an Agency Code. 

Please note that the Pub! c Health Service (PHS) Policy requires the Inst tution to verify approval of those components of the grant applicat on or proposal related to the 
care and use of animals. Therefore, it is strongly recommended that prior to submission, investigators review all of the proposed experiments pertaining to 
animals in the grant application to ensure congruence with the animal research protocol. Please detail any inconsistencies between the grant and the 
orotocol io the maces below-

Agency Name: 

Agency Code: 

PI of Proposal/Award: 

Proposal/ Award Title: 

Proposal/ Award Number: 

Please detail any inconsistencies between the grant and the protocol in the space below (e.g., species or activities described in 
grant not in ARC protocol, projects completed or not begun, etc.): 

Agency Name: 

Agency Code: 

PI of Proposal/Award: 

- 1---------------------' 
Proposal/ Award Title: 

Proposal/ Award Number: 

- 1---------------------' 

Please detail any inconsistencies between the grant and the protocol in the space below (e.g ., species or activities described in 
grant not in ARC protocol, projects completed or not begun, etc.) : 

Rationale 

1. Provide a non-technical summary of the overall objectives of the study. 

The overall objecti ve of thi s research i s to clari fy the mechani sms by which neur ons and the networks to which they 
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are connected acquire a nd deal with visual information . Specifical ly, we are interested in understanding how this 
information is u sed to drive eye-movements, how it is u sed in perception , as well as how it is used in cognitive 
f unctions, such as atten tion, memory and our internal representation of visua l space. 

2. Indicate the possible benefits to mankind and/or animals or the advancement of knowledge that may be derived from this 
study. 

The primary benefit of t h is research is t o add to the g r owing understanding o f how the brain p r ocesses information 
related to p erc e pti o n a nd action. The ma jor premise is that a b e tter understanding o f neural f unction in normal 
pr i mates will provi d e a b asis f or d eveloping improved diagnostic and therapeutic t e chniqu es f o r dealing with the 
neuro l ogical problems o f human patients. Th e specific issues that this work f ocuses on include visual attentio n, 
e ye movement control, short- term memory and the representation o f space . These can b e affected by n o r ma l o r 
pathological aging, o r by a n umber o f neurological and me ntal disorders . It is these problems that t his work will 
h elp build a foundation for . 

3, Explain the rationale for the use of animals, including (a) why the chosen species is the most appropriate for the study and 
(b) why the chosen species cannot be replaced with a phylogenetically lower species. Note that cost cannot be accepted as a 
justification. 

(a) Our current studies c a n best b e conducte d on the Rhesus monkey f o r a n umber o f reasons . First, Rhesus monke ys 
are h igh l y visua l animals and their visual system, as wel l as many o t h e r brain systems, is similar t o humans, both 
anatomically and physiologically . Second, they are intelligent primates proven capable o f learning and performing 
challeng i ng behavioral tasks that test higher cognitive f unctions . Th ird, the r e is a large body of e vidence 
available o n this animal's b e ha vior i n cognitive tasks, as well as its ne uroanato my a nd ne urophys i ology, with 
particular reference to the c erebral cortex and the e ye-move ment c enters in the b r a instem. 
(b) To achieve our scientific goals, it is essential that we conduct our exp e r i ments in awake, b e h aving subjects. 
They must b e intelligent e nough t o perform the challeng ing behavioral tasks that we use . I t is n ot possible to 
replace the rhesus monke y with a phyl oge netically l owe r species, because they would n ot be able perform the 
behavioral tests that we use t o g et at the h igher cogn itive functions we are i nterest e d i n. 

Experimental Design & Justification for Requested Number of Animals 

1. Provide a two- to four-sentence lay description of the experimental procedures written in language easily understandable to 
a seventh grade student. 

We train monkeys to play simplistic video games that let us understand a bit about how they think. We t h e n listen 
to the electrica l activity from the c ells in their brains, while they play the game. Once we think we know what the 
cells are doing, we can see if we are correc t by turning t h e c ells o f f o r tickling them with electrici t y t o see if 
we can change how the monke y behaves and whe ther i t is in the way we predicted. To do these exper iments, the 
monkeys have i mplants surgically place d. A monkey is usually involved in the experime nts f or more than 5 years, 
after which it is euth a n ized . 

2. Provide a complete description of: (a) all activities involving the use of research animals; (b) a scientific justification for the 
total number of animals required to conduct this study. The number of animals justified in this section must match the totals 
in the Pain Category Assignments. To the extent possible, assign all animals to experimental groups, which can be easily 
distinguished by the independent variables defining each group (e.g.,drug dosages, time points, controls, etc.). Clearly 
indicate the number of animals needed per group and explain how group sizes were determined, either(i) by statistical 
analysis, or (ii) where statistics are not applicable (e.g., teaching labs, feasibility studies, antibody production, etc.), on the 
basis of other considerations (e.g., student/animal ratio, tissue yield per animal, antigen/animal ratio, prior experience, 
etc.). If statistical analysis is employed to determine the number of animals required, please specify the statistical method 
used. 

a) Many o f the experime nts in the lab revolve a r ound our hypothesis t hat cortical a rea LIP (the lateral 
intraparietal area, wi thin posterior parietal cortex) acts as a pri ority map , whi ch guides the a l l ocation o f covert 
attention and e ye movement target selection . Current expe r i ments are aimed at understanding how neurons in LI P 
calculate the va l ue of ob jects in a scene, how this activity is used to create attentional modu l at i on in earlier 
visua l areas (such as a r eas V4 or MT ) and how the output of this area is used to guide e ye movements as the signal 
is passed to prefrontal cortex ( the f rontal eye field; FEF ) a nd the mid-brain (the superior colliculus) . 

In all experime nts, Rhesus monke ys are trained to p erfo r m tasks that require the p erc eption o f sensory information 
and, in some cases, the retention of t h at information f or a short period o f time (up t o a few seconds) . Befo re 
training, the monkeys have h e adholding d e vices and, if necessary, scleral coils and recording chambers surgically 
implanted under general anesthesia. For t h e experiments, a ll animals wil l ha v e been trained to p erfo r m a number o f 
behavioral tasks, including, but n ot l imited to, simple f i xation, me mory- guided e ye move ments, match- to - sample 
tasks, v isual search tasks, and change d etection paradigms. Details of t h e most common tasks we use are described 
in the Non- Surgical Proce dures section. Each animal is tested while sitting in a pr imate chair a nd fac ing a monito r 
or projection screen for presentation o f visual stimuli and delivery o f re ward. I t takes from a few days ( f o r a 
simple task, like f ixation ) to about 14 months ( f o r a complicated me mory task) of daily tra i ning for a monke y to 
learn to perform the task. For the more complicated tasks, a healthy monke y treats i t as a g a me, eag er to play i t 
n ot o nly f or re ward but also f or the challenge . Some regulation o f f luids is , however, nec essary (See details and 
definitions of water scheduling under Animal Care question #6) b efo re e ach t esting session t o obta i n steady 
performance, particularly in early training . The i d ea of t h e flu id regulation is to have the animals come into the 
lab motivated to work f o r l iqu id rewa rds - these c an b e in the form of water o r d i lute d fruit juice (most common l y 
apple j u ice) . 

If the animal was not i mp l ante d with a chamber b e fore training, then after it has been f u lly trained and baseline 
behavioral data recorded, t h e animal is again surgically prepared . Unde r general a nesth esia, one o r two 20 mm 
circular o r oval chambers a re i mplant e d on the skull over cortical a r eas o f interest f or subsequent introduct i on of 
e l ectrodes. Between sessions, the chambers a re cleaned, capped and sealed. In a g iven session, one of t hree 
procedures is conducted while the animal performs its task: (a ) microelectrode recording o f c ellu lar activity; (b) 
microstimu lation of a small region; or (c) chemi cal stimulation, wi th antagonists o r agonists o f neurotransmitters. 
Examples of t h ese include Musc i mol, a GABA r eceptor agonist, whi ch rev e rsibly shuts down the activity of the 
neuro ns i n the i nactivated area a nd SCH23390, a selective dopa mine D1 receptor antagonist which is known to enhance 
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t he activi t y o f neurons i n dorsolate r a l p ref r ont a l cortex . The e xper i ment a l proce dures wil l b e conducted remote ly 
or prior t o b ehaviora l testing a nd do not distract the a n imal performing the task . Eac h an i ma l is used for several 
years , although t he n ecess i t y o f t h e exper imen ta l d esig n often has t hem o n 'vaca tion' for a mont h or mo re, dur i ng 
whi ch time they rec e i ve much g rea t er vo l umes o f wa t er p e r day (80+ ml / kg/ day) . Unti l i t has b een establ ished t hat a 
n e w animal won't gorge h i mself on f l u i d or f ood, water i n take wi l l no t i n crease b y more t h an 20 ml/kg / day i n t ha t 
a n i mal, i f i t has been ch r o n i ca l ly p r ovi ded wi t h l ess f luid t h an 60 ml / kg/ day . If al l a n imals i n a c age are on a 
break f o r more than 2 months, t he n they are a l l given f ree a ccess t o water v i a the water mains l i nes con n ected to 
the cage . If t hey go off or on wa t er schedul i ng from free water consumption, then water i ntakes are i n creased or 
decreased g r adual l y over a period o f a p proxima te l y 2 weeks . 

The experimen t s a r e des i g n ed t o obtain from each animal as much i nfo rmation as possibl e within t h e c o nstr ain ts 
stated above . Ani mals wi l l usua l l y b e tes t ed 5 days a week, with a ma x i mum o f 6 day s a week . Each testing sessi on 
wi l l b e prece d ed by a max i mum 22- hour period o f l iquid schedul i ng . Some a n imals work i n the morn i ngs and some i n 
the afternoon . When a n i mal s are on " tra i n i ng ho l i days" such as over t h e weeke nd, t hey normal ly receive t heir dai l y 
wat er r a t ion i n t he morn i n g . Fo r a n imals t ha t wor k i n t h e after noon f o l lowing a " tra i n i n g ho l i day, " we h ave two 
ways o f ensuring they get access t o water l ess than 22 hours b e f ore they work . Ei t he r we wi l l divide the d a i l y 
r at i o n i nto t wo equa l rations g i ven i n the mor n i ng and late afternoon o f the " t rain i ng ho l i day '1 or they wi l l 
r eceive at l east 5- 10 % of t h e i r da i ly water i n take, i n t h e form o f wat er, i n the morn i ng o f t h e day t hey wi l l wo rk 
and no more than 6 h ours befo re they wi l l work . For the mo r n i ng t op - up , the defa ult vo l ume wi l l be 1 0% o f t heir 
dai l y wa t er, but this may b e reduced to a volume as low as 5% o f the i r da i l y water if evidence a cross more than 3 
days shows that a g rea t er amount o f water signifi can tly a f fec ts t he wi l l i ng ness t o wor k . 

Because o f the g r a dual i ntro duction o f the water schedul i ng , t he animals show l i t tle, if a n y , s tress f o r the f i rst 
few days . At n o time d o t hey s h ow sign i f icant we i ght l oss (over 8% ) o r any other s i g n o f water d e fic iency - as 
the i r to t al (we ight-adj usted) daily water i n take is more t h an adequate . Th e testing a p paratus is c l ean ed and 
dis i nfec t ed with a d i sin fect i ng detergen t such as Omega . The l i qu i d r eward sys t em i s rin sed wi th wat e r , and cleaned 
wi t h b l each a t l eas t once a wee k . Primate cha i rs are scrub b ed clean after each session wi t h a disinfecting 
de t e rge n t such as Omega . The e dge o f the head- cap i mplants are mon i t o red closely a nd g e n tly c l ean ed a nd dis i nfec t ed 
wit h Betadin e and hydrogen pero x ide . Recording chambers that a r e n o t hermetica l l y seal ed a nd partial l y f i l led with 
sili con e are c l ean e d and dis i nfe cted (Betadi ne , hydrogen p eroxi de) b efore and after e v e r y recordi ng sessi on, a nd a t 
l east 3 t imes per week i n operated animal s that are not being recorde d f r om . Hermetical l y seal e d c hambers a r e 
checked at l east once a week and c l ean ed as necessa r y . 

The testing wi l l consist o f a series o f tr i als o f t h e b ehavi o ral task unde r study, wi th each session l asting about 
2 - 6 h ours . The mon keys wi l l be constan t l y monito r e d with a close d - cir cuit TV . This is j us t t o p rov i de l i ve 
mon i t o r i ng a nd is not record ed . At t h e e nd of testing the a n imal wi l l be re turned to t h e h ome - cage . Th e exac ting 
tasks that we a re asking our mon keys to p e rform over peri ods o f mont hs or yea rs requ i re a high a nd c o nsisten t l evel 
o f mo tivation and, more i mpo r tant l y , per f ect h ea l th . Fo r t h i s r eason, we rely muc h o n the good services o f the 
DL.AM . Fu rther, we submit our anima l s to cont i n uous i nsp e c tion for signs o f i l l h ealth . Each a n ima l is watc hed dail y 
f o r u n usua l o r abn ormal b ehavior , l eve l of activi t y , a p petite, e t c . An i ma l s a ctive i n the pro j ect are we i ghed at 
l east 3 t imes a week , a nd b y wa l king the a n imals t o t h e s c a l es we are a b le t o monitor their strength better than b y 
onl y observi ng them i n the prima te chai r s or the i r cages . I f a n a n ima l shows a sudden a nd consisten t l oss i n 
weight , we wi l l cont a ct t he DLAM vets a nd i ncr ease the vol ume o f wa t er the a n ima l gets (in i tial ly to 60 ml/ kg/ day) 
a nd mon i t or the a n imal c l ose l y . We defin e a sudden and c ons i s t e nt loss as an 8% drop i n we i g h t ove r a 2 day p eriod 
to a val ue below the me a n we i ght (based o n the p r evi ous two weeks), whic h remain s l ow for 2 days when the a n imal is 
r eceivi ng 40 ml / kg /day o r l ess . Fo r a n i mals recei ving mor e than 40 ml /kg/day, we d ef i ne i t as a 10% drop over a 2 
day p e r iod to a val ue below the mean we i g h t, which r emain s l ow f or 2 d a ys . If a n a n i mal nears the 8 % weight loss, 
i t wi l l be weighed daily unti l i ts we i ght stabil i zes or i ts f l uid i ntake i s i ncr eased . Long t erm we ight i s tracked 
on charts o n the doo r to the vivar i um . Every day the animal is we i ghe d , its we i ght is p l o t ted o n a g rap h with the 
vo l ume of wate r it rec e i ved bes i de the char t, s o i t is easy t o see if i ncr eases or d e c reases i n we i ght coincide 
wi t h changes i n f l u id i ntake. Th e cha r t is c hecked by l ab members whe ne ver t hey are i n the r oom a nd c a n be checked 
by DLAM staff at the i r conven i e n ce . When a n imals are on me d ication, they are water scheduled a t 60 ml / kg / day o r 
more . They usua l l y rec e i ve a f u l l bo t t l e o f wat e r , but may r eceive less if the y wer e water schedul ed the previous 
day . 

