" ACORP Main Body (Ver.4)
RN T e O e g 05006-18>
Offrcral Date of Approvalh

1I@EUME?

DC’ 2 8 ?ﬂlﬁ

ANIMAL COMPONENT OF RESEARCH PROTOCOL(AC ;

- Maln Body -
VERSION 4 v2 6-17-2015

See lnstructlons for Completzon of the Antmal Component of Researoh Protocol (ACORP
= m completlng specrfrc |tems : . i e ;

' A ACORP Status

Full Name of Pnncnpal Investlgator(s)m Ph D SR
VA Statron Name (Crty) and 3 Dlgat Stetlon umber A Greater Los Angeles 691

-.Protocol Tutle> GABAerglc Swntches Control Wakefulness NREM sleep and REM steep

: -An;mal Specues covered by thrs ACORP> C at

S S»-'N'.—*'

F undmg Source(s) Check each source that applles

b( B Department of Veterans Affarrs
- »(X) US Public Health Service (e.g. NIH) '
»() Private or Charitable Foundatlon -- {dentify the Foundatlon Y :
() Umversrty Intramural Funds = Identify the Unrversnty and Fundlng Component
.. »(:) Private Company - tdentlfythe Company o D DT : )
- ___b( ) Other—ldentlfy Other Source(s)

1 :6_._ I‘.-. Related Documentatlon for IACUC reference

a. 'ﬁlf thls protoool apphes to a pro;ect that has already been submltted to the R&D Commlttee for review: » NO g
(X) =GO TO Item #7.. - s N ; e oy S
) -?,"'Else 1dent|fy the prOJeCt
- (1) Title of project» - : P
{2) lf approved by the R&D Commlttee glve the date of approvalb

NOTE ro REVIEWERS Part 6b drffers from ver310n 3 ACORP Thts :s basncally a progress report ;
) -._, Reviewers should consider lf thts project has been mactwe and flag that for dlscussmn by commlttee 4 &

b Trrenmal revrew lf thls protocol |s berng submrtted for trienmal de novo rewew complete the followmg
(1) Identrfy the studres descrlbed |n the prewously approved ACORP that have already been com pleted

W ) P Study 1: Electrophyslologmal Identlflcatlon of the cellular mechamsms of : L e
- GABAerglc processes |n the control of actlvuty of neurons m the nucleus pontrs ora!us Rt

R ; he present study was deslgned to explore the cellutar mechamsms of GABA actlone oun neurons" 5y
" that'generate REM sleep (REM-generator neurons) in the nucleus pontis oralis (NPQ), ang: provide
- the electrophysiological evidence that the effects of GABA'are due to a direct inhibitory ; actionon
- NPO REM-generator neurons. Accordmgty, the effects of the juxtacellular applicatlon of:'g ABA
" and bicuculline, a GABA-A antagonist, on the activity of REM-generator neurons which ‘were
. jecorded intracellularly. in the NPO were exammed The juxtacellular application of GAB. 4 :
' pyperpolarlzed the membrane’ potentlal of NPO' neurons, and srgmficantly decreased theg -
- amplitude of spontaneous EPSPs and the frequency of discharge of these cells; in’ contipast the .
juxtacellular microgjectlon. of blcuculline’ depolarized NPO neurons and signifi cantly increased the
L ‘amplitude of spontaneous EPSPs and the frequency ‘of thelr dlscharge The present results :":
L _demonstrate. at a smgle cetlular IeVeI of analysls, that mhibltory GABAerglc mputs are capable of

|
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e controllmg the actlwty and dlscharge frequency of REM-generator neurons ln the NPO and

. ¢ indicate that these NPO' neurons are under tonic GABAerglc inhibitory control durmg LT
- .‘wakefulness. Therefore, we: believe that the pontme GABAergic mechamsm functions in such a Do

: ':.'-way that wakefulness is induced and mamtamed due to the actwatlon of GABAergtc process, SEL

i which results i 'the suppression of discharge of REM Ge erator neurons an the NPO S

oy *betudy 2 Anatomlcal evidence of direct hypocretmergic (orexlnergic) control of GABAergic s
. neurons m the nucleus pontis oraiis S - : e

A targe number of studies have impticated the hypocretln (orextn) system asa crmcal reguiator of S

e _'sleeplwake states as'well‘as: feeding behavior and reward processes. On. the other hand, a ..
. plethora of data: demonstrates that GABAergtc rnhibltory processes in the nucteus pontls oralis
- (NPO) play an lmportant role in the generatron_ ind maintenance of wakefulness as well as REM
. sleep. Accordmgly, the present study was undertaken to investlgate whether there'is any direct
.. interaction of the hypocretinergic neurons and GABAergic neurons that comprise the pontine -
: »GABAergIc system which functions to promote wakefulness and suppress REM sleep.in the NPO

" The animals were deeply anesthetized and perfused for immunohistochemical studies. GABA and e

SR hypocretin receptor-t (Hcrtrt) or receptor42'_(l-icrtr2) imunore activities in the. bramstem_,‘s 'tions
-~ -containing the NPO were examined following the procedure of double fluorescence . .

SRS lmmunohistochemtstry ‘Under fluorescence. microscopy, i

. Hertrf or GABA and Hcrtr2 immunoreactivities were observed in the NPO, lndlcatmg thatf-'-'-*

_ ':'.'GABAergic neurons in the NPO receive durect_hyp, 4

- the number of Hcrtr1 immunoreactivities that expressed on NPO GABAergic neurons was greater -

than Hertr2. The present resuits demonstrate that GABAergic neurons in the NPO is under: direct .

rons exhibiting both GAB A and g

etinergic inputs via both receptors. owever e

g influence of the hypocrettnergic mputs and such a diract control is mediated. by both hypocretin 28

S receptor-1

'.'_and receptor-2 Therefore, we: suggest that the hypocretinerglc control of wakefulness |
W ' -di B ) urons by the
SO hypocretms i : ,

& (2) Ind|cate the numbers of ammals of each breed/stram/genotype that have already been used and adjust o
__"the numbers shown in itemiaccordmgly S e B o A

: (3) ':Descnbe any study results that have prompted changes to the protocot and brleﬂv summanze those ey
T .changes to gurde the reviewers to the ¢ tails documented in other ttems beiow . O

P .:_-and use drugs that are less harmful. to the ‘animal. We have stbstituted carprofen for another.

. Post-Analgesic NSAID, meloxicam. We have also substituted. ketamine and xylazine (tranqulll' D _)
- with a more modern: method referred to. as DKT, combming equai parts _dexmedetomidine, 2

T ..ketamine, and butorphanol Thls method ailows atlpamezoie to be used as a reversing agent to '

c Last any other relevant prevnousiy approved ammal use protocols (copy the Imes below as needed for each
- .;_protocol Ilsted) : :
© (NOTETO REViEWERS Thas is sect;on wouid oniy be frtled out under specific circumstances This
. .section should normally be left blank) S S : Bl :
(1) Title of other protocol » . s

0 (2) 1ACUC approval number. of other protocol > _ SR : ' : R
- Give the name of the VA’ station or other mstltutlon that approved lt |f |t was not approved by the IACUC
that wnil revnewthas ACORP > S N . RO

We have modlfied the drug l|st for ﬁur study o be more up to date on modern standard practtce'_";":
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7. lndlcate the type(s) of ammal use covered by this protocol (check all that apply)
~ . »(X) ‘Research =~ .- : S
- .»() - Teaching or Trammg
k() Testing Vb - |
() o Breeding.and coIony management only, not for any specn" c research pro;ect : N
() Holding protocol (as specifi ed by local requrrements not requrred by VA PHS or USDA)
- »() Other. Mﬁ@?&i\(’ e R Ty g o

Proposal Overwew

B Descrlptlon of Relevance and HarmlBenefrt Analysis Usmg non—technlcal (Iay) language that a semor Lo
.- ~high school student would understand, brlefly describe how this research project is intended to improve: the
o _' -health of veterans, the general populat:on and/or other animals, or otherwise to_serve the good of saciety, -
. .and_explain how these. beneflts outwelqh the pam or dlstress that may be caused in the anrmals that are to o
'~""I_be used for thts protocol EEE: . 5 . : S

g (NOTE TO REViEWERS Please check that benefits to the veteran populatton is specrfrcal!y
add 'essed mthlssectlon) S L S A e 2

e Trouble failmg and staymg asleep are common m mood and anxrety dlsorders such as depression

“05006-18 -

o “and PTSD. Among active duty military, insomnia is one of the most: frequent reasons for mental health - : =

i referrats andis among the most: frequent complamts of recently deployed Veterans. One example of .
- this is E.R., a'soldier who served two tours of duty in Afghanistan Upon returning home E.R. struggles

i to mamtam ‘a “normal” sleep schedule. He has difficulty falling asleep at night, rarely sleeps for more.
“ than a few hours at a time, and reports dtstressing combat-related nightmares The insomnia and -
'~'n|ghtmares make it difficult for him to focus on schoolwork and he relies on energy drlnks, several per SR

-+ ‘information on how these

day, to stay awake and alert even though he has been home for three years (1). .
Vi ‘Many peopie like E. R..who suffer from: serious chronic insomnia rely on sleepmg pllls, and
g ‘{these medications have major problems One is that using sleeping pills has been shown to mcrease
" the risk of dymg during a2 % year period by as much as :300% (2). Another is:many people find :
s sleeping pills can make them groggy the next morning, over time it can take larger and' Iarger doses for
- the sleeping pills to work, and when they try to stop thelr msomma comes back worse than |t was e
before they started the sleeping pills. = " S

- Safer and more effective treatments for people wrth serlous insomma are:. "'iearly needed Thls :.' N

¥ 'project will study the bram crrcunts that control bemg awake, bemg in dream sleep (rapid eye S
~ ‘'movement (REM) sleep), and being in non- dreammg sleep (non-REM sleep). The goal.is to galn new .
: rcusts work so sclentlsts can deveiop better treatments for people wrth

¥ -Vchronic insomnia. i
- “The proposed research cannot be done m a human clmrcal study for a number of reasons
: _',_.f‘Flrst the experiments involve: surgicat procedures. includmg the ‘permanent piacement of electrodes B
" ingside the brain. In. addltlon, we need to obtain brain:tissue to examine under the. mlcroscope after the' e
. sleep study is completed Therefore, this research cannot be carrled out as part of a human clmical :
© - study. Itis also not posslbie to use human clinical pathology specimens because we first need to
' ﬁcollect data from living cells, which is not possible with pathology’ specimens. ' LA
Cats are: essentlal to thls study for several reasons: a) Much of the. prevrous work on the ‘. 3; ,
_'neuroscrence of sleep has been carried out in the cat, so there is already a lot of information available =~
_: to build ‘upon, b).Cats become very comfortable with the researchers and laboratory environment, and
- typically spend about two thirds of their time sleeping in the lab, ‘c) Cats have REM sleep (dreams .= -
' .foccur durmg thls sleep state) for Iong penods of trme (up to 20 mmutes) lrke humans do, whnle other
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:'1' Iaboratory specles lrke rats and mrce have such short REM sleep penods that we cannot do the
: necessary etudres on them A : i :

The cats are given Iots of attention and play trme S0 they become very tame wrth the

o researchers ‘and very comfortable in the laboratory, where they go'to’ sleep naturally while we record

" their brain waves. Because we collect so much data from each cat, we .only need six cats for this. study.' -

L ;The surgery: done to implant electrodes into their brains is the same surgery. done for certain patlents

- with Parkinson’s dlsease, Essential Tremor, or epllepsy the electrodes are just placed.in different

o -areas. Since the brain does not feel pain, the electrodes themselves cause no pain.. The surgery is

3 ’::_,Zdone under full anesthesia with post-operatwe pam relrevers just llke m human patents

'- i .1) Deployment—related insomnia in mllitary personnel aud veterans

.'Bramoweth AD, GermainA

v Kripke DF, Langer RD, Kline LE.

il C Expenmental Des:gn

- pontis oralis (NPO). ‘Tiny.amounts of drugs will be. admlmstered directly on to these neurons sowe can R

0y Curr Psychiatry Rep 2013, Oct 15(10) 401 doi 10 1007/s11920 013 0401 4 Rewew i SRR e

'_'2) Hypnotlcs assocratnon wnth mortahty or cancer a matched cohort study

B *BM] Open 2012 Feb 27 2(1) e000850 dm 10 1136/bmjopen-2[|12 000850 Prmt 2012

1. Lay 5ummary Usmg non-techmcal (Iay)-language that_'a senior hlgh school studen would understand
SRS ummanze the concegtual demg of the expenment m no more than one or two paragraphs ot ,

o As noted abov ,"the cats are grven Iots of attentlon and play time so they become very tame wrth
' ( : e surgica 'implanted mto

an e_sthesla wnth post-operatlve pam reliev: like in-humar e
i .. Animals will be given: post-operatrve pam-klilers for. 3 days and then have a one-two week recovery ;
: from surgery. ‘We will spend a lot of time ,handllng and playmg with these animals so they are very -
- tame and comfortable in our laborat

X ; .f.:and then feed them a treat and play wrth them fora whlle before returmng them to, thelr home cages i

rment 1 Whrle they cats a efsle _pmg,' we. w“,- .stu yt

" Jearn how the NPO neurons respond.to them. Learmng how the NPO works m sleep mll help direct
future. research rnto better drugs for lnsomma;' ey = SRR s S

Experiment 2: This experiment wrli focus on' two bram areas the NPO and the dorsal raphe nucleus ,
~(DRN). We will study how they interact durmg sleep and how different kinds of drugs affect this .
. interaction. We think these two areas can work together to brmg about sleep, and that. understandmg
o -'how dlfferent drugs effect how these braln areas work together wull lead to better treatments for
;--msomma AR : SR : R SRR RN L

Lo . et up. Five days a week for three to six weeks we will bring the’_; ﬁ'f,
* animalsto. the,laboratory where they will fail asleep naturaily We will record thelr sleep. for3to 4 hrs
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o -Once the experlments are completed the ammals wrll be palnlessly euthanized with the same drug
. veterinarians use. Their brains taken and examined under the microscope to learn even more about
g connections between neurons in the NPO and DRN ' a3k R ,

2 Comp!ete descrlptron of the proposed use of ammals (NOTE TO REVIEWERS Thrs section is similar but
‘not. exact to ACORP Verslon 3 Please note the new Iayout) L R LT
B - Use the followmg outlme to deta:l the proposed use of anlmals

.a. Summarize the de5|gn of the experlment in terms of the specnt“ ic groups of an:mals to be stud:ed

~05006-16»

e > Experlments of thls study are: desrgned to elucldate the electrophysrologlcal functlonal and_’ft
s -morphologlcal ‘bases ‘for the key. elements of ‘the GABAergic Switching' Network for Sleep and

" Wakefulness. Three sets of exepriments will be _accompllshed to acheave thls goal The frrst two studres : f

: The f‘rst set of expenments (Speclf‘c Arm 1) rs almed to |dent|fy NPOGABAerg:c Wake-on neurons N
s Vthat are responsrble for promoting wakefulness and suppressing REM sleep.. For. this, in chronic cat_: SR
“ - preparations we will first record’ (mtra!extracellu!arly) NPO neurons and identify GABAergic Wake-on - . -

: :-,'_’..neurons based on (i) the neurons’ state-dependent discharge rate’ durmg naturally-occurring sleep and: .
wakefulness and {ii) the cell's responses: to the strmulatrons of the DR:. -NPO REM-on cells as well as . -
. other:. (non-GABAerglc) ‘Wake-on: celis: - will be -also _identified

f-'Zelectrophysrologlcal properties of the recorded NPO neurons.. Finally, we y .WI“ |dent|fy neurotransmltter;;.' i
- phenotypes and morphological profiles of these neurons by markin.'. _ _ ¢ rar o
i_-neuroblotln injection and by immunostalning G o

Second set of experlments (Specrf‘ c Aim 2), _whlch wrll be also accompllshed m chronlc cats during-f: ¥

" Then; we. will determine

L .,'-.;naturally-occurrmg sleep and wakefulness; is aimed to (i) elucidate synaptic interactions and anatomical .-

. . connections between the key neurons that constitute the GABAergrc Switching Network for. Sleep and -
' * ‘Wakefulness, - (i) describe discharge: patterns and membrane properties - induced by various
. neurotransmitters’ (mcludmg GABA, glutamate; serotonin) with. respect to morphologlcatly identified

‘neurons that comprlse NPO GABAerglc Wake -on. neurons, NPO REM -on neurons_and other types of
rdentrt" ed cellsi in'the NPO : T - e

i Studles :willi'include the use of cats in recordlng, stlmulatlon“and "morphologucal experlments usmg":‘ '
' the chronic.in vivo preparatlon “Adult cats weighing between 3.5-5.0 kg will be employed.’ Briefly, under -

" isoflurane anesthesia, using sterile surgical procedures, cats will be implanted with electrodes for;i'.