(b ) We p lan t o use a tota l o f 8 anima l s over the course o f this 3 year p e r iod . We expect t ha t we wi l l run 6 
experiments i n the next 3 year per i od. The techn i ques used i n e ach experiment wi l l b e a subset o f a l l the 
techniques outl i ned i n th i s protocol , as we ask different question s us i ng the same t ools . Fo r exampl e, a l l r e qui re 
wa t er s c hedul i ng, surgical procedur es a nd s p ecies res t ra i n t . 

Of the six experiments, two wi l l util i ze our visua l f ora ging task and are aimed a t u nde r s t andi ng how val ue i s 
r epr esen t ed i n p a r i etal cor t ex a nd how this is trans f orme d a s i t i s passed t o f r onta l cor t ex a nd t he superio r 
col l iculus . One i nvo l ves a series o f simple choice tasks i n vo l ved i n u nde r standi ng how the ide n ti ty o f a s timu l us 
at the f ovea af f ects t h e r esponses of ne u r ons i n the fro n ta l eye f iel d . Th e r emain i ng t hree studi es wi l l use a new 
task t ha t is a hybrid b e t wee n a visua l search task and a motion - d i rectio n discr i mi nation t ask . We wi l l b e using 
this t ask to study how evi den ce f o r d e cision ma king accrues i n par i etal cor t ex (looking at areas MT , MST and L I P), 
how i t is aff ected by focused o r spread visua l atten tio n and how i na c tivation o f t he f r ont a l e ye field aff e c ts 
b ehavior and responses i n t h ese areas . 

Genera l l y , two anima l s are i nvo l ved i n a particu l ar exp e r ime n t , so we wou l d exp e ct t o use 12 anima l s . However, as 
i n the l as t 3 yea r p e r i od, monke ys wi l l p a r ticipate i n mul tiple e xpe r i ments . Each mo n key usua l l y wor k s o n a s t udy 
f o r 4 - 2 4 mon ths . Once t hat study is completed , we t h en use the same mo n key , usually performi ng t h e same behavioral 
task, f o r a new e xper iment . As such a monke y who star t s o f f as a b ehavi o ral monkey, may then j o i n a s i ng l e unit 
r ecordi ng e xperiment , o r a monke y who starts o f f i n a recording exp e r i ment may then go on to a mi c r ostimulation 
experiment, e tc . Thus , we expect t ha t each an i ma l wi l l b e a p a r t o f one o r t wo experimen ts over the next 3 y ear 
peri od; so we exp e c t t o use 8 a n imals . 

We fee l it i s ethica l ly more just ifi abl e t o use the same f e w sub jects r e p ea t edly, especi al l y once they a r e tra i ned 
on complex behavioral tasks and used to the water schedul e protocol , rather than using n ew subjects for each 
experiment . I exp e ct that a signifi can t number o f t he mon keys used i n this protoc o l wi l l cont i nue i nto futu r e 
r enewal s, just as we have kept 4 a n imals f r om the l a s t 3- yea r cyc l e . This is one o f the ways that we at t e mpt t o use 
the f ewest to t a l n umber o f a n imals as poss i ble i n t h e long r un . 

As describ ed i n t he "Sur g i ca l Pr oce du r es a nd Post- Operative Ca r e " sectio n of the p r otocol, we p r op ose that a new 
a n i mal wi l l go through no more than 3 surgi c a l p r ocedures i n t heir f i rst e xperiment and al l a n imals wi l l undergo no 
mo re t han 2 sur g i ca l procedures i n subsequent exper iment s . Thus, the a n imals who a r e p resen tly i n the l ab wi l l 
undergo n o mo re t han 4 additio nal surgical p r ocedures i n the next 3 yea r cyc l e and new monkeys wi l l u nde r go no more 
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than 5 surgical procedures i n the next 3 year cycle. We note that this is a theoretical max imum and we wil l rarely 
(if ever) reach these n umbers. For example, i n the last year, monke y L, Man d O each had one surgi cal procedure and 

monkeys Kand N have not had a n y surgical procedures. 

I hope i t i s clear that we do far fewer surgeries than the theoretical maximum, but i n a single compl icated 
experiment, it is possible that we wi ll do 3 surgeries . 

Generally, when animals are not on 'vacation', they are work i n g 5 days a week . There a re several reasons that we 
try and keep them going every day. F i rst, when they work every day, they tend to learn tasks quicker than when the 
schedule is disrupted. Second, in trained ani mal s, we notice that they tend to get into a groove if they are 
working every day . Th ird, many ani mals actually l ike to get out of their cage and work in the lab, particularly if 
they are worki ng on a task they enjoy. Thus, working 5 or even 6 days a week is not seen as an additional bur den 
over working 3 days a week, and i n some cases is preferable both from our point of view a n d the ani mals' point of 
view. 

Usual l y traini ng plus data collection takes 3 - 24 months, then the animals go on a break for 2 - 6 months while the 
data are analyzed and wri tten up. Breaks can also occur around the time of conferences or early on when preliminary 
data have been collected and need to be analyzed . There is a l ot of variabi l ity that depends on how rapidly the 
ani ma l s learn their tasks {how diffi cult the tasks a re), how qui ckly data is collected and how much data is needed. 
When the animals a re o n breaks, they often are water scheduled, ie . they get their water from a bottle at a 
particular time of day, however the volume is large (60- 80+ ml / kg/day) . I n these cases, there is often water 
sitting i n the bottle for all of the day. So whi le they are technically water scheduled, i n pract i ce, they do not 
have restricted access to water . 

In my experience most animals work for more fluid than 22 ml/kg/day, we general ly onl y use this lowest level i n 
training when we need them to be highly motivated. Once they have learnt the task, many get 30- 35 ml/kg/day. We 
determine this level early on duri ng a period i n which the ani ma l is not undergoing difficult training. In this 
time, the amount of wate r the animal gets is increased slightly each day. We a i m to find the maximum level of wate r 
that does not have any impact on the ani mal's behavior the next day. We undergo similar procedures as the animals 
grow, however we onl y do so when the ani mals are not actively invol ved in physiological recording. For example, our 
2 fully trained monkeys are currently receiving, o n average, 25 {monkey M) and 35 {monkey L) ml /kg/day . 

Thi s project i s both a wi thi n -subject study and a between-subjects study. As a wi thin-subject study, where the N's 
are cells, task-trials, condit i ons , etc., the study has high statistical power. That power derives from within
ani ma l replication and the use of each animal as i ts own control . These factors provide i nterna l consistency to the 
data, whereby conclusions for a g iven animal can be f i rmly established. However , because only a few monkeys are 
used, between subject compar isons have less statistical power. Consequently, we make the assumption that our 
observat i ons on a few animals are valid for the genera l population of rhesus monkeys. This assumpt i on is ma de by 
al l researchers i n the field a n d i s widely cons i dered a better alternative than using more a n imals. I n addition, 
when experiments have built upon previous studies i n the field, they typically confirm the findings of the previous 
studies, cont i nuous l y validat i n g the assumpt i on. 

All medi cations and experimental drugs are pharmaceutical-grade, except for muscirnol, SCB22290, and ibotenic acid, 
these are all non-pharmaceutical grade n o PG alternat i ves are available, these will be filtered through a 0 . 22 urn 
filter prior to use. Please note that the volume for all compounds administered via the i ntramuscu l ar route depends 
on the size of a n imal. For each drug I have provided the dose, which l imits the volume given. For any drugs that I 
don't use often (such as post- op analgesics), I will always confer with the DLAM vets before use . Finally, after 
consultation with a DLAM veteri narian , I have conf i rmed that the 0.5 ml volume l imit is set for small monkeys and 
that this goes up as the animal's s ize goes up. Specifically, we are agreed that for an 11 kg monkey, we should 
stay under 2 ml, and for a 5 kg monkey, we should stay under 0 . 5 ml . So, whether we use single or multiple 
injections for a s ingle administration of a drug irn wi ll depend on the anima l's size and the volume i n questi on. 
Again, in practice we wil l confer wi th the DLAM vets whenever new animals come in so that we can make sure we a re 
on the same page 

Pain Category Assignments 

NOTE: A painful procedure is defined as any procedure that would reasonably be expected to cause more than slight or momentary pain and/or distress in a human being 
to wh ch that procedure is applied. Examples of potentially painful/distressful procedures indude, but are not lim ted to the following: terminal surgery; exuberant 
inflammation from adjuvants; ocular and skin irritancy testing; food or water deprivation beyond that necessary for normal presurgical preparation; noxious electrical 
shock that is not immediately escapable; paralysis or immobility in a consc ous animal; extensive irradiation. 

Category 
C 

D 

E 

I 

I 
I 
I 
I 

Description 
Momentary or no pain/distress (Examples: injections of non-toxic substances; peripheral blood collections not requiring anesthesia; euthanasia and 
harvesting of tissue only; observing natural behavior; behavioral testing without signif cant restraint or noxious stimuli.) 
Pain/distress relieved by use of appropriate anesthetics, analgesics, tranquilizers or by euthanasia (Examples: terminal surgery; survival surgery; retro
orbital blood collection; euthanasia of animals showing signs of more than slight or momentary pain and/or distress.) 
Pain/distress can not be relieved by use of anesthetics, analgesics, or tranquilizers, as the use of these agents would interfere w th the experimental design 
(Examples: pain research; toxic ty testing. ) 

Species: Rhesus Monkey 
Strain or Breed (if applicable): 

Average Weight: 5-16 kg 
Sex: Male 

Pain category: D 

Previous Number of Animals Approved: 8 

Change in Number of Animals Needed(+/-): O 

Number of Animals Needed for the 3 Year Period: 8 

Pain Category 

I 
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1. If the animals are listed under Pain Category D and/or E, check below all criteria that will be used to assess any potential 
pain/distress/discomfort in the animals. If applicable, include criteria used to evaluate post-operative pain/discomfort. 

'£ Restlessness I 
'£ Voca l iz ing I 
'£ Decreased o r impaired mobility I 
'iii Con j unctivitis, corneal e d e ma, photophobia I 
'£ Licking, biting, or guarding a painful area I 
'£ Failu re to groom, unkempt appearance I 
'£ Open sores / nec r otic skin lesions I 
'£ Loss o f appetite I 
'£ We i ght loss. 

Percentage weight loss (max allowable 20%): 8 -10% 

IO Other: 

2. If the animals are listed under Pain Category E, please specify the pain/distress/discomfort experienced by animals as a 
result of the experimental manipulations and provide scientific justification indicating why pain/distress/discomfort
relieving methods will not be employed in this protocol. 

NOTE: Procedures that may cause more than momentary or slight pain or distress to the animals must be performed with appropriate sedatives, analgesics or 
anesthet cs, unless withholding such agents is justified for scientific reasons and will continue for only the necessary per od of time. 

The following questions must be answered for animals listed under Pain Category D and/or Pain Category E. Federal Regulations require tl1at 
investigators consider alternatives (the 3 Rs - replacement, refinement and reduction) to procedures that may cause more than momentary or slight 
pain or distress to animals. 

3. Consider all the alternatives listed below and explain why each of the following is not an available alternative for the 
proposed potentially painful/distressful procedure. 

A. Replacement of animals with non-animal models (e.g., in vitro procedures, computer model) or a phylogenetically lower 
species: 

Computer /mathe matical models can complement, but not replace, the non- human primate. To study the subject o f this 
project toward the a chievement o f its goals, no other a lternatives a r e available. We do us e compute r mode ls to 
simulate central processes in cognitive f unction. Th ese are empiric a l mode ls, based on the data from ou r primates , 
and are n o substitute f o r t h e m. For the r easons explai ned above, lower phylogenetic species are not suitable 
alternative f or i nvestigating the substrate and me chan isms o f primate higher cognitive f unctions . Human subjects 
are also not appropriate f o r answering the questions we wish to ask; non- invas i ve procedu res such as f MRI, PET o r 
EEG /MEG do not provi de inf o r mation from single neurons , and do not provide both the spatial and temporal reso l ut i on 
we gather from the monkey. Further more, we cannot t est the hypothesis gained from t he single neuro n recordings o n 
humans , whereas with monkeys we can use reversible inactivation or electrical microstimulation. 

B. Please discuss why the procedures cannot be further refined in order to minimize potential pain and/or distress to 
animals: 

Base d on current technology, there is no alternative method t o implant head-caps or recording chambers ( f o r 
e lect r odes) other than cranial surgery. To access the cortex with our probes, we need to excise a po r tion o f the 
scalp and to make openings in the skull. Th e surgi cal implant of the chambers is the l east i n vasive procedure that 
we have been able to d evise f o r the pur pose. The surgery is as short as we can safely and effic iently make it. 
Post- operative care includes the use of analgesics to minimi ze p ain and discomf o r t . 

Like wise, the pr i mate chair is the o n ly method o f restraining an animal so that single neurons can be recorded f r om 
the b rain while i t perfo rms a b e ha v i ora l task. I ts design has b een refined over the l ast 3 5-40 years to optimize 
comf o rt f o r t h e animal, whi le al lowing the experimenter to sti ll obtain the required data. 

Infrared e ye-tracking methodology is a n on- i n vasive, n on- contact, and innocuous met hod f o r measuring e ye p os i tion 
that is frequently used in humans but that is i nferio r to the search coi l technique both in s patial and temporal 
resolution. We wil l use the technique, as described by I I for 
b ehav ioral tasks that do n ot requi re precise timing o f eye move ments, but wil l continue t o implant coils a n d use 
the search coi l t e chni que on animals that are performing tasks in which we re ly o n the pre cise timi ng of the eye 
move ments to ana l yze our data . 

We use a water scheduling r egime f o r ou r monke ys . For t he b e ha v i ora l tasks we use, h a v ing n o reward or a reward 
that is n ot motivating, rar ely allows us to collect enough data to be statistically useful. Most o f the time, we 
use water as a r e wa rd, but some a nima ls perform b etter when g i ven d i lute d fruit juice (usually apple juice). One 
alternative is the use of a f ood rewa rd . Th ere are two main reasons we do not use t h i s me thod . The first is that 
liquid rewards are more v i able when r unn ing l onger sessions; smaller quanta o f reward can be given, so the animals 
will perfo r m more trials. The second is t hat generally, exp e r i ments using a f ood based reward {without liquid 
scheduling) have only b een successful with simple b e h aviorally tasks . Some o f our tasks a re compl i cated to learn 
and challenging to perfo rm, so the h e ightened motivation with wa t er scheduling is preferable. 

In terms of water scheduling, we try to optimize the a mount o f water each animal receives on a continuing bas i s. 
When monkeys are not being trained o r run over l ong p e r i ods o f t i me, we slowly raise t he i r water intake over 2- 4 
days. Furth er, monkeys g eneral ly rec e ive more water o n Fr idays and Saturdays, since they usually do not work on 
Saturdays and Sundays . Thus , the monkeys are rarely restricte d to the 22- 30 ml/kg/day levels of wate r f or more than 
5 days in a row . 

Fo r behavioral training and testing, it is p ossible to give the anima ls 
and collect the same amount o f data over more time. Indeed, I have done 

However, for the neurophysiological sessions, we need 
J single session, since neu r a l data co l l e c ted on different days cannot b e 

more water and run much shorter sessions f 
this i n a behavior- o nly study 
to opt i mize the amount o f time wi thin a 
directly poo l ed i n the same way as 
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behavioral data, because different neurons are collected in different sessions. Unfortunately, it is not simple to 
train an animal on the short sessions and then jump to l ong physiology sessions. Generally, if an animal has spent 
6-12+ months performing 2 h r sessions, it takes man y months to get the anima l to work for 4-5 hrs, even with a 
lower water intake. Indeed, it is the fact that the animals start to get used to working for a certai n period of 
time that allows us to increase the water given per reward once the animal is tra i ned. 

Also n ote that decreasing the n umber of times per week that they work will n ot decrease the amount of water 
scheduling. As long as the animals are working at least 1 day a week, their water intake must be controlled . There 
are 2 important reasons for this. First, and f oremost, we reduce the possibi lity that the animals will go on a 
dri n king binge a n d bloat (which could result in their death). Secondly, if the animals dri nk too much on a non
experimental day, they may be satiated when they come into the lab the next day and refuse to work (or give a much 
shorter session), which in the long run extends the time that they will be working o n the experiment. 

c. Reduction in the number of animals proposed in this application (e.g., fewer animals involved in potentially painful 
procedures): 

As described above, we will at t e mpt t o use only 2 animals per experimental group. Occasional ly, the behavior 
d i ffers b etween 2 anima l s and in these cases we will requi re a third an i ma l . However, t hi s pro t o col is written 
under the assumpt ion that 2 a n imals wi ll be adequa t e for each experimental group. T he use of only 1 ani mal alo ne 
for a group would no t b e approp riate. 

Pain Literature Search 

The following questions must be answered for animals listed under Pain category D and/or Pain category E. 

Please note that according to PHS Policy IV.C.1.a, the Guide for the Care and Use of Laboratory Animals (the Guide p. 10) and USDA Animal Welfare Act Regulat ons 
§2.3l(d)(l)(i) "procedures involving animals will avoid or minimize discomfort, distress, and pain to the animals.· Further, in order to meet the above-ment oned 
regulatory reQuirement and in accordance with UCLA's Animal Welfare Assurance on file w th the National Institutes of Health Off ce of Laboratory Animal Welfare (OLAW), 
the Committee must ensure that the "principal investigator has considered alternatives to procedures that may cause more than momentary or slight pain or distress to 
the animals, and has prov ded a wr tten narrative descript on of the methods and sources used to determine alternatives were not available.· Please also note that the 
Comm ttee recommends the use of keywords that are specif c to the painful/distressful procedures you will be conducting and the animal model that will be used. 

1. Indicate at least two databases or other sources consulted to support the conclusion that appropriate alternatives are not 
available. 

~ Pubmed (Medline ) 

D Ps ychINFO I 
D Altweb I 
D UC Center f o r Alternatives I 
D Animal Welfare Information Center I 
~ BIOSI S I 
D Cu rrent Content s I 
D Other: 

2. Combination of keywords used during the search: 
Please specify the keywords used in the box below, including 1) the specific painful procedures that you are conducting, 2) the animal model being used and 3) 
alternative terms (e.g., animal model, welfare, pain, stress, distress, methods, in vitro). 

Please see the following examples, noting that the keywords listed only apply to a protocol involving these experimental variables: 

Mouse and chronic implant and in v itro model 
Mouse and a r te r y l igati on and pain 
Mouse and sleep deprivation and welfare 

Keywords used: 

BIOS I S Previews : 
("n onhuman primate" OR "macaque" OR "Monkey") 
("n onhuman primate" OR "macaque" OR ttMonkey") 
("n onhuman primate" OR "macaque" OR ttMonkey") 
("n onhuman primate" OR "macaque" OR "Monkey") 
("n onhuman primate" OR "macaque" OR ttMonkey") 
("n onhuman primate" OR "macaque" OR "Monkey") 
("n onhuman primate" OR "macaque" OR ttMonkey") 

PubMED: 
("n onhuman primate" OR "macaque" OR ttMonkey") 
("n onhuman primate" OR "macaque" OR "Monkey") 
("n onhuman primate" OR "macaque" OR ttMonkey") 
("n onhuman primate" OR "macaque" OR "Monkey") 
("n onhuman primate" OR "macaque" OR "Monkey") 
("n onhuman primate" OR "macaque" OR ttMonkey") 
("n onhuman primate" OR "macaque" OR "Monkey") 

AND 
AND 
AND 
AND 
AND 
AND 
AND 

AND 
AND 
AND 
AND 
AND 
AND 
AND 

"head restraint": 26 items 
11chair restraint" : 38 items 
11 water deprivation": 14 items 
ttwater restriction" : 4 items 
"fluid regulationtt : 1 item 
behavi or AND motivation: 388 items 
i mpl ant : 1670 items 

"head restraint": 11 items 
ttchair restraint" : 26 items 
11 water deprivation": 16 items 
"fluid regulationtt : 0 items 
ttwater restriction" : 0 items 
11 behavior" AND "motivation": 156 i tems 
ttimplant": 225 items 

No better alternatives for restrai nt, surgical i mplantation or behavioral control were found to our proposed 
procedures. The total n umbe r of papers that came up in the search was 2575 . This is 22 more papers than the last 
search, a small enough number that allows us to look over each new paper. Note the addition of extra words 
addressing specific alternatives (like 'pain' or 'welfare') refines a search to exclude articles that contain 1 set 
of keywords (such as 'water restriction') that do n ot contain the second keyword (such as 'welfare'). As such, the 
introduction of these keywords provides fewer arti cles . Since the number of new articles containing the keywords I 
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used was few enough f or me to cover completely, I believe that the best way to find alternatives is not to include 
the keywords such as 'pain' or 'welfare'. 

3, Date of most recent search (MM/DD/YYYY): 
NOTE: The I terature search must be updated whenever experiments that may cause potential pain or distress are proposed/modified. The literature search must also 
be updated at the time of each three-year renewal, and should be conducted within 2 months of submission. 

10910412019 1 

4, Years Covered (e.g., 1980-2019): 

I 1926-2019 BIOSIS Previews; Pubmed - 2019 

Animal Care 

1. Will the experiments involve tumor formation? 
The ARC reQuires daily monitoring of tumor growth. 

~ 

2, Will the experiments involve chronic disease (e.g., diabetes, chronic seizures, infections with disease agents) or a chronic 
condition (e.g. headcaps, implants)? 

~ 

3, Will the experiments involve other procedures that may lead to potential complications (e.g., surgical procedures, 
administration of compounds with potential toxic effects)? 

~ 

4, For.!!.!.!. types of experiments, if animals may experience complications, please describe the criteria for premature euthanasia 
below. 

Infections around the head i mplant or eye coils, severe or chronic diarrhe a with dehydration, or other nonspecific 
but serious conditions refractory to treatment, as determined by the DLAM veterinarian. The d e c ision to e uthanize 
any such affected animal will b e made jointly between the PI and the DLAM veterinarian. 

5, Check below all that apply to convey special animal care requirements to the responsible veterinary staff. 

D Temperature Range (s) 

D Humidity I 
D Light Cycles I 
D Bedding/ Litter changing schedules I 
D Water (e.g ., sterile o r deionized) 

D Special diet/Feedi ng schedule I 
~ Deprivation of food and/o r water for reasons other than surgical preparation I 

6, If you checked any of the boxes above, explain special care requirements in detail. 

The following special care requirements wil l be fulfilled: 

1 . Enrichment of the animals' environment. 

2 . Daily treats, such as fresh or dry fruit, nuts, o r small candy (eg. mini marshmal l ows or jelly beans) . If candy 
is given, no more than 1 or 2 small pieces are given on any day and it shall be g iven in n o more than 5 days p er 
week. Note that monkeys, l ike kids, l ove candy, so access to it is exceedingly usefu l as a motivat i onal tool. 

3 . Regular T.B. t esting by DLAM, at least twice a year . 

4. Weekly we ight monitoring, or weights a re taken a mi n i mum of 3 times a week if the monkey is being water 
scheduled. A log of body weight is kept for all animals. If an animal is receiving 40 ml/kg/day o r less and i ts 
weight nears the 8% loss level, the animal wil l be we i ghed daily until its we ight stabilizes o r its fluid intake 
increases. 

5. Close daily moni toring of behavior and general health. 

6 . Cleani ng of recording chambers every experimental day, and a minimum o f 3 times per week if experiments are not 
being run. Chambers hermetically sealed with silicone are checked at least once a week. 

7 . For most of the time, most o f the an i mals are o n a wate r schedule reg i me. This means that the animals receive a 
set amount of water in a bottle once a day . It is i mportant to point out that sometimes the volume of water in the 
bottle may be large (eg . 80 ml/kg/day), and this is more than the animals drink when on free water. Indeed, when 
this level of water is g iven, the bottle usually has some water remaining i n it throughout the duration of the day. 
However, because it is g iven once a day and the maximum volume is known, we still refer to this as a 'water 
scheduled' animal. 

When running behavioral experiments, the animals are given a minimum water- allowance of 22 ml / kg/day everyday (7 
days a week) . The 22 ml / kg/day is a minimum and includes the amount of water or d i luted fruit juice the animal 
receives during training. However, the actual amount is individualized; if an animal wil l work for a larger amount 
of water, and most work for 30 ml/kg/day or more most of the time, then the animal wi ll get that larger amount. 
Before each testing session, the animal wil l have restricted access to water for a maxi mum period of 22 hrs . Some 
animals work in the mornings and some in the afternoon. When animals are on "training holidays" such as over the 
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weekend, they normally receive their daily water ration in the morning. For animals that work in the afternoon 
following a "training holiday,n we have two ways of ensuring they get access to water less than 22 hours before 
they work. Either we will divide the daily ration into two equal rations given in the morning and late afternoon of 
the "training holiday" or they will receive at least 5-10% of their daily water intake, in the form of water, in 
the morning of the day they will work and no more than 6 hours before they will work. For the morning top-up, the 
default volume will be 10% of their daily water, but this may be reduced to a volume as low as 5% of their daily 
water if evidence across more than 3 days shows that a greater amount of water significantly affects the 
willingness to work. 

Any day the animal is not being tested, it will receive, in addition to the 22 ml/kg/day, a supplement of water to 
bring the total per day to the average total received on days when it is tested (eg. up to 3 0 ml/kg/day). If the 
animal is not to be tested the next day, it will receive a greater volume of water (usually 40-60 ml/kg). A daily 
log of water consumption is kept for all animals. 

Animals are usually given the opportunity to work to fluid satiety (which is usually less than their daily fluid 
intake), but in some instances the experiment will be stopped before they are ready to stop working. In both cases, 
the animal is given additional fluid in the vivarium to bring its water intake up to its normal daily value. So if 
an animal receiving 350 ml/day drinks 250 ml in the lab, it will be given an additional 100 ml in its cage later in 
the day. 

Requiring the animal to perform a task for which it receives a fluid reward is not unlike conditions in the wild, 
in which animals must forage, travel distances, solve problems, or otherwise work to obtain their water. Our 
monkeys are provided with regular and more than sufficient water every day throughout the week (eg. 30 ml/kg/day is 
the equivalent of an average man drinking 2.7 quarts of water a day). Weight stability and task performance 
indicate that our water schedule is not only physiological, but also behaviorally sound. 

8. In the lab, animals receive their liquid rewards via a Watson-Marlow pump. The bottle, tubes and mouthpieces (1 
per animal) are cleaned after each session and sanitized at least once a week or more often if needed. The latter 
involves filling the entire system with a diluted bleach solution, leaving it for half an hour and then rinsing at 
least 3 times. If solids are seen in the tube, it is replaced. If solids are seen in the mouthpiece or water 
bottle, then they are removed and scrubbed with a disinfecting detergent. Cleaning and bleaching the system are 
separately documented on a chart on the door of the rig. 

7. Environmental Enrichment: UCLA vivarium staff provide environmental enrichment to all species (please refer to the ARC Policy; on 
Environmental Enrichment). 

a. If you request to provide additional or alternative environmental enrichment, please describe the environmental enrichment below. 

b. Please provide scientific justification if your research precludes the use of environmental enrichment. 

We aim to pair-house the monkeys as much as possible, however there are a number of factors that sometimes 
preclude this from occurring. 

1 ) When we have an odd number of animals, we are not able to pair-house one animal. 

2) When an animal is required to be on main-line water per veterinary prescription and the other animal in the 
quad is being water scheduled, we are unable to pair the animals. 

3) For a period after surgery, we do not pair the animals until the recovering animal is ready. 

4) When both animals are water scheduled, but one is getting a large volume (such as 8 00 ml or a full bottle), 
we pair house the animals for less time than normal - this allows the animal getting more water to have more 
time to drink the water. 

5) When the animals are incompatible and pairing them would risk injury to one or both. 

6) Attempting pairing can be stressful, sometimes distressful, to an animal, and therefore we avoid this process 
when an animal is actively enrolled in data generation that could be affected by this. 

7) When a new animal is brought into the housing room, the hierarchy in the room may change. In this case we may 
have to separate the animals for a more prolonged time. However, we attempt to get animals back together as soon 
as possible. 

8) When animals are receiving medications that affect their routine behavior, we may have to separate the 
animals for longer periods than normal. 