'recordlng the electroencephalogram ({EEG), electrooculogram (EOG) and electromyogram (EMG). A -
o Wmchester plug, connected to these |mplanted electrodes, and a chromc head-restralnmg device’ wrll

- ‘. be bonded to the skull with acryhc cement. A hole 4-5. mm in diameter will be’ placed in the calvarium -

S _overlying the: cerebellar cortex for subsequent insertion of electrodes for recordmg or stlmulatmg A e

' -chamber which has a surrounding protective wall around the hole with: sterrhzed acrylrc cement willbe

A built for the protectron of the hole. The hole will be sealed and protected with a stainiess or’ plastic screw ;

et -"closure (cap) which can be screwed on and off of a "finish" on the top of the chamber Followmg surgery, - .

fftriple antibiotic_ointment around and inside of the hole will be topically applied and ‘antibiotics and
analgesia ‘will be. admmlstered After recovery. from surgery, all. cats will be: adapted to the. recordmg'
jcondlttons each’ day for two weeks. Thereafter, whenever they are. placed in the recording apparatus, '
‘the animals. will normally exhrblt spontaneous - penods of . wakefulness, NREM and: REM sleep. -

. ,Experrments will be undertaken m these chromcally prepared cats durmg naturally-occurrmg states of
sleep and wakefulness SRR IEET i 3 T _ ; L LT
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L Each animal will flrst be used m Expenment 1 then at Ieast 2 weeks Iater in- Expenment 2

b, Justify the group sizes and the tota_l numbers of ammals requested A power ana!ysus |s strongly
encouraged see ACORP mstructrons : : PR ; i FRLIRAE

o . > The basrc pian for the statrstlcal analysns of data isa 2 X 2 ANOVA design Factor A has two Ieveis' 0

PR (control and experimental) while factor B has two levels (control and the effect of a single drug). This 8

05006-18%

. basic desrgn will be: used to examine the effect of several drugs. ‘With 16 ‘neurons per: treatment;f i
. group, 64 neurons are required for.each drug tested. This design achleves 80% power foran overall, i
‘F-testata 5% signif’ icance level when at least one mean is different by 0.5 SD. The: assumption iswe
“will be able to record each neuron under control conditions as well as foilowmg the successive =
AR .applrcation of more than one.drug or condition.  Since more than one neuron per animal will be -
.. studied, a repeated measures ANOVA may be required which will include a random effect for ammal b

R Dependmg on the within-animal correlation, the power may be somewhat lower than 80%. :
‘We antimpate that recent advances in neurophysiological and immunohlstochemlstry techmques

g '_.'wm .enable us to record enough neurons from two animals to meet the needs of this study. If we are. . -

. unable'to record enough neurons from twdammals, we wiII ﬁle a modif‘ catlon for one. or more " e
. .f'addltlonal ammals - LAy SR g EE S

SRR X Describe each procedure to be performed on any animal on thrs protocol (Use Appendrx 9 to document any '
i of these procedures that involve “departures” from the standards in the Guide. Consuit the lACUC or the
- Altending Veterinarian for help in determining whether any “departures” are mvolved R L A
-+ Describe each procedure in a few words or.just one senterice; and then write “see appendlx X for detaris" e g
o ,'-_-"ﬁ:stereotaXIc surgery see appendex 5 for detalls MOITIS water maze see appendrx 6 for detarls L

- .(NOTE TO REVlEWERS T _ s'sectlon isa srgmf‘ cant change in the prevrous ACORP Note that
i1 departures from the Guide e are to be listed here and in appendix 9. This section will Irkeiy requrre :
L _u_'signlficantly more attentlon from the VMO to ldentlfy departures from the GUiDE T LA
> Procedure 1: survrval surgery for chromc experlment (see Appendix 5 for deta:ls)
Procedure 2: sleep recordmg ln chromc cats (see Appendrx 6 for detalls) S :

o _Procedure 3 electrrcal strmulatlon ] A brpolar tungsten stlmulatmg eiectrod wrll be employed to the'_‘i -

i 5purpose of the stimulatlon of the DRN is to antldromlcally actrvate NPO GABAerglc neurons that project A

" to the DRN. by electrical stimulation of the axons or terminals of these | neurons:via a metal electrode -

o "consrstlng ofa ‘single stimuius (mtensrty ‘afew to several tens’ of pA ‘duration: 0.2 ms) In addltion, the, o
intensity of the ‘stimulation will be siowly mcreased from zero to a few tens of uA to obtain . waking

.‘threshold. for the stlmulatmg site, but. stlmulatlon mtensrty W|ll be kept under the waking threshold during

= - the whole period of experiments. For such a low intensity and short duration, and the above procedtire
.. of stimulation by gradually increasing’ stlmulating intensity and keeping the. mtensrty under the waking =

oS threshold; we will make every effort to ensure our animals will not suffer from the pain with this particular . -

- stimulation. Finally, we will be constantly monitoring the behavror of the animal during experiments. If <
- there was the presence of signs of pain and discomfort; such as behavioral agltatlon (EEG desynchrony ..
: _~.and maxrmal EMG activity, failure to fall asleep), the vocalization and -excessive body movements, etc,

, the experiment would be’ rmmedlately termlnated and the animal wouid be returned to vivarlum housmg
: The ammal wrli be contmuousiy monitored for recovery until it rs calm 3 X
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D Specles Justlfy the cho:ce of specles for thls protocol

These studres will be done m chromc cat preparahons _ _ . L .
S Chromc in wvo cat preparatron wall be used in Experlments 1 and 2~ recordmg, sﬂmulat:on and

_ morphologrcal expenments Cats are. essentlal to this proposal in several reasons. Flrst ‘much of the -
© - previous studies dealmg with the electrophysroiogy and neuropharmacology of the behavroral states of i
sleep and wakefuiness have been carried out in the’ cat. Thus, there: is alarge. database; mcludmg our .

" recent findings that GABAergic inhibrtory processes in the NPO. play a critical role in'the control of REM -

e 'sleep and wakefulness in the cat that i is available to evaluate and compare with the results of the present .
. 'proposal. Second, cats’ adapt readliy to the: iaboratory environment, where: they spend about two third =
..-of their time on sleep (REM sleep and NREM ‘sleep).. ‘Most lmportantly, cats have Iong duratlon episodes e

- of REM sleep compared to rats or mice. REM sleep eplsodes can last up to 20 min in the cat, permlttmg :

. the reliable measurement of pharmacological effects on. NPO cells: during this: state ‘On the other hand,

: REM sleep eplsodes Iast only a few minutes in the rat or. mouse, makmg such measurements impossmle '
'_Thrrd the large brain of the. cat makes:it. tdeal for us to carry . out the precedlng experiments that.involve

. prolonged  intracellular ‘recordings ‘over -an hour in duration in conjunctlon ‘with the. smultaneousf

'microiontophoretlclpressure applicat:on of neurotransmitter “agonists and antagomsts At is also
-possibie to implant electrodes for recording EEG, EOG, EMG and PGO. actwrty and to use: multr-barrel.

S micropipettes for. studying the effects of drugs on REM sleep ‘and wakefulness. Such experlments are
~-almost impossible to ¢ carry out in rats or mice.. Finally, chronic cat preparations allow us to use the same -

5y design, data analysis

: __'__:'ammal for multlple experrments inan mtenswe, w1thm-subjects, expenmental deS|gn Thus the number :
.of anxmals used in our studles can be mmrmlzed : L
Personnel -

o E Current quahfrcatrons and tramlng (For personnel who requrre further trammg pians for addltlonal
' _tralnlng w;II be requested in item F) A : : RSN s

L 1 PI '_: i
: Name>_ D, L i Lo i
“Animal research experience: >_Dr -ias been conductmg animai research for over 30 years
and has dealt w_ K

Quahfrcatlons to perform specrfrc procedures
Specrﬁc procedure(s) i i S _
that the PHwill perform :Expenence w1th each prooedure m the spec:es descnbed ln thiS ACORP:

personaliy R :

_-Dr'\ull oversee the plannmg, develo nt and exe_ | thl‘I of thls A
‘research-pro;ect at the VMU GLAHS xtensm: experience in |- -

idies | ake ﬁn deal
approach and_

'Oversee eXperlmentai

| and manuscript .

: prep'arati on L B candldate for the determlmng the proper scl

technic ue - i Ha :

Dr. as - been: performlng survuval surgenes and runnmg'

experlments pertammg to this protocol for over 20 years isthe |
first author on numerous articles in peer—revnewed publlcatlons that' '

| -deal with findmgs in chronlc cat preparatlons & SR

: Chromc cat surgenes, ,
data handling, and -
research publicat_lon

,I :a__pects of the experiments that are described m this protocol L
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Electrophysiological ' i ) B R T
- | recording from: awake 4 Dr'ras performed these klnds of recordmgs in cats for over 20 L
; and sleapmg cats years SR A : i R s S

ce P Over 35 years of conductmg al research and expenence of domg the.'---
: _l" assrst Dr n the overall planmng, organizatlon and_z e

Quallficatlons to perform specnflc procedures
Specrfc procedure(s) " | : SR Ol ST
that thas individual will - Expenence W|th each procedure m the spemes descnbed |n thlS ACORP

perform P T
SR The co-PI wrll have no ammal contact S R R e

1. Other research personnel (copy the lines below for each individual) .~~~

Specmc procedure(s)
that thlS mdwudual W|II
perform i

foi __jCh_r"on:i:c' ca't surgeries._~-; _

' EIectrophysuologlcal _
LE recording from awake |30 years
i and sleeplng cats e

e 'Anirn'afresea"r'ch"experiehce » *:Was"-a Laboratory Assistant at 015. s
.. assisted the Senior Researc ers with previous projects and has experience with similar experiment -

p_rotocols _' e

Quallf catlons to perform specmc procedures

' ?; Specific procedure(s) - |- LA SRR ' T -
that thls mdlwdual will - Experlence wnth each procedure in the specnes descnbed |n thls ACORP
: perform ' AEER LTI Bt S s P T




 AcORP M Boay (vr )

i .'O_'f.ﬁe.ie{ ba'te_ aprprafv_a_

- | Acute rodent surgeries - as assusted in non- -survival sur enes and runmn ex 'enments
- | and data handling - .- pertalnmq to thts Drotocol : S

3. VMU animal care and veterinary support staff personnel (copy the lines below for each individual) -
' Nameb To be determined by VMO (NOTE T0 REVIEWERS Thls should always be “TBD BY
VMO) and w;ll be pre-populated) P S R T

Quahﬂcahons to perform spec:iflc support procedures in: the ammals on thls protocol L
- Specific support . Quallrcatlons for performing each support procedure in.the specnes
i [ procedure(s) assngned to descrlbed in th:s ACORP (e.g., AALAS certification, expenence or .

e this indlwdual i SO completlon of speCial tralmng)
e TBD BYVMO R TBD BYVMO R . R R

' 4 * For each of the research ber':sonnei'heted in items 1 and 2 above, enter the most recent: ‘c'a‘rﬁpuén‘oh' date -
for each course (PI must t” it out after consultatlon wuth Dr John Berard lACUC coordmator)

. 3 'WOrkin'g' ORD web based STy e T
Name °f '"d'v'd“al it th?'i. course(ldentufy the _lo_oelly..(ldentify thetraining) | -
| vaiacuc | - Spemes) |+ Jocally(identfy Tho raining) .- 1. 1%

12120017 | 91717 (cat)

i — | 31712018 | 3/9/2018 (cat)

| 7/20/2017 | 7/20/2017 (cat)
i ':'1'/_1‘71/2018 1/16/2018 (cat)

*.n-:

. ;Trammg to be provlded List here each procedure m E for Wthh anyone is shown as “to be tramed” and nal
' describe the training.: For each procedure describe the type of trainingto’ be provuded -and-give the
i name(s) quallflcatlons and tralmng experience of: the person(s) who wnll prowde lt If no further tralnmg lS

- required for. anyone llsted in ltem E check box “NIA” ot i e .

P (X)N/A - : . » :

, b Addttlonal tramlng

._,f.OccupatlonaI Health and Safety

Complete one lme in the table be!ow for each of the personnel |dent|t" ed |n ltem E

' Enrollment in Occupatlonal Health and Safety G Current on.'
. Program SERRERE = Deﬂcline !