In all cases, the timing of attempted pairing is determined by communication between DLAM and the laboratory. 

8. If you will be using transgenic animals in this research, please clarify whether there are any anticipated or suspected 
phenotypes of the transgenic mice that might cause pain or discomfort to the animals. If any pain, distress, or morbidity is 
associated with the phenotypes of this line, please indicate the criteria for premature termination of these mice. 

9. PLEASE COMPLETE IF YOU HAVE MICE AND/OR RATS IN DLAM-MANAGED FACILITIES. Please check one response to the 
following: 

I request that the veterinarian (or his/her designee) euthanize animals found to be sick or injured for me: 

0 I request tha t the DLAM v eter inarian (or hi s / her d esig nee ) eutha n ize my ani mals f o r me i n a ccordance wi th 
h is / her ve t erinary discretion a t the time tha t the y a r e f ound sick o r i nj u red . Th i s d e c ision will only a pply 
t o anima l s i n cages tha t I ' v e marke d with a green e uthana sia stic ker on the cage c ard. DLAM will notify me o f 
the e u tha nasia b y e mai l afte r the f act. 
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I understand that I remain responsible for monitoring o f my animals, in accordance with my approved protocol and 
with the ARC Policy o n ResponsibilitY. for Monitoring_ Laboratorr. Animals . 

I will treat or euthanize animals: 

0 I assure the ARC that I will promptly respon d to Veterinary Health Case notifications regard ing my animal s, as 
requ i red by the ARC Po l i cy on Notification pf Investigators with Sick or Injured Animal;,:. 

Locations 

Please indicate ALL locations where animals will be housed and/or used, induding: 

1. Vivarium Housing_ (where animals will be housed). Please note that if vivarium housing has not been assigned, select "VIVARIUM" as the building name and 
"Unassigned"' as the room number. 

2. ~~ (any investigator-maintained faci lity outside the vivarium where USOA-covered species will be housed for per ods longer than 12 hours, or where non-
USDA-covered species will be housed for per ods longer than 24 hours). 

3. Research Area (where non-surg cal activities, including euthanasia, will be performed). 
4. SU!'.!JfilV. Area - Survival (where recovery surgery will be performed). 
S. SU!'.!JfilV. Area - Non-Survival (where terminal surgery will be performed). 

Species Location Type 
Rhesus Monkey Research Area 

Reason: 
facil ty 

Rhesus Monkey Vivarium Housing 
Rhesus Monkey Vivarium Housing 
Rhesus Monkey Research Area 

Reason: 
All the experimental procedures that will be done in - may be done in-. This includes implant cleaning, 
behavioral training, single un t recording, reversible mactivat on and microst'mrulation. No work will be performed in this 
room until t is approved for use by the !BC. 

Rhesus Monkey Surgery Area - Survival 
Rhesus Monkey Research Area 

Reason: 
In this room we clean the implants, perform behav oral testing, do neural recordings, m crostimulation and reversible 
inactivation. 

Rhesus Monkey Surgery Area - Survival 
Rhesus Monkey Surgery Area - Non-Survival 

Reason: 
Room used for Perfusion. 

Medications and Experimental Drugs 

List below all medications/drugs/compounds/agents/etc. that will be given to the animals. Please be sure to include analgesics, anesthetics, antibiotics and 
all experimental drugs or treatments. Cell lines injected in suspension should be listed here. 

The select on of the most appropriate med cation/agent should reflect that which best meets din cal and humane reQuirements w thout compromising the scientific aspects 
of the research protocol. In accordance w th federal regulat ons, consultat on with an attending veterinarian is reQuired in the planning of a research protocol involving 
procedures that may cause more than momentary or slight pain or distress to the animals. The ARC Policv on Use of Pharmaceutical-Grade Com~ounds reQuires 
that investigators use pharmaceut cal-grade compounds whenever they are available, even in acute procedures. 

If pharmaceut cal-grade preparations are not available, please dentify wh ch compounds are affected and provide supporting justification in your Experimental Design. All 
non-pharmaceutical-grade drugs must be filter-ster ilized pr or to use. 

Please do not list euthanasia drugs in this section. 

I Drug/Compound Name: Buprenorphine 

I Species: Rhesus Monkey 

I Medication Type: Analgesc 

I Dose or Concentration: 0.01-0.03 mg/kg 

I Volume: I up to 2 ml in larger animals 

I Frequency: From every 4 hrs to twice daily 

Route: other: iv or im 

Length of treatment/administration: 2 to 3 days and then as needed 

Purpose: Pre-Operative/Intra-Operative 
Post-Operative 

I 
I Drug/Compound Name: I Buprenorphine-SR 

I Species: I Rhesus Monkey 

I Medication Type: Analgesc 

I Dose or Concentration: 0.12-0.16 mg/kg 

I Volume: 
I Frequency: I Once every 3 days 

Route: SC 

Length of treatment/administration: 
Purpose: Pre-Operative/Intra-Operative 

Post-Operative 

I 

I 
I 
I 

I 
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Medication Type: Anesthetc 

I Dose or Concentration: 0.02-0.05 mg/kg 

I Volume: 1 ml max 

I Frequency: Once before surgery, given w th Ketamine 

Route: im 

Length of treatment/administration: Ether pre-operatively or intra -operatively to control bradycardia or salivation if necessary 

Purpose: I Pre-Operative/Intra-Operative 

Drug/Compound Name: I Bupivacaine I I 
I Species: I Rhesus Monkey I 
I Medication Type: I Anesthet c I 
I Dose or Concentration: 0.5-1 mg/kg 

I Volume: 
I Frequency: To be given w th lidocaine before surgery at the site of pin insertion or skin incision 

Route: SC 

Length of treatment/administration: I 
Purpose: I Pre-Operative/Intra-Operative 

I Drug/Compound Name: Dexmedetomidine 

I Species: Rhesus Monkey 

I Medication Type: Anesthetc 

I Dose or Concentration: 0.007-0.03 mg/kg 

I Volume: 
I Frequency: Given with Ketamine 

Route: other: im or iv 

Length of treatment/administration: Once before surgery 

Purpose: Pre-Operative/Intra-Operative 
Non-Surgical Procedures 

I I 
I Drug/Compound Name: I Isoflurane I 
I Species: I Rhesus Monkey I 
I Medication Type: Anesthetc 

I Dose or Concentration: 1-2.5% 

I Volume: 1-2 liters of 02 per minute flow 

I Frequency: I At time of surgery I 
Route: inh 

Length of treatment/administration: Time of Surgery 

Purpose: Pre-Operative/Intra-Operative 
Non-Surgical Procedures 

I I I 
I Drug/Compound Name: Ketamine 

I Species: Rhesus Monkey 

I Medication Type: I Anesthet c I 
I Dose or Concentration: 1-15 mg/kg 

I Volume: 2 ml max 

I Frequency: Once before surgery 

Route: im 
Length of treatment/administration: I Once before surgery 

Purpose: Pre-Operative/Intra-Operative 
Non-Surgical Procedures 

I Drug/Compound Name: Lidocaine 

I Species: Rhesus Monkey 

I Medication Type: Anesthetc 

I Dose or Concentration: 1-4 mg/kg 

I Volume: 
I Frequency: To be given w th bupivacaine before surgery at the s te of pin insert on or skin incis on 

Route: top cal 

Length of treatment/administration: 
Purpose: I Pre-Operative/Intra-Operative 

Drug/Compound Name: I Propofol I I 
I Species: I Rhesus Monkey I 
I Medication Type: I Anesthet c I 
I Dose or Concentration: 200-600 ug/kg/min or 1-5 mg/kg 

I Volume: 
I Frequency: continuous rate infusion or bolus for anesthet c induction 

Route: iv 
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Purpose: Pre-Operative/Intra-Operative 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

r 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Other: To anesthetize monkey for MRI scan or to induce anesthesia for surgery 

Drug/Compound Name: Sevoflurane 

Species: Rhesus Monkey 

Medication Type: Anesthet c 
Dose or Concentration: I 2-5% 

Volume: 11-2 liters of 02 per minute flow 
Frequency: At time of surgery 

Route: inh 

Length of treatment/ administration: At time of surgery 

Purpose: I Pre-Operative/Intra-Operative 

Drug/Compound Name: I Cefadroxil 
Species: I Rhesus Monkey 

Medication Type: Antibotic 

Dose or Concentration: 20-30 mg/mk 

Volume: 
Frequency: 2 times a day 

Route: oral 

Length of treatment/ administration: 3-5 days post-surgery 

Purpose: Post-Operative 

Drug/Compound Name: Cefazolin 
Species: Rhesus Monkey 

Medication Type: Antibotic 

Dose or Concentration: 20-30 mg/kg 

Volume: ~ 1 ml 
Frequency: At surg cal induction, every 90-180 min during surgery (iv) and/or 2 times a day post-op 

Route: other : im or iv 

Length of treatment/ administration: During surgery and/or 3-5 days post-operative 

Purpose: I Pre-Operative/Intra-Operat,ve 
Post-Operabve 

I 
Drug/Compound Name: I Ceftriaxone 

Species: I Rhesus Monkey 
Medication Type: Antibotic 

Dose or Concentration: 25-50 mg/kg 

Volume: 
Frequency: I once or twice a day 

Route: I other : iv (at induction) or im 
Length of treatment/ administration: 7-10 days 

Purpose: Pre-Operative/Intra-Operative 
Post-Operative 

Drug/Compound Name: Cephalexin 

Species: Rhesus Monkey 

Medication Type: I Antib otic 

Dose or Concentration: 20-30 mg/kg 

Volume: 
Frequency: 2 times a day post-op 

Route: oral 
Length of treatment/ administration: I 3-5 days post-surgery 

Purpose: I Post-Operative 

I 
Drug/Compound Name: I Triple antib otic ointment 

Species: Rhesus Monkey 

Medication Type: Antibotic 

Dose or Concentration: 5000u polymyxin, 400 Bae tracin, 3.5 mg Neomycin/gr 

Volume: I Small dab 
Frequency: I When implant shows early signs of infect on 

Route: top cal 

Length of treatment/ administration: For 1 week or until infect on is gone, whichever is longer 

Purpose: Post-Operative 
Non-Surgical Procedures 

Drug/Compound Name: Triple antib otic ophthalm c ointment 

I 
I 

I 
I 

I 
I 
I 

I 

I 

I 
I 

I 
I 
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I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Medication Type: I Antib otic 
Dose or Concentration: N/A 

Volume: N/A 

Frequency: Once to tw ce daily in the implanted eye up to 7 days post-op 

Route: top cal 

Length of treatment/administration: I 
Purpose: I Pre-Operative/Intra-Operative 

Post-Operabve 

Drug/Compound Name: Triple antib otic ophthalm c ointment w th hydrocortisone 

Species: Rhesus Monkey 

Medication Type: Antibotic 

Dose or Concentration: I N/A 
Volume: N.A 

Frequency: Once to tw ce daily in the implanted eye up to 7 days post-op 

Route: top cal 

Length of treatment/administration: 
Purpose: I Pre-Operative/Intra-Operative 

Post-Operabve 

I 
Drug/Compound Name: I Atipamezole 

Species: Rhesus Monkey 

Medication Type: Other 

Dose or Concentration: 1-2 times the volunter of dexmedetomidine 

Volume: 
Frequency: I Given after Ketamine/dexmedetomidine to reverse the dexmedetom dine 

Route: im 

Length of treatment/administration: 
Purpose: Pre-Operative/Intra-Operative 

Non-Surgical Procedures 

Drug/Compound Name: I Betadine 
Species: I Rhesus Monkey 

Medication Type: I Other 

Dose or Concentration: 10% 

Volume: Small volume to cover affected area. 

Frequency: After each recording sess on, or every work day, whichever is more often 

Route: top cal 

Length of treatment/administration: I For life of implant 
Purpose: Pre-Operative/Intra-Operative 

Post-Operative 
Non-Surgical Procedures 

I 
Drug/Compound Name: I Bicuculline 

Species: I Rhesus Monkey 
Medication Type: Other 

Dose or Concentration: 5 ug/ul 

Volume: 5 ul 

Frequency: No more often than once every 3 recording days 

Route: I other: v,a m crosynnge mtracerebrally 
Length of treatment/administration: Duration of stimulation study (2-3 months) 

Purpose: Other: Chemically stimulate neurons of interest 

Drug/Compound Name: Carprofen 

Species: Rhesus Monkey 

Medication Type: Other 

Dose or Concentration: I 2-5 mg/kg 

Volume: ~0.8 ml 
Frequency: once per day 

Route: other: im or orally 

Length of treatment/administration: 2 days following major surgical procedures 

Purpose: I Pre-Operative/Intra-Operative 
Post-Operabve 

I 
Drug/Compound Name: I Oexamethasone 

Species: I Rhesus Monkey 
Medication Type: Other 

Dose or Concentration: 1-2 mg/kg 

Volume: ~ 1 ml 
Frequency: ! Given once if dura is pierced in surgery 

I 

I 
I 

I 

I 
I 
I 

I 
I 

I 

I 
I 
I 

I 
17/28 

Obtained by Rise for Animals.
Uploaded to Animal Research Laboratory Overview (ARLO) on 12/21/2020



11/4/2019 RATS - Amendment Complete Form - Amendment: ~ 
Route: other: iv or im 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

r 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Length of treatment/administration: Note that administrat on of carprofen or any nonsteroidal anti-inflammatory agent is contraind cated 
Purpose: Pre-Operative/Intra-Operative 

Drug/Compound Name: Granulex-V 

Species: Rhesus Monkey 

Medication Type: Other 

Dose or Concentration: I 0.12mg/ g Trypsin; 87mg/g Balsam Peru; 788mg/ g castor Oil 

Volume: N/A 

Frequency: When wound edge shows signs of crusting 

Route: other: spray 

Length of treatment/administration: 
Purpose: I Post-Operative 

Non-Surgical Procedures 

I 
Drug/Compound Name: I halobenzazepine (SCH23390) 

Species: Rhesus Monkey 

Medication Type: Other 

Dose or Concentration: 5 mg/ml 

Volume: 0.85 ul 
Frequency: I No more than once every 3 recording days 

Route: other: via m crosyringe intracerebrally 

Length of treatment/administration: Duration of study (2-3 month) 

Purpose: Other: Pharmacolog cal activation of neurons under study 

Drug/Compound Name: Hydrogen Peroxide 

Species: Rhesus Monkey 

Medication Type: Other 

Dose or Concentration: I 3% 
Volume: Small volume to cover affected area 

Frequency: Before and after recording, or at least 3 times a week, wh chever is more often 