R : T i g nterac;::on-

VA Equuvalent Alternate Program — | optional - A

. _ _ _ Progran SEUS L OHSP?
program i .- identify the program - - | SEIVICES | - oy y

Name
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Off:c;al Date of Approvall- T

)

Tyes |

ol & o

‘, 2 Are there any.| non routme OHSP measures that would potentlally beneﬁt or are otherwnse requ:red for personnel
T partlmpatlng in or: suppomng thls protocol'? L 3

)( )Yes Descnbe them b

Eae ﬂ;_'.} (X)No

""" Ammals Reguested ~: Ea :' L ; '
(NOTE TO REVIEWERS Thts sectlon |s basucal!y the same as prevnous versmn of the ACORP)

H Anlmals to be Used Complete the followmg table Ilstmg the ammals on separate Imes according to any speciﬂc

features that are required for:the study (see ACORP lnstructlons for gundance mcludlng speonftc termmology
s recommended for the “Health Status" 'column) :

Descrtptton (lnclude the
-species and any . other

e specual features nof shown
elsewhere in thls table)

e AgeISlze on-
9?""?? i "Recelpt i

| Health Status |

Male

G Cat e e ayreSOf
S - Female A8

| Normalhealthy

o I Numbers of antmals requested See ACORP Instructlons for descnptlons of the categdrles and how to |tem|ze the
: groups of anlmals Py Sl

& USDA Category B
Proceduresb

Specleslstrain Year1 Year2 Year3 Year4 Years i Category. |

}USDA Category C :
LR RN Procedures>

] Specleslstrelh i .Yeer._l, ,\_’ee_rl?_.:_ Y__e.ers-._ Year4 | Year5 | C TOTAL

~ " BTOTAL |
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Off“ cral Date oprprovalb. L

' USDA Cate_gory D

_Procedures> Surgerylrestramtlrecordrng =

i _Spemeslstrain

b2 Year1

| Year2:

Year3

:" Yeer 4

YearS |pTOTAL

‘Cat/each cat serves as both pre- g RN
drug control and post- drug treated 27

" :groupsl survrval surgerres i

s 'USDA Category E
ol : Procedures>

i 'Y'ea-'r'-,_‘l :-3_.’

.Ca,tegory,.

| species / strain f{

Year2 |

_Yee_r,3_'};)

Year 4

Year5 |ETOTAL |

> s ;TOTALS over aII Categones

Spemes I strar

Year4

Cat/each cat serves as both pre-_ [
: drug control. and post—drug treated 2 o

Year2'

Year3

YearS |totaL |

AN _groups/ survrval surgerres i el

el J Management of USDA Category D procedures lndrcate whrch statement below apphes and provrde the : '_ :

lnformatron requested

> ( )Thrs protocol does NOT mclude any Category D procedures

> (X) ThIS protocol INCLUDES Category D procedures Llst each Category D procedure and provrde the mformatron : . :
requested {For surglcal procedures descrlbed in Appendlx 5 only rdentrfy the procedure(s) and enter “See g

Appendlx 5 for detalls )

Procedure -

Momtormg

o (mdlcate the: method(s)

“to'be used, and the -

# frequency and duration

of monitoring through
“post-procedure.

for the momtorlng

Person(s) responsrble 1

*alleviated during.or

-_rou_te and duration of _’

Méthéa(s‘)'by Wh'icri |
parn or.distress will be

after the. procedure :
(mclude the dose;

effect of any agents to-
- .bé:administered) |

11

Category |

[GRAND |
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Ofﬂc:él Date of Approvalb_ff-'v_f :

| Survival surgery for

electrodes (See .
. Appendix 5 for

*implanting chronic -

~ details) - :

" Chackevery 5. -
mmutes for vital srgns
(core temperature, 3

| heart and breathing -
: rate) ‘We also: check

".for.depth of
anesthesia by

iR checking changes in
~.| “heart/ breathing rate
ok and withdrawal reﬂex

|n response to toe-
plnch

| assistance durmg the
j'surgery_wﬂl be g
| arranged in. advance
i i-wuth the VMU

e Prror to surgery, these

injectable drugs are given '{ _

_[ ‘once: .
| “DKT” aka’ Krtty Magrc(Ot :
- | ml:'Dexmedetomidine, 01 i R

ml; Ketamme 01 ml

i Butorphanol) j,m.;

- | Carprofen 5 mglkg, s c

P . dexamethasone 0.5

'mglkg,rm atropme S

.| sulfate, 0.04 mg/kg, i.m:;

o 'Buprenorphlne 002
mg/kg sc S

i .".Anesthetcc Isoﬂurane 2-. | S

" | 4%, inhalation via tracheal |

- intubation, throughout the
' :surgery %

'Posloperatron |

Atlpamezole (01 mt) i.m;
| to reverse DKT, analgesrc

Buprenorphme 0.02:

| mglkg s.¢., every12

" | hours, for 3 days:

-1 Meloxicam. 5 mg/kg, s.C.,

" loncedailyfor3days; | -

_ i |‘Antibiotic: Baytril 2.27%, - |-

1041 mikg, s.c., oncedally
H ‘f0r3days SRR

| 'Re-suture poéti’surderV‘

Check every 15 .

mmutes for vital srqns
(heart and SPO2). We_ o

‘also check for depth of -

,anesthes;a by checklnq e

chanqes in heart/

_ breathing rate and" o

wnthdrawal reflexin

e _; esgonse to toe-ginch' "

l o

: '."Anes{hétré Jsoflurane, |

2:4%, rnhalatlon

" throughout surge
Ildocalne applied locallv 1

to the procedure snte

K Justlf' catlon of Category E procedures Indlcate whlch statement below apphes and provnde the :nformatlon L '

= _3_requested

. b ( X) ThIS protocol does NOT mciude any Category E procedures

L > ( ) Thls protocol INCLUDES Category E procedures Identlfy each Category E procedure mcluded m thrs ACORP
. .and justlfy sceentrﬁcally why the pam or dlstress cannot be relreved s G _

>

5 ;Yeifeﬁr_!a y Care and Husbandry

12
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Officral Date of Approval> a0

S The Iaboratory anlmal veter;narlan who is responsuble for ensunng that the animals on thls protocol receive
»approprrate vetermary medrcal care L :

i _(NO

DVM

Thls sectron witl be prepopulated)

5 iR Vetermary consultatlon durlng the ptanmng of thls protocol

: :Name of the Iaboratory ansmal veterrnanan consulted)» Dr. _ DVM

Date of the vetermary consultataon (meetmg date or date of wntten comments provrded by the vetermar;an to the

PI) > 04/07!2016 and 06!1 312016
o 09]25[19 S ;

M Husbandry As a reference for the ammal husbandrv staff summanze here the husbandry requrrements

‘of the-animals on this protocol. (Use Appendix 6 to justify the use of any special husbandry and to detail |ts ol

“effects on the animals. Use’ Appendix 9 to document : any aspects of the husbandrythat involve. = = .
. ' “departures from the' standards in the Gu:de Consult the IACUC or the Attending Veterinarian for help ln
.- determining whether. any. “departures” are involved:) (NOTE T0 REVIEWERS Thisisa potentlally
.- confusing section that is a significant departure from prevrous ACORPs.  Please be aware of non-
... ~standard housing and departures from the GUIDE. The VMO should provide extra attention to this
...+ section,: Areas that may be important in this: sectron are housing’ of breedmg parrs, weanmg of '
A bables, and housmg of ammals smgly for experrmental reasons) ¥ S

1 Cagmg needs Complete the tab!e below to descnbe the housrng that wrlt have to be accommodated by the
housmg 5|tes for this protocol g i . : U RSN

; .d_;- Is this-hou_sing '

' -_-e._Estimated

_ R L G _consistent with | - maximum " -
: _:a.-Species 1 .b.Type of hou_s‘in'g."»__‘_ rndrvrduais per : e Sg’gf\fand- 3 hgtlrjs?nbge{rgufts
L SIS R e B housmg unit* i reguiatlons’? needed atany |
. S B R oy | e yes/no***) - _one time - - 3
eat X stan'a‘ara | TBDbYVMO | X |Yes 2
i theGurde Ne.

i *See ACORP Instructuons for gmdance on descrlbrng the type of housmg needed If anlma!s are to be housed
D .-accordlng to a local Standard Operating Procedure (SOP), enter “standard (see SOP)” here, and enter the SOP -
- into the table in item Y."If the local standard housmg isnot descrlbed in a SOP enter standard see below” in the
T table and descrlbe the standard housnng here SORTE : : . .

S S ( X) Standard (See SOP)——Enter SOP in the tab!e in ltem Y

0

" Standard {not covered bya SOP)
- b Dascrlbe S _ ,

¥ R The Gulde states that socrai anlmals should generatly be housed in stable parrs or groups Provude a



ACORPMaInBody (Ver4) : R

'4.’:***Use Appendux 9 to document “departures” from the standards m the Gu:de

: Off cral Date of Approvalb':' :

| Justrflcahon |f any ammals wi!l be housed smgly (n‘ specnes is not cons:dered socral" then so note)

P ( X) NIA Animals will be housed In stable pa!rs or groups
> ( ) Ammals will.be housed. smgty T

> Provide justlf cat:on

,'_;‘Enrlchment Complete the table below to lndlcate whether standard” exercuse and env:ronmental
“enrichment will be pravided to the animals on this protocol or whether. any spemal supplements or -

'_ 'j'_}'i:-'  restrictions wull be required (See’ ACORP: Instructlons for more information on enrichment. EERRHER i
"--.:reqmrements ‘Use Appendix-9 to document any enrtchments reqwrements that represent “departures R,
i :-,:_from the standards in the Gurde) S e : L

i ”f(NorE TO REVIEWERS: Thls sectaon wm be prepopulated as the vmo wntl determine

it _approprlate enrlchment)

a Specnes

b Descrlptlon of Ennchment* el 'c: Freque'zn‘éif' a

cat

--ZX'? TBD ByVMO R R X TBD. ByVMO
o Non-standard enrichment (descrlbe and just:fy below) Other

. -;.:*If enrrchment_"':

> ( X) Standard (TBD by VMO)

y;need to ﬂll out the “non-standard box”)

'>( ) Non-standard e R : SF TR
Descnptton on non-standard ennchment and justxf catton

N {_ _Custom:zed routme husbandry Check atl of the statements below that appiy to the ammals on this

SR ~ protocot, and. provnde mstructlons to the ammal husbandry staff w:th regard to any customlzed routme i

;husbandry needed

L :~:'-".:~;> ( ) Thls ACORP tNCLUDES genetlcally modlfxed ammals

i LtSt each group of genetlcally modlf ed ammals and descnbe for each any expected o
©... "~ characteristic clinical signs or abnormal behawor related to the: genotype and any: customzzed
- routine: husbandry requxred to address these For genetic modifications that will be newly

2 . generated on or.for this. protocol descrlbe any. special attention needed dunng routme

- husbandry to: monitor for unexpected clmlcal sngns or abnormal behawor that may requ;re St
"-fcustomlzed routme husbandry S e s SR

.> () Th:s ACORP does NOT mclude use of any ammals that w:ll reqwre customazed routme

& ;_{husbandry If checked go to |tem N

4

. 05006.18»

|II be prowded accordmg to a Iocal SOP enter “standard (see SOP) an_ enter the SOP B
~into the table in’ ltem.Y: " If the local standard. enr"'hment is not described.in a' SOP; enter “standard, see'_-'-; '

- below”, and descrlbe the standard spemes-specaflc enrichment here. (NOTE TO REVIEWERS: In ;
‘those cases where expenmentat design or other factors prectude use of standard enrlchment
,'---.the Pt' ; N : : :
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L Offrcral Date of Approvafb

. > (X) Dewces that extend chronlcally through the skln WILL be . rmplanted rnto some or aII ammals on
- this protocol Describe any-customized routine husbandry to be’ provided by animal’ husbandry staff to
_ mlnlmrze the chances of chronlc mfect;on where the dewce(s) penetrate the skln SRS

> (X Descrrbe i urgrcal areas will be cleane‘ -according 10 proceduresr
S requested by Dr. 'D.V.M. andlor by using chio: hexedine as follows: Ona
__routine basis, the_margmal area. surroundlng the cranlal im ’Iant w I-be cleaned wrth:

; > ( X ): Some or ali of the anrmals on thrs protocol WILL requare other customlzed routrne husbandry by
S0 Cthe animal husbandry staff beyond what has been descnbed above Descnbe the specral husbandry
Lt needed : . s i X :

(X) Descrlbe The plexrglass cages wrll be scrubbed wnth betadme and washed and oL
rinsedweekly : R R SR o

N Housmg S|tes Document in the tables below each locatlon where ammals on. th[s protocol may be
i -;housed (NOTE TO REVIEWERS All VMU space should be noted as TBD BY VMO ) :

- > (X) Housmg on VA property Identlfy each locatlon on VA property where anlmals on thrs protocol wrll
G T '_be housed, and mdzcate whether or not'each Iocatlon IS rn3|de the VMU If |t wsll be m the VMU just
E ;:'»'.:_,mdrcate West LA VMU or Sepulveda VMU R SR i

-.,_B,uvild,in,g P e e Room number o '“?’-f’e-:°f-VM”'

‘."MU RSN R TBD by VMO i
S ( ) Housrng in non~VA facrlrtles ldentlfy ea.ch Iocatlon not on VA property where anrmals on th|s protocol f .

i :- - will be housed, and provide th ation requeste table. {NOTE: TO REVIEWERS: Thrs spa ce e e
e l»_|s for :NQ.N. VA Fec_lhtles, I__|ke . nd Dr an assist on AAALAC status) :

Room

1s thls facmty accredrted by- 1 1
' Number s

~ Name of Non-VA Facility .~ | AAALAC?
SRR N A Yes --enterstatus Nof*'. :

( )**,.

( )ir*"

_Bu.n_dir'lg' |

' *See ACORP Instructlons for a Ilst of AAALAC accredltatlon status optlons

15 _'
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L ‘**For any facrltty Irsted above that rs not accredlted by AAALAC attach documentatlon that a walver has
‘ 3".3.,';:,been granted bythe CRADO '_ G : i

S eciat Feature e

L .'(')...?"_Antrbody Productlon Wlll any of anlmals o : "thls protocol be used for the productlon of antrbodres” e =

L > ( ) Some or all of the ammals on thls protocol WILL be used m the productlon and harvestlng of
* 7 antibodies: Check “Appendlx 2" |n Item Y below and complete and attach Appendlx 2, “Antlbody
. Production”,
ER (X) NO anrmals on lhIS protocol wrll be used m the productlon and harvestrng of antlbodles

% l;-’f.ff‘fBlosafety Wl|| any’ substances (other than those used in routlne husbandry or vetermary care) be
e -admlmstered to the anlmals on thls protocol’? SN SRR

lb (X) ThlS protocol lNVOLVES admmlstratlon of substances to the ammals other than those used m
SR routine: husbandry and vetermary care Check “Appendrx 3” in Item Y below and complete and attach
X ‘_Appendlx 3, “Blosafety" i ST
L () Thisiprotocol does NOT mvolve admlmstratlon of any substances to the anlmals other than those 5 v
;;.used in routlne husbandry and vetennary care SRR : S L

o -’}Q.-}:'Locatlons of procedures Comptete the table below llstmg the locatron(s) msrde or outslde of the _ammal__'-
Fr '-';facrlrty, foreach of the procedu_res to be performed on an' ; on thls protocol : SRR

BIdg/Room s Requrres transport between the VMU and the
. “Number .- ”laborat_ory,ortransport between laboratorses? 2 KR
o Yes|Nof oo No i Yes —describe method of discreet transport |
L) pooperating s ix ) kot i e
R SO0 T T

o Jowoon|

S ‘head electrode
v :lmplant '

Rex -IPolygraphrc
s ;rntracellular and
| EEGIEMG
F :recordlngs m e | Bl
- | conjunction W|th SO
.| microinjections: of - e e R
| neurotransmitter ool
.| agonists and ,,—,ﬁ-. ek
'--:-antagonlsts s

R f;lntracardlac i
perfuslon W|th

: ,:Ammal wrll be transported ina pet carrylng case'f:_‘ 1 .'
: E_flxatrve e

.'covered wrth a drape

L Re—suture post—
| operation”

R ,Ammal wnt be transported ina bet carrvrnq case_j e
SR 'COvered W|th a drage £ AR
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R Body Flurd T|ssue, and Dewce Collectlon Llst each body fluld tlssue or. devrce to be collected and R
complete the table below to lndlcate the nature of the collection.. Check the relevant Appendlces in: ltem Y, H
below and complete and attach them as shown in the column headangs St _

Collected BEFORE Euthanasna

: Blood Collection S Other
Assocrated wrth C-cgfgtgg:.s; Coltectron from
Antlbody “Surgical ' Live Ammals
_ ; . : : ‘_ Productlon Pro ng ure (Append|x4
ol R A Collected ; (Appendlx 2, ( Appendix 5, : “Antemortem,
Body Flu:d Tlssue or Devuce to be | AFTER | - “Antibody = | gp Sry Specimen
c Collected ¢ ] Euthanasia | Productron") surgery’) . Collectlon )

S 3urgery Does thls protocol mclude any surgrcal procedure(s)'?

= >.('X) Surgery WILL BE PERFORMED on some or all anlmals on thls protocol Check Appendlx 5 rn i S
I nrt_Y below and complete and attach Appendrxs “Surgery" R U

ST ;‘Endpoint crrterla Descnbe the cntena that wrll be used to determme when anrmals wrll be removed from "

- the protocol or euthanatrzed to prevent suffermg (Use Appendrx 9to document any. ”departures" from the

-~ standards in the Guide represented by these criteria. Consult the lACUC or the Attendlng Vetertnanan for
gt help in. determmlng whether any “departures are rnvolved) : . iR R

i : _ln addrtron specrfy how often the anrmals wrll be welghed to be sure werght loss does not exceed 10%

G :';(NOTE TO REVIEWERS This sectlon is important and should be carefully rev:ewed to ensure S
.. humane and safe endpomt criteria. The VMO should spend pamcular attentlon to thls sectron as L
b ;Awell Departures from the Gu:de should be noted as descrlbed in Appendnx 9) : - 5

.' ,jﬁ,b contmual depressuon, Ioss of appetlte, sngmfrca‘nt welght loss (over 10%), aggressron, neurologicat S _:
“signs - (abnormal gait, cerebellar 'signs of motor deficit (e.g:; ataxia and dysmetria), lethargy),

" 'abnormal phase-switching of sleep-wake cycles failure to groom, illness refractory to vetermary_
s ;mterventron wound dehiscence,- an_d dislodgement of head tmplant l : B

i U "Terminatron or removal from the protocol Complete each of the foltowrng that applleS ', A

PR > « ) Some or all anlmals w1ll NOT be euthanatlzed on thrs protocol Descnbe the dlsposrtlon of these S

anlmals (Use Appendix 9 to document any “departures from the standards in the Guide represented by .-
[these methods of disposition. Consuilt the lACUC or. the Attendlng Veterlnarran tor help in determrmng RS

-~ whether any “departures” are mvolved ) 3 : Sl

o > ( X) Some or aIl anlmals MAY be euthanatrzed as part of the planned studles Complete the table below b

2 to descrlbe the exact method(s) of euthanasra to be used (Use Appendlx 9 to document any departures L



“lusedon |

L Offrcral Date of Approvalb

from the standards in the Gura’e represented by these methods Consult the IACUC or the Attendmg
Vetermanan for he!p in: determlmng whether any “departures are mvolved ) i _

‘ each s A e e S T Y R T U e Classmcatuon

_may be'. SEARREASEY Method ofEuthanasra o

S 'protOcoIA L e T T Gpecies ]

Acceptab!e

; '-_(:_bn_dit_i_c_sﬁéﬂy.,
Acceptable
"Unat;fcémébré

G COg fromacompressed gastank T CEFRUY LR TR
| - Duration of exposure afterapparent chmcal deathP.Q RO PGS

*-Method for verifying death». - = :

Secondary physrcal method >

i Anesthetlc overdose

MY Agent> Acepromaznne
-Dose»0:1:mg/kg L

~ Route’ ofadmmrstratron) s.c. SRIANAR v Y SEU R | SRR R Y san ] s T g
ol X | Agentr Pentobarbnal ' E RN R R It - | S R G
© 41 Dose»100 mg/kg . RN AR ML e N

-1 “Route. ofadmlnlstratlonb fy, i e e R
i Method for verifying death» alack of heartbeat foltow by o B
.thoracotomy anct perfusron G S

ST '.Decapltatlon under anesthesm HENC
3 Agent> i :
| -Dosep . R

N Route of admlmstratlonb

bk ¢ Exsangulnatron under anesthesua
Agen» .
| Dosep . )
] ‘Route of admm:stratron)
T -_',‘Method for verlfylng death>

G 'Other (Descrlbe) > &
Method for venfylng death >




" ACORP Main Body (Ver.4) .~ o .o M
E L U I T S e e 6-16>

OfflC/aI Date of Approval> B ._

Other(Descrlbe) > B
Method for venfymg deathb

For each of the methods above that is deSIgnated as “Condltlonally Acceptable by the AVMA descrlbe how the

'.-'condltlons for acceptabmty will be met:

POONA

() _J,ustl_flca_tion: HRtE

-:' For each of the methods above that is destgnated as "Unacceptab!e" by the AVMA glve the smentlf ic reason(s)

that justlfy thls dewatson from the AVMA Guxdelmes

'i'> (X) NA

;P ( ) Justlf:catlon

Identufy aII research personnel who wall perform euthanaS|a on anlmals on thlS protocol and descrube thelr trammg =

g ":'_..and expenence W|th the methods of euthanasua they are to use in the specles mdxcated

R NIA

S X Justificatiorn .Drs -nd-mtl perform euthanasna They have more
-than 20 years of expenence for carrylng out these procedures m thts ammat spec:e .

lnstructlons for the ammal care staff in case an ammal is found dead

can Describe. the dusposutlon of the carcass, mcludlng any special safety lnetructuons If dlsposmon is: to be

~handled according to a local SOP, enter "accordmg to local SOP” and enter the mformatlon requested about
" the SOP.into the table in ltem Y. -

';.'_.(NOTE TO REVIEWERS: The VMU has a specrf:c SOP (T he oncontamment SOP) Normaliy. thls SOP_ B

““would be the one used in this’ section Onty lf some other SPECIFIC alternatlve procedure is used 1.

A 'would the other box be checked

> ( X) Accordmg to Blocontamment SOP

() Not accordmg to Biocontainment SOP:

: bJustlﬁcatlon and descnptlon (must review ﬂrst WIth VMO)

b -Descrlbe how the PI s staff should be contacted

,> (X) Please contact a member of the PI S staff nmmedlately (Copy the Imes below for each :

| ,;ndzvrd_ual who may be contacted) , ey
frce), —VA 'ab>_ |

Contact Information »
ceII phone) emaﬂ
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N ( ) There is no need to contact the PI s staff rmmedlately Descnbe the routlne notlﬂcatron R
T ‘procedures that will be followed. If the routine notification procedures are descrlbed in a‘iocal SOP G
. ..enter "accordmg to iocal SOP! and enter the mformatron requested about the SOP mto the table inoo
fj*lmnﬂr : AL R R

E ::A” ’ = e 'j.

Nameb : R
Contact Informatlonb

~:','V Specral Procedures Llst each specral procedure (rncludlng specral husbandry and other specral
- procedures). thatis'a part of this- protocol, and specrfy where the detaﬂs of the procedure are documented
See ACORP Instructrons for examptes R i BRI . Rt R :

(NOTE TO REVIEWERS This is a confusmg sectron to understand and'n may requrre some additional -
.. discussion and review as to what specral procedures shoutd be ||sted here--but may genera!ly mclude.
fsthmgs |1ke dletlfastlng, restralnt etc) : R AR H G

|de"tlfywhefetheDetalisoftheProcedureareDocumented G

. NameofProcedure |
R R L L R e e e Other Items rn thls
| . SOP (title or ID number)*: .- ACORP spemfy the

Item !etter(s)

Abpe;ﬁqrx; o

 [Eclcphysioosy o ‘rem-s--ii e .-z(-s(; il

~;,nemsf:lg£¢ﬁ.»r“_¥ ()**-

T ¥ I any specrat procedure is detarled in a SOP rdentlfy the SOP and enter the rnformation requested about i
'_';-“;the SOPilnthetablern ItemY G LI T _ G

*If any'spemal procedure rs detalled in’ Append|x6 check “Appendlx 6” tn ltem Y betow and complete
.':andattachAppenerG S RIS A et P S R O A :

g ( (Use Appendrx 9 to document any “departures” from the standards in the Gurde represented by these
. procedures. Constlt the !ACUC or the Attendlng Vetennanan for help in determlnrng whether any
S “departures are mvolved) ‘ [ R _ Rbhi

B W Conmderatron of Alternatrves and Preventron of Unnecessary Duplrcatlon These are rmportant to
L mrnlmrzmg the harm/beneﬂt to be denved from the’ work S : : : :
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(NOTE TO REVIEWERS Thls new sectron is sllghtly mod;fred from previous ACORP and focuses
on rep!acementlref’ nementlreductron) - : , , , ,

1 Document the database searches conducted s PN A
Lrst each ‘of the poten_tlally pamful or. dlstressmg procedures mcluded ln thIS protoco!

: Then complete the table below to document how the database search(es) you ‘¢onduct to answer Items_ S

> ( Yy NIA
> (X) Pamful or dustressmg procedures

b Havmg chromc head electrodes |mplanted G
Restramt for sleep recordmg from lntraceilular etectrodes

f-.,',W 2 through W.5 below address(es) each of the potentially painful or. dlstressmg procedures 5
- “Pl'should run at least one search on the ALTBIB websute for ammal use alternatlves Please use the
-_4.-‘||nk http Iltoxnet nlm mh gov/altbub htm! L . . i

- | Name of the
| database "

Date Of Peind of |
 search | yearscovered |-

by the search .

| Potentialty [
“opalnfulor |
-~ distressing |

- procedures | -
addressed -

| Keywords and/or -
S -"'SearCh st’rat_e'gy used N

“Indicate which mandate

each search addressed

@M
o) siewiue Jo jusiusoeldsy
(&M W) pasn sjewive. -

40 S19GWINU Ul UORONPaY
7o) sseasip o ued

© SZIWIUIW O} JUBWRUNSY . -
R well)uouw{dnp :_. .

. Alesseoouun Jo YoBT | -

| . PubMed

AII avallable | SN

o |

years to-
present

N/ A

;._..dorsal raphe nucleus
: GABA REM

: 26 ltems found

| PubMed

2000present | A

o] “nucleus: pontis. oralls
' A:GABA REM“" A

114 ltems found

| 1'?':('..') :

(CFF

iusing
“animal -

.search -
strategy

'alternatwes’}

-‘;.P‘ubue&f‘ T

ALTBIB
| 10/25119 |

‘| Allavailable . |-

yearsto

. present |

b _-.sleep and (nucIeUS
, L0 pontis oralis OR dorsal
CN/AC _raphe nucteus) E

' -'."No :tems found

1o

O

ol

R using

| animal -
alternatives
" search

. PubMed :

" ALTBIB .'

| 09-26-19

-20(-)'0-:p'resent -'

electrodes

unplanted mto
ithe

' '> NPO/bramste.m-'_' '

| Havine chrohic _;"head restramt" -
. E CIrome .| “chronic mtrace!lular L
nucleus L

recordlng
pontis orai ls

(x).

( -'x). |

(x)

( )Z:.'

strategy

“No rtems_found,_“ g

BT
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ol B ;“head restralnt" RS I
. S e b ) Having chronic chronrc mtracetlular TR PRT R
1 G"steb 0926'19 i 2000-present -| :implanted into - __pontls oralrs REM"' 3(.X~ ) ( X) ) _'(‘.);() : _( _) :

R Coidlps e o NPO/brainstem, o SO SRR IRy S

| ROt r e ) -,.Noitems found

o e Tk - "head restraint”, o
CoRredte e ) Haying chronic - [ "Ghronic mtracellular-_ A RO BNty Bk SRS e ] B

38 Rl taramc s Ao | onnnieaanas -1 electrodes | - recording”, "nucleus: | i OF BV UEH Ot
Information - 09-26-19 : 2000~present | implantedinto | - pontrs oralls REM" e (%)} (%) (x) ()

fon N}_?O/brairistem."'

pEEET I R '__Noitems found

' :(ERIC) ,
% Replacement Descrlbe the replacements that have been rncorporated mto thls work the

. ‘replacements that have been: consrdered but cannot be used and the reason(s) that further

o replacements are not acceptable o i , S o

:~'>Cats are essentral to electrophysrologtcal and pharmacologlcal studles of thrs protocol m_"'ﬁl b

; v'"_':i:':i_~.:'_;several reasons -'Frrst much of the _previo

i -;"‘--neurotransmttte .- agonlsts and antagonists_ It ls also possrble to |mplant e!ect .odes'for recordmg x

L 'j";EEG Eoc-:-_"

i four prOposed research using non-mammahan modets (Note that \ we are aware of the reports that' e

. some. non-mammallan specles mrght experience REM sleep, but these fi ndings are’ still !
’quest:onable) i SRR : B SRR : ‘

| Computer models have been cons:dered but llterature searches do not mdicate that they can |
“replace those. methods described in this protocol because there are no alternatives that provide ..