Route: top cal 

Length of treatment/administration: I L1fet1me of implant 

Purpose: I Post-Operative 
Non-Surgical Procedures 

I 
Drug/Compound Name: I Iboten c Ac d 

Species: Rhesus Monkey 

Medication Type: Other 

Dose or Concentration: 10 ug/ul 

Volume: 5 ul 
Frequency: I Once in 3 or 4 sites 

Route: other: via m crosyringe intracerebrally 

Length of treatment/administration: 
Purpose: Other: Create penminant small lesion for identif cat on of recording sites 

Drug/Compound Name: Magnevist 

Species: Rhesus Monkey 

Medication Type: I Other 

Dose or Concentration: 0.2 mM/kg 

Volume: 
Frequency: At begining of MRI scan 

Route: iv 
Length of treatment/administration: I Duration of MRI scan 

Purpose: I Other: MRI contrast agent 

I 
Drug/Compound Name: I Midazolam 

Species: Rhesus Monkey 

Medication Type: Other 

Dose or Concentration: 0.1-0.2 mg/kg 

Volume: ~ 1 ml 
Frequency: I At time of MRI scan 

Route: im 

Length of treatment/administration: Time of MRI scan 

Purpose: Pre-Operative/Intra-Operative 
Non-Surgical Procedures 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 
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I Medication Type: Other 
Species: I Rhesus Monkey 

I Dose or Concentration: I 5 ug/ul 

I Volume: 5 ul 

I Frequency: Once every 3 recording days 

Route: other: via m crosyringe intracerebrally 

Length of treatment/administration: I Duration of inactivat on study (2-3 months) 
Purpose: I Other: Reversible inactivat on of neurons under study 

I 
I Drug/Compound Name: I Nair 

I Species: I Rhesus Monkey 

I Medication Type: Other 

I Dose or Concentration: Stock commercial product 

I Volume: Small volume to cover affected area 

I Frequency: I Once before surgery 

Route: top cal 

Length of treatment/administration: Once before surgery 

Purpose: Pre-Operative/Intra-Operative 

Euthanasia 

For each species used, please provide the euthanasia information. Techniques for euthanasia must follow guidelines established in the AVMA Guidelines for 
the Euthanasia of Animals: 2013 Edition. 

1. Species: 

I Rhe sus Monkey 

2, How will animals be euthanized? 

I No n - Physical Me tho d 

3, For animals that will be euthanized by a physical method, please indicate that method (decapitation or cervical 
dislocation), 

a. Please indicate the appropriate physical method. 
l othe r: Euthana sia wi l l be confi rmed b y a l ack o f hea r t beat a nd r espi ration f o r at l east 10 mi n 

b. Will anesthesia be used prior to use of the physical method of euthanasia? 

I 

c. If anesthesia cannot be administered, please provide scientific justification. 

I 

4, For animals that will not be euthanized at the end of the study, please indicate the final disposition. 

I I 

Euthanasia Medications 

List the drug(s) used for euthanasia on an animal by physical or non-physical methods. 

Please note that according to the AVMA Guidelines for the Euthanasia of Animals: 2013 Edition. "compressed CO2 in cylinders is the only recommended source of 
carbon dioxide because the inflow to the chamber can be regulated precisely. Carbon dioxide generated by other methods such as from dry ice. fire extinguishers, or 
chemical means (e.g .• antacids) is unacceptable." 

I 
I Drug Name: I Veterinary grade pentobarbital 

Species: I Rhesus Monkey 
Dose or Concentration: I 100-150 mg/kg 

Route: I iv 
Purpose of Drug: I Anesthesia. Euthanasia 

Tissue Collection 

Please enter the following infonnation regarding tissue collection for the protocol. See ARC Poli~ on Blood Collection from Laboratorv Animals. 

1. Tissue To Be Collected: 

Bloo d I 

I 

I 

I 

I 

I 

I 
I 
I 

I 

I 
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2. Frequency of blood and/or other tissue collections: 

At termination. 

3. Volume of blood and/or other tissue collected per time point: 

Brain at termination 

4. Describe techniques that will be used to collect blood and/or other tissue. 

At the termination o f pa r ticipation i n the experimental studies, an animal will be anesthetized wi th pentobarbital. 
The animal will then be perfused through the heart wi th normal saline followed by histological fixative solutions 
such as a formaldehyde solution. 

5. Describe how anemia and infection will be prevented. 

1 . Satisfactory n utrition. 
2 . Topical antiseptics after each recording session. 
3 . Topical or systemic antibiotics if there is any indication of an infection . 

Surgical Procedures and Post-Operative Care 

Please complete the following questions, noting that any requested exception to ARC Policy must be justified in the space provided. 

Note: ARC pol cy requires investigators to employ the following measures to ensure asepsis while conducting survival surgery: asept c surg cal techniques; asept c surg cal 
field; sterile instruments; clean lab coat/surg cal gown; and sterile surg cal gloves. For information on surg_eries on rodents and birds. please see the ARC Pofi9!.Q!!. 
Survival Surg_erv in Mice, Rats and Birds. 

Non-survival surgeries of extended durat on or procedures otherwise likely to increase the risk of lntraoperative infection and/or sepsis (e.g. gastrointestinal surgery) will 
be evaluated on a case-by-case basis to determine whether aseptic techn ques must be used. Refer to the ARC Poli~ on Non-survival Surgical Procedures for further 
informat on. 

Please note that surgical records are required for all animals. These records must include anesthetic administration and intra-operative mon toring, as well as post
operative recovery observations, including administration of analgesics and antib otics and suture/staple removal if appl cable. Additionally, any adverse outcomes must 
also be recorded. 

1. Pre-Operative care will include (check all that apply): 

I 1iJ' Lab tests I 
IO Condition ing I 
I liJ' Fasting: 12 hrs I 
I liJ' Other: I 

CBC, sed rate, hematocrit. 
For major surgeries, Animals o n a wate r schedule wil l be brought up to at least 60 ml /kg f o r at least 3 days 
before surgery and 2 weeks after surgery. 

Please note that a phys cal examinat on is required. 

2. Will neuromuscular blocking agents be used (e.g., Pancuronium, Succinylcholine)? Refer to the ARC PalicY JW. 
Neuronmsq!lac Dl0ckjng..Ag~. 
~ 

3. Select all criteria that will be used to assess the proper level of anesthesia. 
The level of anesthesia should be assessed on a continuous basis. 

1iJ' Respiration rate I 
1iJ' Heart rate I 
D EEG I 
1iJ' EKG I 
1iJ' Muscular relaxation I 
1iJ' Positive t o e pinch I 
1iJ' Corneal reflex I 
1iJ' Col o r of mucous membranes I 
1iJ' Other: I 
Animal vital signs will b e monitored and recorded every 15 minutes during anesthetic procedures. 

4. Surgical preparation of all mammalian species must include: 

1) Removal of hair w th #40 clipper blade in a wide margin around the incis on site. 
2) Three alternating scrubs using a germ cidal scrub and 70% alcohol. 
3) Placement of lubricating ointment into the eyes. 
4) Covering the animal except the surgery site w th a sterile drape. 
5) Placing the animal on an external heat source (water circulating heat pad or heating pad set on 'low· with a barrier placed between the animal and the heating 

pad). 

® I assure the ARC that surgical preparation will be perfo rmed as outlined above. 

Q Not applicable , as this protocol includes only non- survival surgeries f or which aseptic technique is not 
required. 
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PLEASE NOTE: Any deviation from the policies above~ be detailed and scientifically justified in the space below. 

5. Indicate the methods to be employed to prevent (a) hypothermia and ( b) dehydration (including volume of fluids and 
route). If this question is not applicable to the proposed surgical procedures, provide a brief explanation. 

To prevent hypothennia, the veterinarian recommends the use of water-circulating heading pads over heating lamps and/or electr cal heating pads. The use of 
heating lamps is strongly discouraged. If not used proper1y, heating lamps and electrical heating pads may cause thennal injury to the animal. Therefore, describe 
precaut ons taken to prevent hyperthennia. 

Circulating warm water pad. 
Warm i .v. dri p of physiol ogical solution. 

6. Surgical preparation of the surgeon must include: 

1) Wash hands w th gennicidal soap. 
2) Sterile gloves. 
3) Surgical Mask. 
4) cap and booties (not required for mice and rats) 
5) Sterile gown (dean lab coat or gown acceptable form ce and rats) 

® I assu re the ARC t h a t surg ical preparation will b e p erfo rmed as outlined above. 

Q No t applicable , as this pro t ocol includes only n on - s ur vival s urgeries f or wh i ch aseptic technique is not 
required . 

7. Instrument preparation must be performed by: 

1) Autodave sterilization or ethylene oxide (gas) sterilizat on. 
2) Either chemical disinfect on (acceptable between multiple surgeries in mice, rats, and non-mammalian species) 2!: 
3) Hot bead sterilizer. 

® I a ssu re the ARC t h a t instrume n t preparation wi l l be perfo rmed u sing one o f t h e me thods outl i ned above. 

Q No t applicabl e, as this pro t ocol includes only n on - s ur v i val s urgeries f or wh i ch aseptic technique is not 
required . 

8. Duration of Surgical Procedures {Must be completed as applicable): 

For non-survival surgery, ind cate the duration from anesthesia induction to euthanasia. For survival surgery, ind cate the durat on from anesthesia induction to 
recovery from anesthesia. 

Survival: I 3 - 8 hrs 

Non-Survival: I< 45 min 

9. Provide scientific justification for performing multiple survival surgeries on a single animal. 

Multiple survival surgeries will be approved only when they are related components of the experimental design. 

We propose a maximum o f 3 major surgeries on a new animal i n their first experiment and 2 surgeries per animal per 
subsequent experiment. If more surgeries are planned, permission wi ll be sought from this committee, unless the 
surgery is an emergency, one whose dela y will cause pain or suffering for the animal, in which case the surgery 
wi ll done with the approval of the veterinary staff a lone. It is most l ikely that a nimals will undergo far fewer 
than the maximum number of surgeries (for evidence of this, see the end of this section). 

Almost all of our experiments require the surgical placement o f a head-cap and scleral eye coils (to immobilize 
the head and record eye movements) and man y experiments require the surgical placement of a recording chamber . For 
experiments in which the behavi oral training wi ll be quick and neural recordings wi l l be made, all three can be 
surgically placed i n one surgical procedure. Because the recording chambers require far greater maintena nce 
because of the exposed dura, there is substantial benefit from postpon ing the implantation of the chambers as long 
as possible. Thus, for behavioral experiments or experiments in which neural recordi ngs wi l l be made, but in which 
the behavioral training could take many months, we surgically implant the head-cap and eye coils first a nd perform 
a second surgical procedure to implant the chamber or chambers at a later d ate, when the training has been 
completed and/or the critical basel i ne behavioral data has been obtained. Generally these surgeries will be 6-10 
months apart. In some experiments, the use of an additional chamber ma y become necessa r y after recording from the 
o rig inal chamber(s). In these cases its implantat i on may be defe rred to a later date, and always 6 -18 months after 
the previous major surgery. 

There is one circumstance in which additional surgeries may be needed and then on ly with the concurrence with the 
vete r inarian. Occasion al l y eye coils and or head-caps break or crack and need to be replaced or repaired in order 
to ensure that the implants a re functioning safely and properly. Because the statistical strength in ou r 
experiments comes from within a n i mal comparisons, an experiment cannot continue without these repairs. 

The first surgical procedure a new animal goes through is the placement of the head-cap and eye coi l (and 
chamber(s) if appropriate). If, as out l ined above, the anima l needs a chamber placed o r a second chamber placed, 
the animal could undergo a second or third surgical procedure. As such, I have proposed a maximum of 3 surgeries 
for a new animal for their first experiment. Usually, the i mpl ants remain intact across experiments, so when an 
animal goes o n to a new experiment, the most l ikely thing is that they wil l not need any new surgical procedures. 
However, if the new experiment involves the animal performing the same task, but recording from a different reg i on 
of the brai n, then it is possible that two more surgical procedures could be performed - one to place the first 
chamber in the new location and a second to place a new chamber on the other side of the head. As such, I have 
proposed a maximum of 2 surgeries per animal for subsequent experiments. By using a nimals in multiple experiments 
we mi nimize the total number of animals used by moving tra i ned monkeys from one experimental g r oup to another. 
Gene r al l y, an animal participates in no more than two experiments within the 3 year protocol (many p articipate in 
just one), so although the maximum number of surgeries is l isted as 5, most wi ll go through far fewer. 

We currently have 5 a n ima ls in the lab under this protocol, as of June 2019, they have undergone the following 
procedures since they arrived i n the l ab: 
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- Monkey K: 4 surgeries (eye coil+ head- cap+ chamber; new chamber placement; moved chamber; replaced head-cap) + 
1 emergency surgery since 2014. 
- Monkey L: 1 surgery (head- cap only) 
- Monkey M: 2 surgeries (eye coil+ head- cap; chamber p lacement ) + 3 emergency repai rs since 2014. 
- Monkey N: has n ot un dergone any surgical procedures 
- Monkey O: 1 surgery (head- cap only) 

Based on the scientific justification for the number of surgeries per animal per experiment given in the previous 
paragraph, the animals who are presently i n the lab wil l u ndergo no more than 4 additional surgical procedures i n 
the next 3 year cycle (2 surgeries per experiment and a maximum of 2 experiments per animal) and new monkeys wi l l 
undergo no more than 5 surgical procedures in the next 3 year cycle (3 surgeries for the first experiment and 2 
surgeries for those who may participate in a second experiment). We reiterate that this is a theoretical maxi mum 
and we wil l rarely (if ever) reach these n umbers . For example, i n the last protocol period, we performed a total 
of 5 surgical procedures on four different animals, with no more than two procedures o n any one a n imal. However, 
if we think additional surgeries above the maxi mum are required, we wi ll consult with the DLAM veterinarians prior 
to proceeding. 

10. Please describe all surgical procedures, including non-survival procedures. 

All s u rgery wi l l be c o nducted u nder strictl y a septic c o nditions, with t h e an ima l under genera l a nesthesia a nd 
mounted i n a stereo t a xic instrument a nd anima l s receive analgesics befo re and aft er s u rgery . Af ter majo r 
pro t o c o ls, animals a r e a lso g iven a NSAID and antibiotic s. As a general r u le, we have the DLAM v e t erinary staff 
perfo r m a l l d r ug - r elated d uties (p r e - op prepar ation, anesthesia a nd a nima l mo nito r i ng during t h e p r oce d u r e, and 
p ost-op care ) a nd t h e s u rgical preparat i o n. Me mbers o f the l a b perfo rm the s u rgica l proce dure u nder the PI's 
~ion, u nde r Dr 1 1 s upervision a nd/o r under the s upervisio n of a v e t , if neither the PI no r Dr 
- is a v a i lable. 