" data related to the normal behaviors of. sleep and wakefulness. There are insufficient data that =
L _;descnbe the actrvrty of: GABAerglc neurons inthe NPO and how they drscharge during sleep and -

| - wakefulness to be able to' develop a. model to: mvestrgate Therefore computer models could R
5 replace none of the ammal procedures descrrbed in the ACORP e AN
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Though in vrtro (bram sllce) study is a posslblilty but thrs reduced preparation typlcaily transects
3 ali brain input pathways to the target neurons of interest. Importantly, it is impossible to induce
‘sleep and waking states and in vitro models lack standard correlative indices of REM sleep : such =
. .as_polygraphic (EEG) changes -and: motor/EMG _ atonia, “Therefore, - this preparation Iacks the L
» -_physiological srgnlf cance i.e., state-dependency of data collected from such studles SRR

E .alternatlve websites for suitable alternatlves and found no papers

. 3 Reductlon Descnbe how the number of animals to be used has been mlmmized |n thls protocol and
Ot -,_"expialn why further reductlon would dlsproportlonately compromlse the value of the data

; o '.'> Based uPon our past experlence in chronlc cat studles, we. estlmated an average total of 2 cats ‘
.. per.year will be minimally requured for. harvestmg meaningful scientific. data for our proposed -
- studies. Each cat serves ‘its  own control - (pre-drug) ‘as well ‘as treatment: (post-drug)j o

By measurements. Therefore, the group size needed for the control and. the treatment. groups are i ',

effactively reduced To maxnmrze ‘the amount of data collected from each chromc cat, we WI|| P

- acquire data on multiple days over the viable period (approxrmately 4 weeks) of the implanted =

- - nerve cuff elactrodes. These electrodes are known to have a limited duration of working life, due
" to unavoidable scar formatron around the implants. which ruins the recordmg and stimulating =
_ capability of the electrodes. To further optimize the experumental design, we will perform the acute -
.. {carbachol | aradlgm) study on the terminal day of a given chromcally mstrumented cat nstead e
. of using a new cat. The carbachol paradigm . mental dure of -
' _:__:pharmacoioglcallv-induced RE M sle_e_p wh:ch is wdely used in: sleep research field. In_this
_ experimental session, carbachol (0.25 ul ; 22

" into the dorsolateral part of the rostral pontine reticular formation of the animal to _ind_uce" w:th a :.
i hort Iatency, a Qrolonged ep sode of REM sleep (>60 mln) SN I i

We ca culated the mlnimai number of anlmals we need In order to get enough neurons recorded' __:
sy from see sectlon CZb for detalls. i R ; s P

_: 4. Ref nement Descnbe the reflnements that have been mcorporated mto this work and expiain why no S
3 'further refnements are feaS|bIe AT ot . = _ s

: > We wul adopt the followmg steps for ret' nement of our studles

S Proper pre- and post-operatlon procedures are strictly followed in order to Iessen or eliminate: R
. ..pain_or distress, and infection: Veterinarian care will be provrded by the WLA VMU staffs.. Best
. _,approprlate use of analgesncs, anesthetics, -and tranquillzers will. be adopted according to
- recommendations of the veterinary medical officer. We were given a recommendation from Dr. . -
_ to replace xylazine with the DKT mixture aka Kitty Magic and to replace carprofen with -
'-.meloxlcam Both replacements are more modern technlques used to keep the cats |n better S
: ._:-.hea]th LAl . . : : . RN : X

: , Softened food wrll be glven to the cats over the t" rst few days post-surgery, smce they may have i
Ly some discomfort with swallowrng at that time R R : _ SR

.22 mM in saline), a cholinergic agonist, is microinjected = -
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: ' 'Ammals wrll be played with extensrvely to make them comfortable wrth the researchers and the
: ,laboratory before we start doing any. recordmgs After each recordlng ssession, ‘animals will be,

" “f;-grven canned food as a treat and played WIth some more to grve them exercrse and pleasure

iy _'_"'Humane endpom wrll be used so 'ammals are euthamzed |f they show signs'of welght Ioss (1 0%)
" lack of grooming, cerebellar signs of motor defi crts, or ‘abnormal’ sleep-wake cycles By feedmg.

- them moist food as a treat after each recordmg session, we will be able to see if they are having .
~-any problems chewing or. swatlowmg (since these are controlled by the hypoglossal nucleus) We
-~ also will play with them with a laser pointer after each session which lets us see if there are any
' ;neurologrcal deficits (problems with visual tracking, or motor problems affectlng coordmatron m ;
: ~activlt|es such as chasrng and pouncmg) : IR S : :

.Descnbe how 1t was determmed that the proposed work does not nnecessanly duplrcate work already o

w documented m the hterature

. ; .>L|terature searches mdrcate that none of the proposed studres have been conducted prevrously ’
Cn and the data that we seek to ‘obtain are new:and’ unique. There are’ only a few groups working in’

. . this area,and no othergroup anywhere has been able to. do chronic intracellular recordings. Many -
i ofthe papers

X Other Regulato : ‘_ Conslderations

| 1

brought up come from our group, and we are bwtdmg on that earlrer work

Controlled drugs e

> ( ) NIA (Go to Questlon 2)

(X)) Complete the table below for each drug that is used in ammals on thls protocol and that is '
- classified as a controlled substance by the DEA See ACORP Instructlons for explanatlons about
the mformatlon requested S ; SR o LETE _

Contro||ed i

i Storage S i : Locatlon for Use Procurement
Not Personnel Authonzed ~VA'- Not on | VA

Doubter to Access Pro 5 rty “VA . Phar—-
| -locked* i S p Property macy

Double

Non-
VA

I Pentobarbital |

Oy o

5 ‘Buprenorphine | X' "'( ')* sl mBn e G EERE TS B SR B

()*

i .:_‘*For any control!ed substance that w:ll NOT be stored under double iock wuth llmlted access RS T

:._ .descrlbe how it wm be stored and explam why this i is necessary

CR(X)NA
X >( ) Justiflcatlon K

5_a.' ;Check each statement below that apphes to cont" rm that all controlled substances used on th|s

' _jprotocol W|ll be procured accordlng to VA pharmacy pol|0|es

05006-18p . -
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>, ( ) NIA : Y : - : -
»(X) Some controlled substances will used on VA property, and all of these wull be obtamed
.. through the local VA pharmacy . *
- » () Some controlled substances will not be obtalned through the local VA pharmacy, but none of
. < ‘these will be used on VA property See the ACORP Instructlons for further mformatron S
e ;>( ) Other Explarnb A : , s SR

2 Human patient care equrpment or procedural areas Does th|s protocol 1nvo|ve use of any human patlent care - -
fequlpment or procedural areas'? : R L . _ . : ‘

» ( ) Yes some human patrent care equrpment or: procedural area(s) erI be used for the anlmal
studies .on this protocol Check "Appendrx 7" in ltem Y, below, and complete and attach Appendlx 7

B “Use of Patlent Procedural Areas for Animal’ Studles

- »(X) No human patlent care equrpment or procedural areas wrll be used for the ammal studres on .4
: _thls protocol RS . . . RN

: _Explosrve agents Does thls protocol lnvolve use of any exploswe agent"

g b (¢ ) Yes some explosrve agent(s) wrll be used on thts protocol Check “Appendrx 3“ and “Appendrx
8.in Item'Y; below, and complete and attach Appendix 8, “Use of Explosrve Agent(s) wrthln the Anlmal S

P i Facmty or in Animals”, as well as Appendlx 3, “Biosafety”:
T _4> (X) No explosrve agent(s) wul be used as part of thrs protocol

Y Summary of Attachments To asmst the revrewers summanze here whrch of the followrng apply to thrs ACORP

S 'Appendtces lndrcate whrch of the Appendrces are requtred and have been completed and attached to thls protocol. k !

‘Do not chack off or attach any apbendlces that are not a_ppllcable to thrs ACORP

e -‘b (X) Append|x1 "Addltronal Local Informatio_n 5
() -Appendix 2, “Antibody Productron"
. »(X) ‘Appendix 3, “Biosafety” .

o () Appendix 4, “Ante—mortem Specmen Collectlon" N

' ~_ > (X) ‘Appendix 5, “Surgery”: -

X) Appendix:6, “Special Husbandry and Procedures” : e B :
) Appendix 7, “Use of Patient. Care Equrpment or Areas for Anlmal Studtes" S
-} “Appendix 8, “Use of Explosive Agent(s) within the VMU or in’ ‘Animals” -+

( ) Appendix 9, “Departures from “Must" and “Should" Standards in the Gurde

) i .

> (
e 2 (
> ( Appendlx 10 “Ovemrght housmg S

| Standard Operating Procedures (SOPs) Lrst in the table below each of the SOPs referred to.in thrs S =
* - protocol, providing the information requested for each one.. The approved SOPs must be included when

© . the approved ACORP and Appendlces are submrtted for Just—ln-Trme processxng before release of VA
fundlng support R L T ,

- -=(NOTE TO REVlEWERS Thls sectron will have to be developed over time. Some of the mformatron ' '_ :

_ wrll

be pre-populated)

_I_tem

“SOP ... .-

" Title

25

—{ Approval Date |
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C:2.c | This needs to be pre-populated : = -
M.2'- g

~Uda | oo

U4b |

Z Certrfrcatlons Srgnatures are requrred here for any ACORP that is to be submltted to VA Central Offlce rn : S
_‘rsupport of:an application for VA funding. Include the typed names and dated. sngnatures as shown' below

. forthe Main Body of the ACORP and for each of the’ Appendices that appfy to thus protocol Do NOT

e A.._-._ij..:z_'mclude srqnatures for or attach anv appendrces that do NOT apply S L L 3

e Mam Body ofthe ACORP e

a Certrflcation by Prmclpal Investigator(s)

'_I certlfy tha R to the best of my knowledge the lnformatron provrded rn thrs ACORP is complete and o
" accurate; and the work: wrll be. performed as descnbed here and approved by the JACUC: 1 SRR
understand that JACUC approval mustbe renewed at least annuatly, and that the IACUC must

out interruptiori. | understand further that 1 am responsmle for prowdmg the information -

N “to-perform the reviews before the renewal dates, and that | may be required.to. compiete a newer
S versron of th"ACORP that requests addltronal mformatlon at the ttme of each tnenmal revrew

GoahE ._':-;_‘,-lunderstand thatfurther lACUCa""" vl 1  be secured

A "i.-:"Use of addrtional anlmal specres numbers of anlmals or numbers of procedures performed on mdrvrduat -
- 'ijanrmals i

05006-18»

perform a complete de novo review of the protocol at least every three years; if work is to- contlnue_ i :

i reqtnred by the IACUC for these annual and triennial reviews, allowing sufficient ime for the tACUC B

- ; Changlng any procedure in any way that has the potentual to mcrease the pam/dlstress category to whrch ,:'E,': i

" the animals should be asmgned or that mlght otherwsse be oonsrdered a srgnrflcant change from the g

-* - approved protocol;
.- # - Performing any: addltzonal procedures not atready descnbed 1n thrs ACORP
S Use of any of these anlmals on other protocols or by other mvestrgators ;

»f further certrfy that

No personnel erI perform anv anlmal procedures on thrs protocol untlt the IACUC has conf rmed |
o that they are adeguately trained and qualified, enrolled in an acceptable ‘Qccupational Health

- and Safety Program, and meet all other criteria required by the IACUC. When new or addltlonat

- f,personnet are to work with the animals on this’ protocol i erI provrde thls rnformatlon to the

. IACUC for confirmation before they begin.work;:

e L will prowde my after-hours contact mformatloh to the ammal care staff for use m case of
L ,emergency 3 : ; : o : i e
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. Principal Investigator |~ Pisignature . | Date

b Certtflcatron by IACUC Off‘ 0|als

We certlfy that

We wrth the lACUC have evaluated the care and use of anlmals descrlbed on- thls ACORP in
accordance with the provisions of the USDA Animal Welfare Act Regulations and Standards

“PHS Pohcy, the Guide for the Care and Use of Laboratory Animals, and VA Policy; .- :
~The IACUC has determined that the care and use of ammals descrlbed in thrs ACORP IS
- appropriate, and has. therefore approved the protocot :

.'.The full text of any mlnorrty optnlons rs documented here as mdlcated below

s f» ( ) No mlnonty oprmons were submrtted by any IACUC partncupant for rnclusron i %

i >( ) Mmonty oplnlons submrtted by IACUC partrcmants are copred here '.j : ) i

i g »

i "Qb ( ) Mrnonty oplnzons submrtted by IACUC partlcmants are attached on separate pages

tabeled “IACUC Mmonty Oprnnon (mdlcate the number of pages> 10 SR

Name of Attendlng Vetennarran

(VMO orVMC) Lo Si na"r '_ .:i'~:Date'_.

| Nameofiacuccrar | 00 | Date

/Q/we /n‘ |

2 Appendix 2 Antlbody Productlon No sngnatures requrred

3 Append|x3 Biosafety

Can Certufrcatton by Pi(s) and IACUC Off' clals A

We certlfy that

Before any antma! expenments mvo!vmg hazardous agents (ldentmed in Item 10 a of Appendix 3) are |

L »-performed SOPs (designed to protect all research and animal facility staff as well as non-study animals -

- will be’ developed and ‘approved by the: appropnate VA or aff;hated umversﬂy safety commlttee and by the 5 »_ : g
',IACUC . I L - o _ _ S

21
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e All personnel who might be exposed to the hazardous agents (identified in Item 10.a of Appendix 3) will . -
.. be informed of possnbie nsks and W|II be properly tramed ahead of ttme to follow the SOPs to minlmtze the
"nsksofexposure :_ ol e . . R : :

 Principal Investigator | . Signatwe . | Date |

oenTie |

Name of IACUC Chalr

 Juelasls]

b Certlfncatlon by~~B|osafety Ofﬂclal I certlfy tha

Each agent to be admtmstered to ammals on thls protocol has been properly |dentifxed in ttem 1 of S
SRR ~.{_Append|x3as to whether it IS “toxlc" "mfecttous" "buologlcai” or contams recombmant nucletc acnd" ]

' . '.',__The use’ of each of the agents thus identrfled'as “toxtc” “mfechous or. "blologlcat" Or contams R
- “recombinant nucleic acid” is 3further documented as requ:red in Items 4, 5 6, and/or 8 as_app!tcable and i
--'~g-:{m Item 10 a;oprpendth' il : : e : e

e "The use 'of each of these agents has been approved by the appropnate commtttee(s) or oﬁ” cnal(s) as
SEHE shown in Item 10 a of Appendlx 3 . D _ : : :

Name of the Blosafety Off cer or
 of the Chair of the Research -

Lo |
 Safety or Biosafety Commitiee | e

c Certtf' cataon by Radlatlon Safety Official I cemf tha | :. i

Each agent 0 be admlnlstered 1o ammals on th;s protoco! has been properly ldenttf ed in Item 1 of S
Appendlx 3as to whether It is radloactlve TR S, e : o
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The use of each rad|oact|ve agent |s further documented as requ:red in lterns 7 and 10 a of Appendix 3

The use of each radroactlve agent has been approved by the appropnate commlttee(s) as shown in Item ‘
3 10aoprpend|x3 Gl , G i

- Name of thie Radiation Safety | -
Offlcer or of the Chair of the - |
Radlatron Safety or tsotope

L Slgnature R : il - Date
Commlttee AN R SRty SR

i 4 "Append:x 4 Ante-mortem Spec&men Coltectlon No SIQnatures requrred

'."0

To the best of my knowledge the mformatron provrded rn Appendrx 5 of thls ACORP is complete and
"{accurate T

g f;;_.The surgxcal procedures wx!l be performed and the post-operatlve care (mcludmg admmrstratlon of post- :
~‘operative analgesics) will be. provrded as described; - i

- “The spaces whereany. 3urvrval surgncal procedures erI be performed (Irsted rn Item 4 of Appendrx 5) are

* suitable for stertle/aseptlc surgery; .- i _
'The names and contact mformatlon for research personne! to notrfy or consult in case of emergencres W|II be .
-»fprowded to the VM u superwsor and veterinary staff: .
Post-operatlve medical records will be marntalned and readlly avarlabie for the veterlnary staff and the IACUC i
ERe _to refer to and WJtI lnclude the fotlowmg RERHRAS : i S ERH . : S

o .‘;_Identlf:catlon of each anlmat such that care for rndlvrdual anlmals can be documented

[ " Daily postoperative medical records for each anlmal that include documentation of. darly

- evaluation of overall heaith and. descrlptlons of : any compllcatrons noted treatments prowded
_,..'and removal of devices such as sutures; staples, or wound clips;:

ol 'Documentatron of the admrnrstratlon of all medlcatlons and treatments glven to the ammats
. ‘including those grven to reduce pain-or stress: - e
o Daily records covering: at Ieast the period deflned as post operatlve by local polrcy

o, The SIgnature or mrtlals of the person maklng each entry :

 Pnpalivestaaor | o Pisonawe . .| Date

| :_ e

6. Appendlx6 SpeCIalHusbandry and't’rocedores. _NoZs_fignatores"re.,q"u'ir:ed,' o
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7 Appendlx 7 Use of Patlent Care Equnpment or Areas for Anlmal Stud:es S

a Certlf‘ catlon by the Principal Investlgator(s) certlfy that to the best of my knowledge the ; _' .
mformatron provnded in Appendfx 7 of this ACORP.is compiete ‘and accurate and the use of pahent
care equment or areas for these ammal studles wx[l be as descrlbed ' G EET U

b Cert:flcatlon by the offlcials responsnble for the use of any human patlent care equlpment in. _: .
~animal procedural areas. Each of the followmg must sign to indicate that they have granted .

| :: : ‘a ggroval for the human patlent care: -equipment to be moved to the VMU or.other. animal procedural ¢ L

~“+ area to-be used on animals and then returned to the human patlent care area, as descnbed in
i Appendlx 7. Leave thls‘sectnon blank |f not: applscable o R e

Name of IACUC Chalr "‘ 1 _- Er s;_gnature_..:.’ g Date e :

[ Name of the Manager of the

| Human Patient Care Equipment J Sonalire ] DAl

c C Certification by the offlctals responsmte for the use of the equipment In human pat:ent care. L

" areas for these animal studies. Each of the following must sign to indicate that they have granted» o

- approval for animals to be transported into human patient care‘areas for study or treatment as
' w:descnbed m Appendnx? Leave thls secuon blank |f not appllcabie LR R S B

Name of lACUC Cha;r iy Z’-_'i i _:Slgna,t.ure Lol Date g

Name of Attendlng Vetermanan ]

(VMO or VMC) i $t.gnat_ure SRR § Date 3 :

: 30
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Offlcral Date of Approvalb K

“Name of the Chair of the Clinical - _ _
Executive Board, or the Service ] L e e
Chief respon5|bie for the Patient’ S_rgnature_ S N ‘Date
Care Area and Eqmpment :
Name of ACOS for R&D - % . Signature | Date
_Nameof Chiefof Staff = |~~~ Signature . - Date
~|* Namie of Director or CEO of the Gt T e e Bl
| Fadility (Hospital or Clinic) = - - Signalwre oo e Dl

8 Appendlx 8 Use of Exploswe Agent(s) w:thin the Anlmal Facmty or m Animals R
: a. Cerhﬂcat:on by the Prmclpal Investlgator(s) . _ v o 5
: 4'_% tto the best Of my knowledge the information provuded in Append|x 8 of this Animal - _
- Component of Research Protocol (ACORP) is compiete and accurate, and the use of explosrve o
agents in these ammal stud:es W|II be as descnbed : i S

TR -4.-l,|further certlfv that

Procedures mvolvmg expioswe agent(s) wn!l be performed wﬂh;n a properly operatrng, ventulated'
SRR 'safetyhood : o
"o " All electrical equapment operatlng when exploswe agent(s) are m use wrll be posrtloned and
. powered outside of the hood; G :
- e -Once the seal is broken on: any contamers of explosrve agents they wnl be kept ina safety hood :
o v~throughout use, stored in an explosion- proof refrlgerator or other approved storage area, and '
_ discarded. properly once. completely emptled :
. :.Proper procedures w1|l be used for safe and appropnate dlsposai of |tems (mcludrng anrmai
o .carcasses) that may contam resndual traces of the exploszve agent(s) ;o

Principal Investigator | Pl Sign'ature’ S ._ ‘_Da{e :

. 31



 ACORPManBody(Ver 4

- 05006-18>;. 5
Ofﬂc;al Date of Approval> )

b Certlflcatlon by the off' c:als responsuble for overseemg the use of explosive agent(s) in thls |
- protocol. Each of the fo!lowmg must Sign to verlfy that they or the commlttee they represent have

qranted approval - :,_;

Name of IACUC Chalr EREE

Signature

Name of Attendlng Vetennanan gl

. Signature

- Date

(VMO or VMC)

Name of Safety/Blosafety Officerf: i;:_fj;v- il T Slgnature : .3 i.f 5

for the Fac:hty

 NameofACOSforR&D |

Offlcer

Name ofVISN Reglonal Safety A 'Srig-n;m-réi',

- 9 Append|x9 Departures from “Must” and “Should” Standards m the Gu:de No sngnatures o

. requared

10 Appendax 10 Certificatlon by Prmcnpal Investlgator ls on the Appendlx
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Off c:al D‘avte of Approvalw:

. * “ACORP. Appendix 1.
ADDITIONAL LOCAL !NFORMATION
'VERSION 4 V2 6/17/2015"
(Required for all protocols)

.(See ACORP App 1 Instructlons for more detalled explanat:ons of the mforma |on

E[E'[EI]WIIE

?l" 2828

. Spec:es covered by th|s Append;x Cat i

B '-’_'-:'Thrs protocol mvolves the followmg (check aII that apply)

e B Breedmg EI Tumor Formatton Hazardous agents used in anlmals

ueste& m -

ool Multiple SUNNal surgery O Food and/or FIund Restnctson o
S jD Antlbody/Ascrtes Formatson 1- [] Hazard to VMU Personnel ' '

EZI Prolonged Restramt > than 15 mmutes).Tumor formahon

B a VA prOJect -

1t ’Pl""é_'-méi{;

Sibe, P! phone
' g SpeCIes cat

b Protocol # 05006 18 Yok 3 year explratlon date10/3112019

- | REM sleep -
e HE Contact 1 name '1:
i k. Contact name

- |'n. Alternate phone:
" Ip. Animals taken to lab? Xyes [I1No if:y'es' 'Bldg‘nd Roo'm(s.)

- |"q.”Animals taken to lab and:then. returned to vivarium (VMU return room only)
| []'No - If yes; provide a scnentlf ic Justlficatlon here We_conduct in wvo reco
'chromc cat. preparatron e "

BAerglc Swrtches Control Wakefulness, NREM sleep and e .

EHLS yes Bldg and Room(s) and fi I out part: B below

| r. Animals housed inthe. Iab for 12 or more. consecutlve hours" D Yes . No O RO

s. Is wwe-floored cagmg requrred'? l:] Yes [Z] No:

EI Yes lE No. If yes,  provide a sc:entnf ic leStIf ication here

s jt Do animals need {0 be exempted from the envnronmentat ennchment program'7

[ u. Maximum’ aIIowable body: welght loss (10% unless scuenttflcaliy justn‘led) 10%

el Biological D Radioactive [] Other (list);

v Hazards used in animals (check all that apply D None IZl TOX*C D infectlous

‘ .housed in-labs since VMU. staff check them wash the cages etc ) E] Yes X No
| 1 yes, list which’ ‘hazards: L

1w, Will-VMU personnet be exposed to any of these hazards’> (Th;s mc!udes anlmats

x. Body. fluid, tissue and/or dewce collec’uon’? DNone El lee . Dead [:] Both

|y Surgery? [ INone X Minor [X] Major - ] Both] Non-survival -

| Multiple survival surgeries? [ ] Yes - [X] No - If there are. ‘multiple survwal surgenes Ilst". N

surgery tyges Head electrode imglantII re-suture Qost-surge[x L
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Az Anesthetlcs/anatgesrcs used (excludlng euthanasra ? IZl Yes {3 No-:
|1 yes, list: Ketamine, carprofen; isofiurane, buprenorphme l;docame xylazme
; "butorphanol dexmedetom|d|ne meloxrcam : I N o

laa Euthanasne methods (must mclude anesthetlc plus physwal method unless
scientifically justrr ed): Pentobarbital v _

‘bb All controlled substances used buprenorphlne ketamme Pentobarbltal Butorphanol

ce: Llst any other drugs from AppendrxS{surgery appendrx) xylazrne baytnl atropme Ch
.sulphate dexamethasone atlpamezole AR SRR, S

i 3.:Delegation of Authorlty Complete thns sectlon for every employee |n thls study, startmg W|th the Pl specrfylng IOREA

) which procedures each:is allowed to perform. All should be listed in the ACORP.main' body Everyone listed .

o must also-have current employment status (VA or WOC) and be up-to date wrth aII requ:red trarmng and medlcal :
'clearances RIS o SRR, - _ SRENEC e .

L : Please nate There must alwavs be at Ieast one person responsrble for task codes A D and H

'.La'stlnante,"firs'tt n'ar‘ne., deg@(s) '_ Task codes (use the llst below)
PhD.. . o ’-'i:-.’A,Bcost

Task codes

A Routtne dally care of anlmal T R e -Performs in Vivo. procedures other than sample

5 X coltectron or sur er such as behav;oral studles
B Performs survwal surgery gt V'

i | J : Other work wrth annmals please specnfy data _- -
analysls it B r s

1C Performs non-survwal surgery
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o D Evaluates endpomt crlterla

E Collects samples wuh anesthesna L
: F Collects samples wathout anesthesna

’ G Collects or works with samples postmortem e

H Euthanlzes ammal sub}ects

K Pl W|th no ammal contact The Pl must be listed in

‘section E of the ACORP Main Body. If the Pi does have
,‘:ammal contact list them wrth the appropnate task codes :

olL= Non- PI with no anlmal contacl Thls person does not
= need to be llsted m SBCthﬂ E of the ACORP : :




~ ACORP App. 3 Biosafety

LA 05006 18>f_3‘ :
Ofﬂc;al Date of ‘Approval». -

S E@EWE
. ACORPAPPENDIX3

- BIOSAFETY . OCT 2 ? 28
VERSION4 v2 6 17 2015 N

o See ACORP App 3 Instructlons for more detalled explanatlons of the mformatlon reque lw e T

| 1 Summary of All Matenals Admmustered to Ammals on thls Protocol Complete the table beiow for aII

" materials to be administered to -any animal on this protacol; mdlcatlng the nature of the matenal by markmg _.
EVERY box that apphes and mdrcatmg the BSL number for any mfecttous agents : :

Al Nature of Materlal
3 Materlal :
Identlfy the specmc
- materials mctudmg : B
rad|0|sd’tobes chemlcals Source :
R drugs (standard clinical: agents; (Identlfy the
.as well.as test agents) . vendor or
AN “‘controlled substances, - j_]:cpll_elague or,
Eaasts 'mfectlous agents:':-blbmater|ats,7 . specify which ™ - |
R "prosthetsc devuces,,mmlpumps,:? “-animals.on this
| special diets, and cells, |- protocot will serve
) tlssues, or body fluids. (Do not-| as donors)
0| U list drinking water and the I
B standard food from the VMU) Jo e

it (e B :':" AL L

| Radioactive Agent (item 7)== - -

ta ect -lemd) .

| Infectious Agent (item5)—- .~~~ -

QR

| Routine Pre- or Péétf?fdceduraifbf@i‘g e

'I:':Ai;;,':,;’lll'.hfz"
Other =7 i e

|- carcinogens, teratogens, neurotoxins, .- '_ﬁ 2k

| Enter the CDC Biosafety Level
[ABSLZor 29 o i

:'fakit§<Aééﬁ;t5 '(SUﬁ'éh"ias_mutagéﬁs;' s

| Select A&

i I2 T

-~~~ | Contains Recombinant Nucleic ’A‘cid e
|| Bvtherasiasgent |

L - formaldehyde : o FISherSCIentlﬁc O
e GABA EEREY ' 2R
“(y- Ammobutyrlc ac1d)
[-.i{j}.BlcucuIIlne e
L l"-."-"'([R-(R*S*)]6(5678 PR S R I R R
~. | Tetrahydro-6-methyl-1 3—-: : i e AR R e e
| dioxolo[4,5-glisoquinolin-5- | S:gmaAldnch S N R
| yhfdro[3, 4-e] 1 3-benzod|oxol- R R S
. f8(6H)-one) -

p—
>
—
e
i W s
N ooy
o~
o

"I Phaclofen - Srwmise gl e N e e
S E(3-Amino-24(4- s SRR YRR R SRR I ERE I CERna §
Ea i ;-f;E:hloropheny(l)propytphosphon;.,;-,',-.M?’.B'-qm-eql'cals‘ ;4(x}') 19IBSL_: |
v fcacidy s sl e R R T
‘-._..Musmmol S TR T T ! R

‘| (B-Aminomethyl-3-. "~ .. | Tocris Bioscience | - (x ) . gBSL
hydroxylsoxazole) R T S R
1 Baclofen -. Vot R e T e .
| (4-Amino- 3 (4= | Tocris Bioscience | x|
“'chlorophenyi)butanmc amd) R Rkl I

Shp il

N~
—
N

S

Wt~
—~—
R
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' Serotonln - o RN '
(s (2-Ammoethy!) 5 | Sigma-Aldrich .~ | - x
_'hydroxylndole hydrochlonde) 5 i e

-'glutamate DI | Sigma-Aldrich " - fooo 1 x
Pindolol - ; e TR e e I S
(1-(1H- Indo¥-4-yloxy) 3- . :| Tocris Bioscience x |-
o (:sopropylammo) 2-propanol) R R T ELR S SR

. [‘Ach y

- (Acetylcholme)

80H-DPAT N R R R, T T 1

(8-Hydroxy-2- © . |:Sigma-Aldrich - - I SN B A SN S O I
. (drpropylanuno)tetra}m) s S T L E I B I |
: Musclmol ~conjugated ‘-
L Magnetonanopartrcles

~| Neurobiotin , B B 3

' 1-Vector. :

(N- (2-ammoethyl blo%tnamlde :
hydrochlonde) ) R Iaboratones
PHASL e '-Vector
! (Phaseolus vulgarls agglutlnm) Iaboratories

.CtB '
(Cholera Toxln B subunit)

S disoflurane o VMU p,ha,rmacy- el e

| Sigma-Audricn | x

= QQI‘PU_S_CU!af Inc. | X . )BSL'-':'

'S|gma-A|dr|ch N N I 10 K

_I|_(.ilo_ca!ne-iv VApharmacy _ Fi i o x|

> : Xylazme R L -VA pharmacy vt RIS o Sl x

| buprenorphine [vAphamaey = | | 1] o x

: baytnl e | VA p_harmagy PR YRS S 1 I EE

i atropmesulphate ST R _VA'pharmaéy'._;f. Sl I x

deiamzafﬁaéb'he_ :VA pharmacy ST IR RN I R x|

o ketamlne g :VA pharmacy S A x| ot et

o lsaline o |VApharmacy | bl x|

|cabachol | sigma-Aldrich | x

| Pentobarbital © . |VApharmacy - | x| .| ] {x|x]

| Ophthaimic ointment - |VApharmacy | |l ] |x

' bétadin'e'-, : SR VApharmacy R L S :xA

Rubbing alcohol o lvapharmacy | | || T

Meloxicam =~ . |'VMU 'p_zhia'rrhagy. BN ,;: ol xe

M2
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S L . Official Date of Approval»
| Dexmedetomidine . |VMUpharmacy | | || o o b

.~ OnlyBSL1,20r 2! workis peritied at VA-GLA NoBSL 3or dwork.