Medications for Surgica l Pro cedures: 
Bupreno r phine, b uprenorphine- SR, ca r p r o fen, bupivacaine and/o r lidocaine will b e u sed as a nalg esics, as 
a ppro priate for the i nd i vid u a l a nimal and s u r g ery . Ketamine, d exme d etomi dine, d i azepam, midazo lam, x y laz i ne, 
i s o flurane, sevo f lur a ne and/o r prop o f o l will be u sed as induction o r maintena nc e a g ents as appropriat e f o r t h e 
i nd i vidua l animal and s u rgery . Cefa zolin will b e u sed as a s u r g i ca l prophy lactic a nt i b i o tic if t he surg e ry d o es 
not invo lve the sku l l or d u r a . Ceftria x o ne wi l l be u sed as a s u rgica l prop hyla c tic antibio tic if the s u r g ery d oes 
i nvo l v e t he s kull. Atropine i s g i v en a s need ed t o contro l s a livation o r bra dyca rd i a . 

S u r g i ca l Prepar a tion: 
Because o f t h e rel at i ve ly larg e size o f o ur a n i mals, t h e s t ereo taxic instrument is attached t o t he operating t able 
a nd its h eight a djustabl e. Anesthesia will f i r st b e ind u c e d with ketamine and Xy lazine, after which anima ls wi l l 
be prepared in an adj a c ent r oom. The surg i c al site will be prepared b y remov i ng any hair from t h e area wi t h 
clipper s f o llowe d b y a depila t ory (Na i r, Ca OH) if nec essary . The a rea will then b e s c rubb ed wi t h Betadine a 
minimum o f t h ree times, washed with 70% E tOH a nd t h en painte d with Be t a d i ne s o l ut i on. After t hat, t h e an ima l is 
tran spo rted t o the O .R., trach e a i n t ubated , i.v. line intro d uce d , s u rgic a l f i eld delimited , a nd draped wi t h 
ster ile b l anket. Vita l signs are conti n uously monito red . Bo d y temperature is t h ermostat i c a l ly ma i ntained b y 
circu l at i ng wa rm water pad o r a i r heater. 

Eye Coi l Procedu res: 
If t h e s cleral coils used t o reco rd e ye movements a r e no t to b e i mp l a nted , bland ophthalmic ointment will be 
a ppl ied t o b oth e yes f ol l owi ng adminis t ra t i o n o f anesthesia t o prevent d esic cation, o therwise, t hey will b e 
imp l anted using a spec i a l tech n ique t hat has been desc ribed in t h e l iteratu re (see J udge, Richmond & Chu (1980)) 
a nd is used in ma ny l abo ratories a round the world study ing t h e ocul omot o r s ystem i n a wake monkeys. After o pening 
t h e eye l id with a specul um, an incision is made in the limbu s connec t ing the conj un c tiva t o t h e eye, u s i ng f i ne 
mi c r o - dissec tio n s c issors. Q- tips a re then u sed t o blu nt d issect under the conj un c tiva, and, on c e open, t h e coi l 
i s placed aro u nd t h e eye. A l arg e needle (1/2 curved s uture need le, size 4 ) i s then u sed to p u ll the wires from 
t h e coi l a r ound the o rbit and out of the skin o n t h e f o reh e ad . Th e wi re is then re i nserted s ub cutaneously a nd i s 
brought out a t the l ocation of t h e h e ad- c ap, whe r e it is a t tached to the plug s on c e t h e h e ad- cap p lac e me n t i s 
c omplete (see below) . Once a coi l has b een implan ted, the op hthalmi c o intment is p ut o n the e ye. 

Head-cap a nd Chamber Place me n t: 
Fo l lowing the implantation o f coils around o ne or b oth eyes, the a nimal is adjus t ed in t h e stereotaxic d evice t o 
ensu re the co r r e c t orientation of t h e head and t o f acilitat e the c o r r e c t placement o f the r e maini ng i mpla nts: the 
head-cap a nd recordi ng chamber (s ) , which are made o f h igh -gr a d e stain less s t eel, t itanium, PEEK o r a copo l ymer 
res i n (20 % glass-fil l ed Delri n 570) . A mi d line i ncision will b e made thr ough t h e skin over t h e c ranium extendi ng 
from t he r egion o f t he external occipital pro t uberance to wi th i n a c entimeter or t wo o f the b row rid ges. If 
ne c essa ry, t h e temp oral i s musc le will b e re f lec ted o r partia lly removed to g a in a c cess t o t h e u nderly ing 
periosteum . The perio steum will t h en be c leaned a nd d ried. I n a nimals t hat a l ready have a head-cap , the viability 
of t h e p r oposed s i te f or t h e c h amber on the sku l l will b e d etermi ned b y the PI o r a senio r lab member in 
c o ns u ltation wi th a DLAM ve t . When placing c h ambers, a t rephine will b e used t o remove a circu lar disc o f b o ne 
from t he cranium, taking care to e n s ure that t h e u nderly ing d u r a i s l eft i ntact. I n t h e u n l ikely e vent that t h e 
d u r a is d amag ed s uf f iciently t o al low herniation o f cor t ex, the craniot o my is rep l ace d , the groove f illed wi t h 
b one wax a nd, if p ossibl e, the enti re area sea led with d e nta l ac r y lic. Cr a nia l i mpl ants wi l l be held in place with 
one o f two me thods: 1) a titanium headho l d er with 2 - 4 a d j u stable s t r ips will b e positio ned stereotaxically, and 
t h e strips s c rewed t o t he sku ll; o r 2) a d enta l ac r y lic (methyl me thac r y l a te ) c ap will be secu red t o t h e skull 
with n ume rous stai nless steel , tita nium o r c e r a mic s c rews. After a f i nal clea ning with sali ne and/or hydrogen 
peroxide, the periosteum will b e dried and ma y be p a inted wi th c y a n oacr y l a te (Ve t b ond ) . A stai nless steel , 
tita nium, o r cop olymer r esin plug (used t o secu re t he h ead t o t h e p r i mate c h a ir during experiments ) will b e 
p os i tioned ster e o taxica l ly a nd t h e n secured to t he skull with dental acryl i c , which b onds t o geth er all o f t he 
s c rews /bolts / strips t o f o rm a s i ngl e r o bu st i mpla nt. Edges of t h e acry l ic wi l l be made as s moo t h as possib le, 
using Teflon s heets i f appropria te, t o minimize wound e d ge i rri tation . Reco rding c ha mbers wil l be p ositio ned over 
t h e trephine h o le stereotaxically a nd sec ured t o t h e rest o f the i mpl ant wi th denta l a c r y l ic , o r, in t h e c ase o f 
t h e titani um headholder, f o u r n y l on screws wi l l be i mplanted i n t he s kull u s i ng ke y slo ts, and t he c h ambers bonded 
t o t h e m b y a c r y lic. The wound edg e wi l l b e c leaned a nd s u tures (skin stap les o r non-ab s o r bable 2- 0 o r 3 - 0 s u t ures ) 
i nserted t o keep t h e sk i n c l o sely oppo sed t o t h e i mplant until h e a ling h as o ccurred. If necessary , modif i ed V
plasty incisions wil l be u sed to e n s ure that t h e sk i n is c l o sely a lig ned wi th t he marg in o f t he i mplant. 

Perfu s ion: 
Fo r perfusio ns, the a nimals will be g i ven a h igh dose (100- 15 0 mg /kg ) of vet erinary grade pento b a rbit al. After 
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verifying the absence o f pedal ( t o e-pi nch ref l ex) , a n incis ion wil l be made a l ong the midl ine o f the chest and the 
diaphra gm will b e cut b ac k a nd the r i bs ope ned t o e xpose the heart . A sma l l cut wil l b e made in the left ven t ricle 
throug h which a tube wi th a thic k g lass end piece wi l l b e i n ser ted u p a nd into the a o r t a . T h in aseptic string wi ll 
be u sed t o secure t h e e nd p iec e i n t h e a o rta . Th e rig h t atrium wil l then be cut a nd the d esc e nding a o rta c l amped . 
A p ump o r gravi t y f eed wi l l be u sed t o perfu se t he upper bod y with i s o t o n ic saline , f o l lowe d b y Fo rmalde hyde . 

11. Please indicate the suture materials to be used: 
Iii!' I nternal: abso rbab l e sutures (e .g., Dexon, Vi cry l ) 

~ Ext ernal: non - absorb ab l e s kin s u tures (e . g . , Nyl on, wound cl ips). Please note that external skin sutures or 
wound clips must be removed 7- 14 d ays f o llo wing surgery . 

ID Othe r / not applicabl e (descr i be be l ow) : I 

12. During recoverv. from anesthesia, what indications will be monitored to assure the animals are stable? 

In accordance with the Guide for the care and Use of Laboratory Animals, particular attent on should be given to thermo-regulation, card ovascular and respiratory 
function, and post-operative pain or discomfort during recovery from anesthesia. 

Respiration, heart-rate, mucous color, mobility , e y e ref l exes and t emperatu re a r e moni tored c ont i n uously a nd 
r eco rded e v ery 15 min until just before extubat ion. The a n i mal is place d bac k into its tran spo rt cage upon 
extubation. After extubation, a nd unt i l the a n i mal i s a ble t o c l imb onto the perch , the an i mal i s mon i t ored 
continuously f o r sign s o f p a in, dys phor i a , na u sea , o r a bnor mal a mbu lation o r respiration. T he DLAM vet is a l e r ted 
if any abno rma l s igns a r e seen. 

13. How often will animals be monitored after anesthetic recovery_? 

The ARC reQuires that animals be observed continuously by trained personnel during the immediate anesthet c-recovery period ( i.e., until the animal is ambulatory) 
and at least daily after anesthetic recovery. However, post-operative mon toring frequency may be greater depending on the complex ty of procedures involved, 
administration of post-operative analgesia, and the species of animal used. 

T he a nimal i s mon i t ored continu ous ly, wi th observations recor d e d e v e ry 15 min , unt i l i t is abl e t o c l imb up ont o a 
perc h, a nd then at l east daily ther e a f t er f o r 3 day s f o l lowing a non-invasiv e p rocedure ( s uch as i mplant 
ma intena nce ) or f o r 10 day s if the a nima l has s u t u res. 

Species Surgery 

I Species: I Rhesus Monkey 

I Number of Animals: I 8 

l ____ __csccu=crg-=ery"--'--'T-'ype=cc= +I _N_o_n_su_rv_iv_a_l _S_u..crg'-e_ry'--------------------------------------------f 
surgeries per Animal: 11 

Time Between Surgeries: 

I Species: Rhesus Monkey 

I Number of Animals: 4 

l ____ -'S"'u"'rg-=ery"--'--'T-'ype="'-:+-M_u_lt-'ip_l_e_S_u_rv_i_va_l_S_u_rg.:.e_ry-'-------------------------------------------1 
surgeries per Animal: I 4 

Time Between Surgeries: I 6-18 months 

I I 
I Species: I Rhesus Monkey 
I Number of Animals: 4 

l _____ s_u_rg....:..erv_,__T-'ype'-'--_:+-M_u_l_ti'-pl_e_s_u_rv_i_v_a_l s_u_rg-'--e-'ry-----------------------------------------1 
surgeries per Animal: 5 

Time Between Surgeries: 6-18 months 

Non-Surgical Procedures 

1. Describe the basic methods used for all non-surgical manipulations (e.g., imaging, behavioral studies, Parkinson's and 
diabetes induction, chronic implant maintenance, cannulation). 

There a r e 10 non- surgi cal p r o cedu r e s. 

1 . Imp lan t ma i ntenan ce. Al l i n strumen ts and c ons umables u sed i n thi s pro c e ss are p re - ste r i l i z e s, heat ste r i l i zed 
(using a ste r i l i zing o ve r ) o r l iquid steri l i zed (using a safe a g ent such as Cide x OPA). 

(a ) Head cap mainte nance . Routi ne car e wi l l c o ns i st o f gentle cleaning o f the skin- i mplant margin wi th sal i ne o r a 
d i l u te Betadi ne s o luti on . I f cru s t ing o ccurs at the marg i n , products s u c h as Granul ex- V (Be echam) ma y be u sed t o 
assis t wound h e a l ing thro ugh debr i dement and st i mu l at i on of e p ithe l i al g r owth . 