" 'ACORP App. 3 Biosafety .

] B T el e Ofﬁcral Date oprprovalb_ R
2 Summary of How Materlals wnll be Admmlstered Complete the table below for each of the materials =~
" “'shown in the table in Item 1 above For each ltem note if lt is USP grade FDA approved a f xatlve or a
spec;al dlet S SR . : S

- Dose
" Material* = |- mgik_’g. R
| ‘(Identifythe | CFU, | = = = :.Route' Frequency Reason for
{ specific 'a"ge_nt',_ “PFU, 'D_iluent* or | o | o or ' ‘Administration
.| .device, strain, . number of | Vehicle* eeml n dur_ati_on,_o'f' _and Expected

| construct, - | cells, mCi)| o adming | Effects
isotope, etc.) | and . | G

_Adrﬁiﬁi_s't'té‘ti.oriSU_nder_-An'ésfhééia,f._. -'i_
_sedation, or tranquilization (Y/N)

" “App #,and"identify the Item) -

L'_c_ieaj_tidn:.pf Further betails?'ihfth"is:: i
+ ‘ACORP (specify "Main Body" or. . | = -

8 Fi)(}efive:}_:jbra'inilﬂ ; Agggpf
wnll be fixed for | body, SE
hlstology | item oo -

e * e o o mtraca Once 30
: Formaldehyde 1 2000mi _:S-t?r!_le_ eajl_lr‘j'e,} rdiac | mlnutes L

o
D
2.

B e
. e b ehoresi e
ol e ey b s | “Multiple (2-
L GABA* | -209'7“[‘3’1" | Sterile saline | pressu |3) trials, 3- |
e e e 10 minutes | -
o | eectio |
no
. |jontop.| . g
ol e e receptor | xiome
o e MM, s R g Muiltiple (2- |+ antagomst i Ag(;l:P SRR
“Bicuculline* - | 0.2x103 | Sterile saline | pressu | 3)trials; 3- | - neuron = |- “bods ~] No-
S AL e T e '10 mmutesy " excutab[laty ztem éz
S ne o rejection) o o ) 'r'-'increfas.evs'.»_j__.. Nz
Ao e horesi | GABAs receptor |y i
S esmM [ s Multlple (2~;  antagonist; - AOORE | il
Phaclofen* | .0.2x10? | Sterile saline | pressu | 3)trials, 3- |~ neuron - | bod: ol Noif o
SRR Rt RS ||| RERON K A R Y :10 mlnutes excztabllity & 'it'e'm‘)cl;,2f" S0 |
AR ‘eje'c_tio‘v FEOR R ke mcreases R Rt et
'lontop RSP BRI
IR R IR horeS| e U PPN
o smM L s, | Multiple (2- Sg;’l\;tri‘;ﬁé‘: AERE
|, “Muscimoi* - | 0.2x10® | Sterile saline pressu | 3) trials, 3- | ‘excitability ‘bady, No |-
| mboo4 0 re o d0minutes |y reases | itemC2 |
& ejectio |- RIS T
e

Endogenous G R EE Y B
GABAergrc [ ACORP- | 1"
.neurotransmrtte‘.-_.; main’ | No |
T neuron: ~body, T
excnabmty | itemC2 |
decreases i A

05006-18»
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| L '__;.;"_EOhtop' G mimELT
P h°;es' ;:Mumple (2_r GABAS reCeptor.-. ACORP b
‘baclofen* | 0. 2x103_f. Sterile saline | pressu’| 3) trials, 3- ?ggzsttag!?‘gon : &2'3 A No |
BT R IR ml RS i:-?:é;éiﬁa 10 -m.f'?‘{t_-.e?. decreases |temC2 1
T ~ Jiontop [T
Capfe s e L  Thoreshil s i
St 200mM, e e e s | Multiple (2-
| - Glutamate*. : | - 0.2x10° . | Sterile saline | pressu |: 3)rials, 3-
o b mb e .'10 mmutes_
ol e OmME | e g “Multiple (2- :"ne;?g:;gmzer . Aﬁggp RO e
|- “Serotonin* .- :._»0 2x10% Sterile saline 'p_lﬁe_SS.L_‘I"‘_ /3)trials, 3- | B i :

.,m; R T T ;110 mlnutes- . hedron. . body,
b ejetion | :

- Endogenous | |
Glutamate .ACORP; S
neurotransmltte*;. comain ‘No
rineuron .'f,.,body,',__':
excitability | itemC2 | |
increases |

2| - excitability . - -;ltem c2 |
| increases |

| GOHDPAT® | 02010° | Stere saine | prsssu | )tas, 3 -:ag°’2i¥.v'.‘t§”"°"‘i &Z‘;‘ Nt

oA e horesi ek i 5—HT1Areceptor,f-':,-_"-'-"ﬁ--=‘--'—1 i SR 0
st M s s, - Multiple (2: ] antagonist; A[(T)é)iI;P A
- -Pindolol* " -'0 2x103_=‘ | Sterile saline | pressu | :3) trials, 3- . serotonergic ne "5"5‘66 = Ne |
S TN RN || S N et B e 10 mlnutes | urons actlwty e |tem¥3’2 S Pk

o AChY ‘-":-02x10“3 -:',-.;Steri!,e*'_sal_in}_e_ pressu. ’3) tnals 3— " g neuron g bo dy ‘_.NO,

E R ml eer(:tlo .-:‘10 mmutes; ; | excrtabmty 4::_ltem 02 ;
x)‘:}s‘f“:g& 0 1mg/ml,:=:.l._ »: . .p;rszsuf Multlple (2—; Labehng of sntes'.."Agg::P“ En s -
"Ma n{e tgnano . 0.2x10° " |"Sterile saline eect: 0 ,3) tnals 3-.] ~ ofaction of | bo d ':NQ i T

artlcles ERE R EE Sk IR R
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A L 05006-18»
2 OfflClaI Date of Approvalb :

N IS : ~jiontop |
005M - | - horest )
Neurobiofin .|, Buffer, 0.5 . 4-EA »"25 : 'glp ot Once | Labelneurons m”ﬁ
L | MKCI, pH ML GO e e L DOGY
’7076 SRR ORRATEY | . o3t EENL TR E L e I ;Mem G2

ACORP | o
“No 1

B R ACORP;‘
| Tracer . . main’
‘| (anterograde) | “body, -
_ i e ] item C2
RIS Gy enilenannd Same T T . | ACORP.
TR POESSETINE B S el Bsad aH IR L ‘iTracer ~ | ‘main
. : : : S 0, e i . R
OB | PEST  hokaomL 18 Once T :(retrograde) | body,
' i 5 | R R 'v‘item"C'2-'
RN SR IFETREEI SR R T | General ;
| iemflirsna b eiper | iaga o} inhalat:| ‘Once,3-4 anesthesua for gl el |
'§9f_!.‘{r?“°f R 24" oI NA cdon f o hrs | survival appgndnx__ yes.
: ‘ o : i | surgeries - | 7
N e B Inhibits gag -
__;.Once 1 | reflexduring | ST s
3 m;nute | endotracheal gp:pgwx{_ p yes '
s | intubation - S :

RS Ir R B Same - e
 PHAL  |PBS | 2%, -25.',“L as. | Once

| above. i

No

~;;-,~;Wz',dab¢é ,;AépRp“uf]
CNIA. o, 02

| lidocaine -
mI

SEN B a6 ROEE ERb e e R A-'-A':~Tranqu1llzer ¢ ACORP i
T T 2mMOIKG, i R Once R e
xylazme S 0Amikg N/A i Bearaiens IS mmute alg:r;gggal app gndlx yes

e e o N ’2*?3"%31‘? (SR

G R e | TR e e R ¢ Antlbiotsc
byt 2MeKE G A s Once. 1| provents

B ACORP-;;_;-“'?” '
1. 0.1mlkg -

minute - postsurglcal -»,:';_appgndnx.: ves |-
Lo infeetion e T
| “Antimuscarinic |

i | once1
| sulphate”

| mg/kg.f oA ime| I
0 07 mi/kg RN B --mmute:” . ‘_' secretlon of i B R O
SRR T Y Sty [ rachegs | e
2 Ry R EE B ;’,Antl:edematic | /ACORP 1 .
[ oxamolasen -33'5“33% CoONA L im -s&::gﬁg | agent, prevents | appendix | yes |
R T TR R L i “{ -brainedema ‘| .5 .|
e ' o Forfluid o)
B R R AR T R i A U halancs | ACORP |
|saline 4;‘;_”;?'-'. CONA | se | Oneed balance, | appendix | yes

- minute | - prevents
LgoEin dehyd;’ation

a’g"ent reduce: | ACORP. &
‘mucous . - appendix | yes | -
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- Offi c:al Date of Approval >
Pre empttve :
“and post-" - ACORP s
~‘operative - - appendzx yes
| . analgesiato | 5 | -
“eliminate pain “ |- -
R ST B e IARRAERI Toinduce REM | . - 1
R R e Cdmgiml, | _ZF_,"??S,U, N S sleep, for .- A_CQ.RF"_._. N
| Carvachor | 02x10% | Stere saine | g %, | ?,,'Iﬁit; | Sé"a?t”ifé'n?yg | body, v |
AR S ' (A RO (RSN S i occurnng REM | itemC2 | - .
: SR EESE SEREA N sleep

‘Once,1
-minute

¥ R 5mg/kg, S e
| arprofen ozm NA - | e

| Acore
; mmute__' | Forz-euth_gnaslg__ body,
SRER RIS CISNPR R TY “item C2-
ACORP -

Pentobarbital - ,_100;?3(}(9’ NA v | Once, yes

Jopnthaimic || s | Once, 1 | Foroouar | yes il
| ointment - | N/A e N/A i toplcal © minute” | lubricant appgnd!x | ves.
‘Usedasan | ACORP |- .= |

antlsepttc prlor d appendlx_' yes

_ to skm mcnsnon' 5 S

SR ] e ACORP‘: -¥' 
gty T 1] B ey :3t|mes 1 ; Used asan : W BV
f-Méngit’_;a'm R '(O 06ml/kg Siionfa PO/SC %r:gﬁt; S Ngﬁ\;%e‘;?:t | appendix| Yes'

S I an e NS S I e P R --.3t|mes 1
e el

"Rubblng

(B o 0325
o Dexmedetom:d mglkg
Pl :me .=-:;(0 065
& R »"mllkg) . TN RNt N e e | _
e R B e e e R i Short actlng |1
Y ketamme ._liﬁfofgggﬂg -':A"z."'NIA- k& |m ;:;'};Once 1; o 3-.anesthet|c aids ':;:)?)grgf,x} \T"é‘s-
SRR e: I mI/k ) D mlnute endotracheal B 5 S
AT A g AT : 3 P mtubatnon FORME S S
el '-mg/kg sl e Onee, Moderaie
Butorphanol . 1. (n; 065 1 nfa pkm
f ERARD Rekden et :00325 Reverse ’(he -
e T mglKg R MR lﬁ-:,_:;_,Once ‘E._f - effects of .
-_;At'!??."????‘?; 1 (0.0065 | n/a o |m i mmute dexmedetomldf
' i ml/kg) ' _ - AR IR GRS ne, post—op

n/a : lm ".'-’?ﬂih’t’;tq _:__:_ - 8ic; reduce appengipg Yes e

heartrate '_ _5j

“ominute analgesm ‘-.:?PE?%”F'.'X: Yes e

ACORP |
appendlx .: Yes cieEl

o *Each matertal dtluent or vehlcle that 15 hsted as FDA approved or s Iabeled “USP” lS pharmaceu’uca!
- grade. ‘Check on-line for formulations that are FDA' approved for admlmstratlon to humans : :

. hitp//www.accessdata fda.gov/scripts/cder/ob/defauit.cfm - . HRAE A

i or ammals http //www accessdata fda qov/scrlpts/anamaidruqsatfda/ G VL

‘: ,Sedattve/a'na_lge:_"':A'CQRIP AT B
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. Desrgnate wuth a’ each matenal and each dlluent or vehlcte to be used that ls not pharmaceutlcal grade.
For each of these fill out tables 2a and 2b below to explain why the use of a non~pharmaceut|cal grade
~ formulation is hecessary, and to describe how it will be ensured that the material is suitable for use. (See
ACORP App 3 lnstructlons for specnfrcs about the Ievel of detall requnred ) :

o Rt R Why the use of a non~pharmaceut|cal grade formulatlon necessary’? Please put an X
List all items from ° : ~in the appropriate column, and add rows as needed. - "~ . . -
table 2 that are not . . [TheFDAa roved .- The FDA approved.
b s ratve, | aporiwed | injectable fgfms are too | versions argponly in pills Other (please
approved aﬁxahyg approved - dilute or have the wrong | or other forms that aren’t explam)
| oL shecia del | version &% | giuents for this study”. | suitable for this study |~ .
1 GABA. T e ‘ h
bicuculline - X
- -{ phaclofen:: g
| baclofen. o
. 'muscimol s
[serotonin_ -
- {glutamate - - - %
Apindolol X
 |8OHDPAT X
‘| carbachol .+ - g i o
|'Neurobiotin: = - e S
| PHA-L: g

- [e.