(b ) Reco rdi ng chamber maintenan ce. We have 2 ma i n f o r ms o f recor d ing c h amber maint enanc e: Stand ard cle aning a n d 
S i l ico ne Seal i ng . Us ua l ly, an i ma l s wi th record i n g chambers underg o t he standard c l ean i ng p r oce d ure. Se aling i s 
generally used wh e n the chamber i s c onduc i ve to c r eat i ng a g ood s e a l (s uc h as, whether it is herma tical ly seal e d o r 
whether t he dura is tangen t i a l to the e dge of the chamber) a nd the a n i mal wi l l be on a break f r om reco r d i ng o r has 
j ust und ergone p l aceme n t o f both a head ho lder and rec o r d i ng chamber . 
(i) Stand a r d cleaning. Chamb e rs are f l ushed with h yd r o gen p e r o x i d e , r i nsed multip l e time s with steri l e sa l i ne and 
then flushed with d i lut e d Betad i ne a nd r i nsed again wi th ste r i le sal i ne. The walls o f t h e chambers a re also r ubbed 
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wi t h a Q-tip a nd the cap i s cleaned separately with hydrogen p e roxide , a Be t adin e scr ub so l ut i o n a nd i s then 
ster i l i zed . Chambe rs are always seal ed wi t h a pre- steri l i zed cap . If the chamber i s used for phys i o l ogy, it is 
clea ned bo t h b efo r e and after t h e s e ssion . 
(i i ) Th e use o f a su r g i c a l g r ade s i l i con e e l astomer to s e a l the c r an i otomy . This t echnique i n volves t ho r oughly 
r i ns i ng t he chamber wit h sal i ne a n d f i l l i ng t h e base o f the chamber with 3 mm o r more o f a 2 - compon ent l i qu i d 
sili con e elas t omer . The e l astome r comes i n a syr i nge wi t h 2 chambe rs a nd i s i n jected t h r ough a ster i l i zed tip, 
whi ch i s repl a c e d f o r e ver y a p p l ication . To maintain t he s t eri l i t y o f the c o n ten ts o f t he syri nge , we l eave the 
ster il i zed tip o n . Because t he sili cone remain i ng i n the tip is steri le a nd hardens, i t provides a so l id s t eri l e 
ba r r i e r be t ween t h e conten ts of the syr i nge a nd the outs i de wor ld . Each t i me the s i l ico n e seal is r emoved o r 
r ep l aced, the chamber wi l l b e tho r oughly r i nse d with sal i ne and t he wa l l s wi l l be d r i ed . The cap i s c l ean e d 
separately wit h hydrogen perox i d e, a Betadi ne scr ub sol ution a nd i s then brie f ly ster i l i zed a nd r i n sed wi th s t eril e 
sal i ne . Whe n t h e sili cone sea l i s to be l eft f o r mo r e than 3 days , t he seal wi l l b e checked 1 - 2 days a fter i t i s 
p l a c e d t o make su r e the seal is good . The presence o f any l i qu i d on top o f the seal i ndi cates a poor seal a nd wi l l 
r esul t i n replacement o f the si l icone . Pub l ishe d wo r k has shown t ha t a we l l - seal ed chamber can b e l eft c l ose d and 
unt ouche d for a t l east 5 - 12 months (Spitler & Gotha r d, 2008) . Only chambe r s that a r e her matically seal ed wi l l be 
l eft for mor e than 2 week s; i n these cases, t h e seal a nd chamber wi l l be che c ked at l east once a week . Chambers 
that a r e not hermatical l y sealed may undergo stand a r d cleani ng (see next section ) before t h e s i l i cone is appl ied . 
This form o f maintenance has severa l a dvantages ove r the s t andard clean i ng reg i me . F i rst, by r educ i ng cleani ng time 
and the app l ication o f hydrogen per o x i d e a nd be t adin e, it reduc es the time tha t the a n i mals a r e h ead f i xed and not 
r eceivi ng rewa r ds . S e c o nd , t his techn i que n ot o n l y keeps the dura s t er i l e, but a l so sign ifi can tly and subs t antially 
r e duces gran u lation tissue a nd bone g r owth . As such, it greatly reduces the chan ce t hat a dural debriding surgery 
must b e perfo r med. Desp i t e t he e xceptio n al cos t o f this protocol, i t has many a dva ntages t o a n ima l welfa r e, and we 
p l a n t o use th i s technique . 

(c) If a f oul odo r o r pur ulen t discha r g e is n o ted at t he s kin margin o r wi th i n the we l l, we wi l l a l ert DLAM 
vet erin ary staff. 

2 . Dural Debridi ng . Dural th i c ke n i ng i s a common tissue r esponse secondary t o chron i c exposure . Therefore, i n order 
to fac i l itate the place me n t o f e l ectrodes, th i nn i ng of the dura wi l l occasion al l y be don e under g e n eral a nes thesia : 
gran u latio n tissue a nd r egenerated pe r ios t eum wi l l be removed us i ng i nstrume n ts such as cure t tes, Q- tips, d e n t a l 
probes and suction u nd er a d i ssec t i ng mi c r oscr ope . Occas i o nal l y we a r e ab l e to this whe n a n a n imal is under 
anesthesia f o r an emergency r epair, othe rw i se the a n ima l is anes t he tized wi t h i n j e ctable, i nhala n t, o r a 
combination of anes t h es i a as appropriate for the l e ng t h o f procedure a nd the i n divi dua l anima l as de t ermi ned by the 
ve t erin ary s taff. I n the past we have g e ner al l y done 1 d ebri din g per a n imal ever y few years a nd expect t o do so at 
the same rate i n the f utu r e . 

3 . Ani mal handl i ng . The d etai l s of g ett i ng t h e a n ima l s i n t o the p r imat e cha i r s a re d escr ibed under the Phys i ca l 
Restra i n t sectio n . Th e mo n keys are trai n e d t o al l ow the exp erimenters to at t a c h a po l e to the i r co l l ar . They t h en 
e x it the c age, wa l k to a scal e, sit o n the scal e, wa l k t o a su i tably s i zed p r imate chair a nd then hop i nto the 
chai r . The cha i r, with the monke y i n i t, is t h en we i ghed t o get a n a ccurate weight measurement . Within t he cha i r, 
they a r e restrained by the walls a nd n e ckp l a t e a nd by attaching a chain , whi ch i s fixed t o the chai r, t o the 
co l l ar . They a r e then whee l ed t o t h e l ab , whe r e any routine ma i n t e na nce o f t h eir i mp l ants i s done, after wh i ch the 
cha i r i s move d i nto the r i g . Du r i ng b ehaviora l t r ain i n g, testing , c lean i n g a nd r ecording, the mon key's heads a r e 
a f f ixed t o a p l a t e o n t he t op o f t h e pr i mate cha i r. 

4 . Neur ophys iol og i c a l record i ngs . The activi t y o f i ndividua l neu r ons , groups of neur ons , o r l oca l f i e l d po t e n tials 
i n the brain wi l l be s t udi e d i n re l a tion t o t h e performan ce of the cogn i tive tasks t o e l uc i date the u nde r lyi ng 
neur al mechan isms . Ne u r onal a ctivity wi l l be measu red i n var ious r eg i o n s o f the brain by i n troducing 
micr o e l ectrodes t hrough t h e dura using a p revi ously implan t ed r ecordi ng cyl i nder t o whi ch a mul ti - e l ectrode 
micr odr ive wi l l b e a t tached . If ne c essar y, gu i de tube s wi l l be i nserted through the dura t o i mpr ove t h e r el i ab i l ity 
o f the micro elect r ode recordi ngs . Alte r n a tive l y , b u ndles of mi crowires wi l l be passed through the guide t ube o r 
i nser t e d i nto the b rai n at t he time o f i mp l ant surgery o r u nder a subsequent su r g i c a l p r ocedur e . A g r i d p l a c e d i n 
the cyl i n de r secur es th i s s tai n l ess steel gui de t ube, a nd the guide tube may r emain u nd istur bed i n the brain f o r 
sev eral months . I n some cases, e l e c trodes wi l l b e secured t o t h e guide tube, detached f r om the e l ectronic reco r ding 
system, a nd l eft i n the b r ain for up to several weeks . If more than momentary d i scomfort is i nvo l ved, then 2 % 
Bupi vicaine w/o epi neph r i n e wi l l b e appl ied t o the dura . Al l guide t ubes and elec trodes wi l l be steri l ized before 
use as descr ibed above . Particu l ar c a r e wi l l be take n t o mi n imize neural dama ge du r i ng the placeme n t o f the gu i de 
tubes and e l ectrodes since t his has the potential t o compromise t he an i ma l 's sen sor i mo t or coor din ation a nd h enc e 
j e opar dize the enti re study . Because the b rain is n o t known t o have nocicept ors , i n t r acerebra l e l ectrodes do n o t 
g enera l l y g i v e rise to a ny pain o r discomfor t ; such electrodes are wel l tole r ated by human patien ts, and the 
imp l anta t ion o f t he e l ectrodes i nto the brain (as opposed t o through t h e skul l) are r outinely p e rforme d wi t hout 
anesthesia . 

5 . El ectrical stimu l a tion . Stimulation through t h e r eco rdi ng e l ectrode o r th r ough separatel y p l a c ed e l ectrodes wi l l 
be done t o aid i n the assessment o f t h e f u n c tio n a l organ i zation o f t he recordi ng reg i on. Pas t exper ien ce i ndicat es 
that t his p r ocedure i s r a r ely stressful and wi l l b e done wh i l e the a n i mal is awake s i nce 1) correct p l aceme n t o f 
the elec t rodes can o n l y b e a ccompli shed after f i r s t recor ding the neur ona l a c tivi t y assoc iated wi th b ehavior , and 
2) the ocul omoto r or o t he r b ehavio r al r esponses to the stimul i would b e modified o r e v e n e l imi nated by a n esthetics . 
Currents are usua l ly l i mited t o 100 uA or l ess, and are a lways i njected b i - phasica l l y . If the mon key r esponds to 
the stimul ation i n a ma nner suggestive o f discomfort ( e . g . grimac i ng , vocalization, squi rmi ng , etc . ), then the 
e l ectrica l stimu lation at that si t e wi l l b e i mmediately discontinued. Usually, micr ostimu lation exper ime n ts are 
performe d 3-5 days a wee k du r i ng t h e testing session s . Wi th i n that session , be t ween 25-50% of tri a l s i nc l ude 
micr ostimulation for a du r a tio n of 500 ms, although a r a ng e of du r a tio n s f rom 50 - 1 000 may b e use d . Gen eral l y, once 
the du r a t ion is set (sa y 5 00 ms) it wi l l b e used f o r a l l sessions withi n that exper i ment . 

6 . Che mical s t imu l a tion . An ant agon i s t or agon ist o f t he ne urotra n smitter g a mma-ami n o - but y r ic ac i d (GABA), such as 
muscimol, wi l l be i n j ected v i a a Hami l ton s y r i nge t o study thei r e f fects on the an i mal ' s b ehavior and o n t h e 
r esponse prop e r ties o f the neu r ons thought t o mediate that behavior . Th e quan tities i nvolve d wi l l be v ery s mal l 
(mi crol i t ers ) and their eff e c ts are rarely s tress f u l ; the object i s to i nv estigate t h e physio l ogica l f u nct i on o f a 
ve ry restr i c ted reg i on of the b r ain a nd it would defeat the pur pose of the study if the i n j ected subs tance were t o 
spread t o othe r reg i ons . I nj e c tio ns wi l l b e done wh i le t h e animal is a wa ke s i nce corr ect p l acemen t of the 
can n u la/ guide tube can on l y be accomp l i shed after f i rst r ecordi ng the n eu r o nal activ i t y assoc i a t ed with behavior . 
If the monke y r esponds to the neu r o transmitter s i n a mann er suggestive of discomfo rt (e . g . , g r imac i ng , 
vocaliza t ion , squ i rmi ng , etc. ) then t h e an i ma l wi l l be a n esthetized with ke t amin e, p e ntob a r bital o r g a s anesthesia, 
a nd the enduring n eu r al /behavior al effects s t udied a fter recovery f r om the a n esthetic . 

7 . Somatosen sor y Stimu lation . During the study o f b r ain areas r esponsiv e to s omat osen sor y as wel l as visua l s timul i 
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the mon key' s skin and u nd e r lyi ng tissues wi l l be s t imulated with the sor t s o f stimuli tha t a re r outinel y use d i n 
h uma n cl i n i ca l exa mi nat i o n : puffs o f air, wisps o f co t t o n, or pape r . 

8 . Anato mical Techniques . Magnetic reson ance i magi ng (MRI ) i s a n on- i nvas i ve method o f obtain i ng h i gh resolut i on 
i mages of t h e body . This me t hod has p r oven par ticularly useful f o r i maging d i scr e te struct ures i n the brain . 
Researchers at the NI H have deve loped a method that comb i nes stereot ax i c l ocal izatio n wi th MRI i maging, whi ch 
a l l ows placemen t o f guide tub es di rected at g i ven b r ain structures with a high d eg r ee o f accur acy n o t pre vious l y 
possibl e . MRI can also provide us wi t h an accurate i ma ge of the succe ss o f our i n t ervention s postoperatively . One 
e xa mple is the local i zation o f the disc r e t e damage r esulti ng f r om i n j ections of ibot e n i c acid i nto c o r tical and 
subcortical areas . Due to its non- i nva s i ve nature, MRI p r ocedur es are r outinel y u ti l i zed i n human patients as a 
diagnostic too l to i den t ify a nd study both nor ma l a nd abn ormal b rai n function s . To t his end, we e ither util i ze a 
n onferr ornagn e tic ster o t axic headhol der d eve loped f o r t his function o r the Brai ns ight system. The Br ain sight system 
i s s i mi l ar to the systems used i n human ne urosurgery t o l oca l i ze brai n r egion s wi t h MRI. Wi th th i s system a f rame 
that surrounds the coil is used t o ho l d the a n i mal s' head stationary (using the previ ously i mpl a n ted hea d pos t ; i f 
i t's a new animal the n we wi l l have i mplanted either a h e ad ho l ding post or we wi l l ho l d its h e a d i n p l a ce us i ng 
b l a n kets and other cushi o n s on e i t h er s i de of its ears) . I n either case 5 removable f iducial marker s are a t tached 
f o r i mag e reg istration . The markers a r e visua l ize d toge t he r with the head to provide registration o f the b rai n 
image f o r sub sequent su r g i ca l p r ocedur es a nd brai n structu re targeting under MRI guidance . 
Sedated a n i mals wi l l be transpor ted t o the MRI u n it using app roved a n i mal transportation procedur es . This usua l l y 
i nvolves p lacement o f the an i ma l i n a s mal l , seal ed transp o r tation cage a nd then p l a c eme n t of the cage i n a c overed 
cart . Ap propriate i n ducti on and ma i n t e nance a n esthetic r e g i me wi l l b e chosen by the v e t e r i n ary staff from t hose 
given i n the Surge ry sect i on of the p r otocol based on the i ndividual a n i mal and procedur al needs . Whi l e i n the MRI 
unit, the a n i ma l 's o x ygen saturation and heart rate wil l b e mon i t ored conti n uously wi th an MRI compat i ble pulse 
o xime try un i t. I n t h e even t that t his equipmen t fai l s, we wi l l mon i t o r the a n imals/vi ta l s manual l y b y taking b r eaks 
be t ween scan s ever y 15 mi n s . Docume ntat i on wi l l occur du r i ng t hese i nterval s . A membe r o f the vete r i nary s taf f wi l l 
a lways be i n attendan ce t o monitor the animals' h ea l th dur i ng a ny MRI scan s and provi de anes t hes i a and a n y 
n ecessary e mergency care . Du r i ng t h e scanni ng session, t he a n i mal wi l l be c overed with b l a n kets to ma i n tai n i t s 
body t e mperatur e . To aid i n the i mag i ng of tar get s i tes, some monkeys may b e i njected i n travenous l y wi th Magnevist 
dur i ng the scan n i ng session . To f a ci l i t a te the l oca l i zatio n of recording e l ectrodes, MRI - i mageab l e mater i als may be 
i nser t ed th r ough the recor ding grid d i rectly, or th r ough a p l astic guide tube i n ser t ed i n the g r i d . Exampl es o f 
such material i nc l ude qua r tz f ibers, tungsten recording e l e c trodes, o r capil l ary p i pet t es f i l l e d wi th Vitami n E or 
Magn evi s t . Each s e ss i on c a n l ast f r o m 45 mi n to 2 hours, after wh i ch time the a n imal is tra nsferr ed back to the 
home cage where it is mon i tor e d con tin uous l y until i t awaken s and is abl e to climb o n t o the p e rch , with r ecords 
taken every 15 mi n . Animal s tend t o have MRis p r i o r to chamber impla ntation and again after i mpl a ntat i on. Gi ven 
that we do n o t tend to move or remove chambers o ften , th i s r esul t s i n a n i mals usua l ly having two MRis i n a year a nd 
then usual ly having n o MRi s f o r the fol l ow i ng 2 - 3 years . 

9 . Common Behavior al Task s . 
i . F i xation tasks . I n these tasks, the animal must f i xa t e a cen tra l s pot for the dur a tion o f the t r i a l . Stimu l i may 
appear i n the per i phery a nd the an i ma l i s r ewa rded for maintain i ng f i xation i n the center unt i l the spot goes out . 
i i . Visua l ly a nd Memory Guided Saccade tasks . I n these tasks, the an i mal s mus t f i xat e a cen tral spot for a few 
hundre d mi l l iseco nds, aft er whi ch a stimulus a p p ears i n the per iphery . I n the v i sual l y guided saccade task , the 
per i pheral stimu l us r emain s on and the animal mus t ma ke a rap i d eye movemen t (saccade) to i t as soon a s the cen tral 
spot is extinguished. I n the me mo ry guided saccade task, the p e ripher a l stimul us goes o f f and the animal must ma ke 
a saccade to t h e remembere d l ocation as soon as the central spot i s exti nguished . I n some version s of these tasks, 
o ther dist racting s timu l i may b e p r esente d away from t he sacc ade target l ocation s . 
i i i. Vi sual Search tas k s . I n cen te r - out ve r sions of visual sear ch tasks, the an i ma l f i xates a cen t r al spot for a 
few hundred mi l l iseconds, after wh i ch a c i r cu l ar ar r ay o f stimul i appears . I n saccade vers i o ns o f the task, the 
animal mus t make a n e ye move ment t o t h e ta r get as soon as t h e f i xation po i n t goes off . I n manual v ers i o ns o f the 
task, the a n i mal main ta i ns f ixation , but i ndica t es the p r esence, a b sence or orien t at i o n of the t arge t by pushing a 
but ton o r re l easing a bar . I n foraging version s o f visua l search tasks, the animal f i xates a spot for a few hundred 
mi l l ise c onds, a fter whi ch an arr ay of stimul i appea r s . I n t h ese v e rs i o n s o f the task , t he a n i mal is f r ee to look 
around the array unti l he f i nds the t arge t . I n t hese a r rays , t he stimu l i are typical l y n o t arr anged i n a cir cle, 
but are s p read o ut a r ound the v i sual f i e ld . 
i v . Change Bl i ndness task s . I n these tasks, t h e animal b e g i n s a tri a l by f i xating a centra l spo t f or a few hun dred 
mi l l iseconds, a fter whi ch an arr ay of stimul i appea r s f o r 500 ms, f o l l owed by a br i ef b l ank screen, fol lowed by a 
r eappearance o f t h e array . I n change tr i als, one of the stimul i changes a nd the an i mal must make a saccade to that 
stimu l us . I n n on- cha nge t r i a l s, the a n i mal must main tai n f i xati on. 
v . Ma t ch-to - Sample t ask s . I n ou r mai n match- t o - sampl e task, the a n i mal is presen ted wit h a s t imu l us i n a cen tra l 
l ocation, where he is f i xating, and two stimul i i n the p eripher y . The animal mus t make an eye move ment to t h e 
stimu l us i n the p eripher y that ma t ches the s t imu l us i n t h e c entral l oca tion . I n th i s task, the timi ng of s t imu l us 
onset can vary g reatly . I n a de l ayed match-to- sample t ask, the an i ma l i s presented wi th a singl e stimul us ( the 
sampl e), wh i ch is f o l lowed by a de l ay a nd then a second stimu l us . If t his st i mu l us matches the sampl e, t h en the 
a n i mal mus t push a but ton or rel ease a bar. I n t h e same-different match - t o - sampl e task, the a n i mal is presen ted 
wi t h a singl e stimu l us ( t h e sampl e), whi ch is f o l lowed by a del ay and then a second stimu l us . If t h e stimu l us 
matches t he sample, then the anima l must push one but t o n (o r rel ease o n e bar) . If the stimul us doe s n o t ma t ch the 
sampl e, t hen t h e a n i mal must push a d ifferen t button (o r re l ease a d i fferent bar ) . 

10 . I n j ection protocol s . 
i . I V i n jection : A syringe wi th a 20- 25 g a uge nee d le is i nser t ed i nto a p r eexisting vascular ca t heter, o r i n t o a 
per i pheral vein, such as the f e mo ral vei n, saphenous vein , or c e pha l i c ve i n . The syr i nge p l unger i s b r ief ly pu l l ed 
back t o e nsure the need l e is appropriately placed i n t o t he catheter o r ve i n (ie a sma l l amount o f b lood wi l l b e 
seen ), then the i n jection is g i ven over 10- 30 seconds, o r at a n appropr i ate duration f o r t h e particula r substan ce . 
The needle i s wi t hdrawn f r om the vein a nd p l a ced i n the shar ps con ta i ner . If the i n jection was made i n to a 
ca t he t er, the cat he t e r i s f l ushed with sal i ne . If t h e i n j ection was made i n t o a ve i n, t h e ve i n is held o f f for 30-
60 seconds or unti l b l eedi ng s t ops . ADLAM veteri na r i a n wi l l b e n o tified if b l eeding does no t s t op. I V i n j e c tions 
are g i v en o n ly i nto anes t h e t i zed p r i mates, so pa i n/distress is not expec t ed . 
i i . IM i n jection : A s y r i nge wi t h a 20- 25 gauge ne e d l e is i nserted i nto an appropriat e musc l e such as the quadriceps 
(c r a n ial to the f e mur, o r o t he r wise poin ting away f r om the sciatic), t h e deltoids, triceps (need l e po i n ting awa y 
from the b o n e ) , g l u t eals, o r the epaxi a l musc l es c a uda l to the kidneys . The p l u nger i s brief ly pul l e d back to 
e nsure appropr i a te p l acement ; no b l ood should be seen i n the hub o f the need l e . Then the i n j e c tion is ma d e, the 
n eedle withdra wn s lowly, and placed i n t o a sharps cont ain er . I M i n j e c tions a r e made e ither t o anesthetized prima t es 
(no pa i n/distress expected), o r t o pr i mates p a rt i al l y immob i l i ze d by use o f a squeeze cage. If i n a squeeze cage, 
the squeeze mecha n ism is r eleased a fter the i n jection . Brief scratchi ng at t h e area i s normal. If unexpected s i g ns 
are see n, a DLAM ve t erina r i a n is cont acted. 
i i i. SC i nj ec t i o n : A syr i nge with a 20 - 25 gauge n eedl e is i n ser ted i nto t h e s ubcut aneous fat , usua l ly i n t h e nec k , 
back, or a t the c r an i al junction betwe e n t h e r ear l imbs and the t orso . The p l u nger is b r ief ly pu l l ed back t o e n sure 
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appropri ate p l acemen t; no b l ood shoul d be seen i n the hub of the needl e . Then the inj ection i s made, the needl e 
withdrawn slowly, a n d placed i n to a shar ps container. SC inj ecti ons a r e made e i ther to anesthet i zed primates (no 
pai n/distress expected), or to pri mates part i al l y i mmobi lized by use o f a squeeze cage. If i n a squeeze cage, the 
squeeze mechanism i s r eleased . Br i ef scr atchi ng at the area is normal . If u n expected s i gns are seen , a DLAM 
veter i na r ian i s contacted. 

2. List probable clinical responses to and pot ential complications of the nonsurgical procedure(s). 

I Local infection o f i mplant from recording procedures. 

Gas Anesthetic 

NOTE: Gas anesthetics like isoflurane, halothane, enflurane, and ethane must be used safely. The Off ce of Environment, Health & Safety (EH&S) requires the use of a 
certified fume hood or a gas anesthet c machine that contains a scavenging dev ce ( e.g., anesthet c gas machine w th charcoal filter; ducted fumehood or ducted b osafety 
cabinet; Crump WAG System; vaporizer w th a scavenging filter, such as F-air canister) when using gas anesthetics. 

1. What gas anesthet ic agent(s) w ill be used? 

I D Halothane I 
I Ii!' Isoflurane I 
ID Other: 

2. Gas anesthetic(s) w ill be scavenged via : 

ID Certified Fume Hood: I 
~ Other: Precision vaporizer with charcoal canister in the surgical suites in 

Scavenging Location 

This section is empty , 

Hazardous Agents 

If you are planning to use rONA, chemical or biohazardous agents (carcinogenic, teratogenic, or highly toxic substances; nanoparticles; human cell lines; or 
infectious agents) in live animals, you are required to provide the information about the agents below. The appropriate safety committee will review your 
request directly in the application. 

Agent(s) that will be used: 

Agent Name I Route of Administration 
Formaldehyde I Perfusion through the heart 
M dazolam I im 
Muscimol I Intra-cerebrally with Hamilton 

Syringe 

Volume 
2 1 

I ~1 ml 

I 
less than 
Sul 

I Time to Euthanasia 
I Perfus on occurs after euthanasia 

I 
Approval 

. Oate 

I N/A I 9/8/2014 

I Animals are euth. at points discussed in other sections and not at a part cular point I s/l/2017 after inJ. 

Prolonged Physical Restraint 

See ARC Policy on Physical Restraint of Unanesthetized Animals. ARC policy defines prolonged physical restraint as restraint for longer than 1S minutes. It is 
NOT necessary to complete this section when the physical restraint is: (1) for brief restraint/ examination, (e.g ., for collection of samples or for injections), or 
(2) for an anesthetized animal . If devices such as restraint socks or squeeze cages are used, it is important that such devices be suitable in size and design for 
the animal being held. They must operate properly to m inimize stress and avoid injury to the animal. 

1. Ratio nale for Restraint: 

Restraint o f monke ys is essential to these experiments in order to: 1 ) protect delicate equipment and 
microelect r odes that are placed o n or nea r a monkey's head during experiments for the purpose of monitoring neural 
activity; and 2) permit us to measure eye position so that we can present visual stimuli to retinotopically 
specific locations in the v isual field repeatedly. 

2. Describe the ty pe of restraint device, dime nsions, conditioning of the animal to rest raint, et c. 

During experiments, monkeys are seated i n a custom-build plexiglass chair that is tailored to meet the size of the 
animal and to contain any excrement. The chair allows the monkey to move its l i mbs and body during an experiment to 
e nsure continued comfort. We take care to ensure that there are no points of pressure b etween the monkey's body and 
the chair. In order to ma i ntain and measure eye and head position, the monkey's head is held in place by connecting 
a surgically i mplanted head holdi ng device to the top of the chair. We only restrain the head of a monkey during an 
experimental session or to fac il itate medical treatment (care of implants, etc.). We do not transport monkeys 
during head restraint. 
A monkey is gradually conditioned to restraint. For this process we usually wate r schedule the monkey, using water 
levels of approximately 40 ml / kg/day. First the animal is introduced to the pole. This usually i nvolves leaving it 
sitting i n the cage f or a few days to a week. Once the monkey is acclimatized to having the pole around, the 
trainer will hook the pole onto the collar and then g ive the monkey food treats and water, while i t is hooked. This 
is repeated several times a day. There are two approaches we use f or this step. In o ne, the animal is hooked in the 
cage and, once it is used to being o n the pole, it is taken out of the cage and lured onto a scale by means of food 
treats. Once the monke y is used to gett i ng out o f the cage and sitting on the scale, it is lured into the chair 
with food rewards and water . Then, as the animal becomes more confident, such treats a re used to lure it i nto 
introducing the head into the chair's neck plate. The alternative approach is to use a special tra i n ing chair wi th 
a vertical sliding door . The training chair is des igned so that it directly abuts the cage and when the cage door 
is opened, the a nimal can only go into the chair. The animal is l u red into the chair with f ood rewards and does so 
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Principal Investigator Assurance 

After you have reviewed and answered yes to the items below, please dick "Save" at the bottom of the page. Please note that the PI must complete this 
section. To determine your eligibility to serve as Principal Investigator of a research protocol, please refer to UCLA poJjcv .2.Wl (Principal Investigator 
Eligibility) or contact the ARC administrative office (310-206-6308). If the terms of Policy 900 are not met, fawlty sponsorship or principal investigatorship by 
a UCLA employee with fawlty appointment may be required. 

Regarding policies governing animal research at UCLA: 

Yes No 

® 0 I agree to abide by all applicable federal, state, and local laws and regulat ons and UCLA pol cies and procedures. 

® 0 I am aware that deviat ons from an approved protocol or violations of applicable pol cies, gu delines, or laws could result in immediate suspension of the 
protocol. 

® 0 I understand that the attending veterinarian or his/her designee must be consulted in the planning of any research or procedural changes that may cause 
more than momentary or slight pain or distress to the animals. 

® 0 I declare that all experiments involving live animals will be performed under my supervis on or that of another Qualified scientist . All listed personnel will be 
trained and certified in the proper humane methods of animal care and use prior to conducting experimentation. 

® 0 I understand that emergency veterinary care will be administered to animals showing evidence of discomfort, ailment or illness. 

® 0 I declare that the information provided in this appl cation is accurate to the best of my knowledge. If this project is funded by an extramural source, I certify 
that this appl cation accurately reflects all currently planned procedures involving animals described in the proposal to the funding agency. 

0 0 Any modificat ons to the protocol will be subm tted to and approved by the ARC prior to init iation of such changes. 

0 0 The experimental design has been refined in order to minimize the invasiveness of the proposed procedures. 

0 0 I assure that the proposed research does not unnecessarily duplicate previous experiments. 

Agreement on electronic submission: 

I understand that by submitting this document that this document will be sent to appropriate members for review. I further understand that once submitted for review, 
this protocol cannot be modified or changed unless so reQuested by the ARC. In addition, once approved, all changes or modifications must be subm tted for review and 
approval of the ARC prior to in tiation. 

Completed by: 9/4/2019 

FS Assurance 

This section is empty. 
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