' *Note Injectables that are too concentrated can usuaﬂy be drluted w:th salme

‘| muscimol

Table 2b
e . : How |t W|II be ensured that the matenal is suatable for use’7 3
'{'iSi é“. RS . Please put YES N/A, or an explanat:on in each column and add rows as, needed
s fro Purlt /¢ rade/ 0- 1 “Formulationand | i
;;et;{l: ertohmat ; {;gmc'typ)” Stenlrty Osmolahty Stabmty T phsfmackiratics pH i
- Jare. not" " .The certificate of.- | If the drug '.-Sterlle USF’ -,.-The “ .| Theliterature has | The pHof
USSP grade . analysus from the * ”does not: come grade G ; "supphers been consulted to 1 theé solution™ |
[.FDA = -manufacturerwiil - asastenle ,;sotomc _o 0~ I'guidelines :determlne the willbe. -
approved a'| be examinedto  ° “solution, it will diluents will - ﬁOn"sto’r’age ‘ jappropnate ' .tested (with -
S ixative, o_r_ ensure. the 0 I be sterile: '.be ‘used, and o formulatlon and | pH: paper or:
|'a'special " | material is". | filtered before * | suchas USP '_stablhty wutl ‘that the s f'a.meter)
| diet - } | suitable: ] use. .| grade normal | be . ‘pharmacokmetics | before ™ -
- R I R | sdline. foIIowed are suitable - - injectlon
- GABA | yes yes . | yes yes Clyes. o lyes
| bicuculline | yes lyes. l'yes yes. yes | lyes
phaclofen | yes yes . [ yes: | yes o lyes fyes -
baclofen - | yes . . |yes “lyes lLyes - = lyes o lyes
yes - | yes ‘| yes lyes - | yes

¥Yes .-
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‘|serotonin  {yes - - lyes . [yes " lyes - . |yes yes -
= pindololf yes o o |yes - lyes. . lyes. . lyes . .. |yeg
fglutamate' yes o lyes o lyes o yes o yes o |yes
lyes. oo lyes. U lyes T idyes .o lyes . [yes .
i ‘-:carbachol |yes” - lyes . - .lyes . - |yes  |yes - iyes . - |-
- lisoflurane |yes - 7 lyes Ciilyes oo lyes it ~yes L e
o |PHA-L o lyes i o oifyes o oolves oo lyes: s.'ye_s‘ e yest
CCtB ’Yes' e REREL .'ye‘s' 'ye’S' o yes .-rsyes- Coelyes

3 Anesthesia Sedatlon, or Tranquillzatlon Compiete 3 a and 3 b below

a For each matenal w1th “Y” entered in the last column of the table in ltem 2 above descnbe the
L ;anesthesra sedation, ‘or: tranquilization to be used; ldentlfylng the anesthetic, sedatrve or chemical. -

. tranquilizer; and detalllng the dose, volume, and route of administration (Make. sure that these agents . o

-7 are also included in Item ‘1 of this appendix, as materials to'be administered): R

e For:Survival surgery of lmplantmg electrodes for chronic experiments cats wrll be pre SR

. medicated by administering a mixture referred to as “DKT” or “Kitty Magic” (total dosage by’ volume is
i) 2 ml/kq) which consrsts ofa short-actmgLanesthetrc (ketamrne i.m:, 6 5 m /k" a_sedatrve/anal ’esrc SN

_ "?an antl—e ematrc agent. dexamethasone 0.5 ma/kg, i.m., 0.25 ml/kd) Once sedated the glottis and the SRR
_ - pharynx will be swapped with lidocaine. {2%) to inhibit the gag reflex dunng endotracheal intubation. -
o Sterile ophthalmic ointment will be applied over both eyes before shaving the hair.over the: surgrcal e
1 Careas (scalp and. neck) With the animal: placed in-a David. Kopf stereotaxic head holder, the’ scalp and I

- neck will be scrubbed with 3 alternatrng appllcatlons of betadine (10%) and alcohol (70%). Surglcal i
SRRy procedures will.then be: performed under the anesthetic (isoflurane, 2-4%,; via mhalatron) At the .
" ‘completion of the surgical procedures body-temperature warm sterile’ sallne {25.mlikg, s:c. )wrll be
- administered to maintain the animal’s fluid balance; Post-operatlonal care includes daily: injections of

= Baytrll (to prevent mfectlon) Buprenorphme (12 hrs apart) and -Meloxrcam (every 24 hrs) as analgesrcs

“for'3-days.:

. o For Intracardlrac perfusion with f' xative At the end of the expenment cats will be premedrcated e

by admrnlsterrng a tranquilizer (acepromazrne 0.1 mg/kg, s.c.). Once sedated, the animals are - P
.. euthanized using Pentobarbital (100'mg/kg, i.v.). Under deep anesthesia usrng pentobarbltal the 4 { NSRRI

. “thoracotomy will be performed. The animal will then be perfused with 0.9% saline. This'is followed by
o perfusmg wrth a ﬁxatlve of 10% formaldehyde The brarn WI|| be removed for hrstologrcal studres '

b, ':'-AFor each matenal with "N" ‘entered in the last column of the table in Item2 above emlal why no f::} JtE Y

.. anesthesia, sedation, or tranqurllzatlon ls necessary, or can be provrded and descnbe any altemate
methods of restraint that will be used. . i
- »For-chronic (survival) cat studies: Neurons (rncludrng NPO neurons) do not possess any paln :
.. receptors and the applied chemicals will not. produce any pain sensation to the animal subjects. The
'~ various drugs will be applred by: (1) |ontophoresrs as ions, (2) pressure ejectlon in minute volumes not

Vexceedmg 0.2 mrcrolrter for each trial to adjacent NPO neurons. Therefore, no anesthesia, sedatlon or.. - £

“tranqumzatlon are admrmstered forthe chronrc cat studles ln addltron cats wrll be well adapted to the ‘
i i PR g e o ‘ ' '
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head restralnt dewce and the body restramlng bag WhICh wnII not cause any pain or-distress as judged - -
by (1) the calm behavior of the animal during recording sessions as well as (2) normal phase transitions

' '-throughout the sleep~wakmg cycles of the cat during expenments Therefore no further restraint will be
necessary for the experiment. No anesthesra sedation, or. tranqumzanon can be used because rt wrll

: mterfere W|th the natural sleep we are stuclymg o . :

2 : 'Regardlng the mrcro-appllcatton of muscrmol |nto the DRN we are constantly monltonng the behavror of "
. the animal during experiments,  If there was the.| presence of signs of \pain and discomfort, such as
' '-behavroral ‘agitation (EEG desynchrony and maximal EMG acttvrty, failure to fall asleep) the Vocalization, -

excessive body movements, étc, the experiment woild be lmmedlately terminated and the animal would - )

i _be retumed to vwanum housmg The ammal wrll be contlnuously monltored for recovery untll it |s calm

4 Toxlc Agents Complete the table below for each of the matenals Irsted asa toxrc agent” in the table in
ltem 1 above checkmg the all of the propertles that apply (see ACORP App 3 lnstructlons for detalls)

d Select Agent’> 1

| ‘Name of Toxic Agent

 Nota Select Adent -~

_:f?: Registration/Approval " * |
e cher—speclfy_.toxlc L
p_ro_perties‘ (neurotoxin, etc.) - .~ |-

 Sub-threshold Quantities ';_ 1

* Select Agent Used in-
| Select Agent that Requires |

‘| b.Carcinogen i_'-: |

( )> Acute tox:cnty, toxuc 1f
| swaliowed, severe skin burns
;| and eye’ damage on contact ,

—

>
~—
—~~

>

L

U~

>
LA
—~~
—
—
—r
*

| 5 , _ Lol _“['may cause cancer- L
Cfmmenne  JO[O]O]e] O | oy [fRsseoalsddemal |

F Phaclofen 1o () () (x) () () ’gx)!;t;acute Oré!,?_,@ dermal e
£e Muscimol st ) '(-' Yy - )| ) ‘(x )> Fatal if swallowed
[0 [0 0wl 0] o

; i'(x )> F‘atal lf swallowed

: : P i T D e m e e il e xskmand eye nrntatronon 5

, baclofen S x| e | contact, respiratory lmtatlon,' s
: I S SRR R reproductive toxmty

R e e R S RN AR SNSRI - | x toxic:if swallow - o

Serotonin - L i x L e Acute toxrcnty reproductlve
S RN UER I MUNLES! RS N M i tox:crty '

_ 10 :

- |-suspected genetic defects EEER



" ACORP App. 3Bosafety

- 05006-1 8>

| pindolol -

o x harmful if swallowed; -
| skinand- eye rmtatron on
| contact

Offlc:al Date of Approval» g i

o jach

X skin and eye rrntatlon on: 3
.contact ' :

.ic";a‘rbaéﬁ_og L

. [ Xacute oral toxrcny, fatat rf ey
. swallow iy

:*For each select agent” that requrres reglstratlon/approva! (copy the hnes below for each agent) f -:.; S

Name of agent >

Reglstered wrth CDC or. USDA___ b

- Registration Number >

“Registration Dated» :
Exptratlon Date of Regrstratron b

Name of ofﬁcral who granted approval on beha!f of VACO>

Date of approvat>

5 lnfectlous Agents Complete the table below for each of the matenats issted as an mfecttous agent" rn

the table |n Item 1 above (see ACORP App. _3 Instructlons for detalls)

4 Name and BSL
| - :Number of .

| mtectious Agent |

b. Drug Sensitvty Pansl Avaiable? (Deseribe) |

Numbér 5

o cSezectAeent"

' 'Nota Select Agent - |
© SelectAgentthat |

B ,'-:._'S"el'ect‘:Agent; used ;n ;,

- Sub-threshold quantities |

2o, Requires oo it
--Registration/Approval - | - | _;;:5::

| (Yes/No)

[ (YesiNoy

C[OesiNoy T

- | (Yes/No)

T(vesiNo)

T _(Yes/No) T

: '.'*Complete the foilowmg for each agent for whlch the ABSL Number gnven is iess than the BSL Number ~_ :

E Q_shown (copy the Irnes betow for each agent)

Name of agent > : o o i _
Justrﬁcahon for applylng ABSL measures that are Iess protectlve than those recommended b

**For each select agent that reqmres regrstratlonlapproval (copy the Irnes below for each agent) | ._
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omc};é/ Date oprproval)' o

’ Name of agent b

Reglstered w:th CDC or USDA >
Reg|strat|on Number > :
*‘Registration’ Date > :
Explratlon Date of Reglstratlon )

: Name of off101al who granted approval on behalf of VACOD
Date of approvalb : R SR FHREE

'A.'6 Blolog:cal Agents Complete the table below for each of the materlals I|sted as a “brological agent’ in the
table in ltem 1 above (see ACORP App 3 !nstructlons for detalls) ; R ;

Name of Blologlcal Agent _' '- '. . Screenlng for!nfectlous Agents

'_I Radloactive Agents Comptete the table below for each of the agents llsted as a “radloactzve agent” ln the :
R table in Item1 above (see ACORP App 3 Instructaons for detarls) S R i

Name of Rad |oact|ve Agent

Approwng Commlttee or |-
(speczfy the ssotope) 1

Authonzedlndlvsdual L Offlc:al

1,:8 Agents Contammg Recombinant Nuclelc Acicl For each of the matenals checked m the table 1n Item 1, :‘-_‘ '-

- above, as “contains recombmant nucterc amd" mdtcate whzch of the condltuons applles (see ACORP App 3 e
Instructlons for detalls) AR RO E _ _ i -

Subject to the NIH Gutdelmes for SRR
Research Involving - “Exempt.
Recombmant DNA Molecules R T

nE Name of Agent SRR
that Contalns Recomblnant Nuclenc Acad

Y E



ACORP App3 Bio'safety_

e OfflCla/ Date of Approval) H

9. Potential for Pain or Distress. ‘Complete the table below for each of the agents listed in Item 1, above,
. thatis expected to have potentlally pamful or dlstressmg effects on the ammals (see ACORP App 3 &
lnstructlons for detalls) : : : s B : g

 Nature of Potential | Measures to Alleviate

- N?m‘e’. 9?49_9{?*.“ . Pain/Distress =~ - .| . ' Pain/Distress’ "

i 10 Protectlon of Ammal Fac:l:ty Staff from Hazardous Materiats Comptete ltems 10 a and 10 b below

. for eachof the agents listed in the table'in ltem. 1 above as, "toxlc" “infectious”, “blologlcal” “radloactlve

ort contams recombmant nucleic acid” (detailed in ltems 4 — 8). Th:s item specnflcally addresses: members U

. .of the @nimal facmg staff; protection of the research staff. from each of these agents | must be addressed |n 5
2 ;'.-__item G of the mam body of the ACORP See ACORP App 3 Instructlons for detalts RS

: a Complete the table below

05006-18» -

Name of Hazardous Approvmg Commlttee 2 Institutlon o

T e | O | (A oratiate) s

i Formaldehyde SRR SRS CoHE L NA T o be determined .
{Bicuculine - o SRS . |4 VA | tobedetermined

' Names of Ammai Facmty Staff b

i ::_'Phaclofen S U 8RS VA - tobedetermined |
'-musmmol ol 8RS WAL | tobedetermined |
baclofen Gl USRS e YA 1 to be determined

B ipmdolol oo 8RS [ ovAL | tobedetermined
. |Ach oo o8R8 | i VAL | “tobedetermined:
L eaam RN e
Pén,tobaf'rbital”: S p 8RS VA S tobe determmed"
- |'Muscimol-conjugated . | Lo vl el
Magnetonano:)agrtlcles BRI e MAE

:to be determmed

b Detail how the individuals l:sted in the table above (ltem 10.a. ) have been (or will be) mformed of the

QOSSIble risks of exposure, and have been (or will be) trained to avoid exposure to these agents. '
- »The following Agent: Management Plan 1s provnded for the VMU staff and others who come into -

contact wnth these ammats i _ P
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11. p _
these drugs (listed above in table 10a) need srmilar PPE etc S0 we are includlng them tn one
agent management plan o R ey S . B : .

. 12 I:] Yes - No Is basellne screenlng of serum- reqmred for \
- lare unsure if this is necessary, please contact the RBSO via email at :
- 113...Discuss: appropriate PPE to be wom by PI, PI's staff, and VMU staff:  Wear safety goggles for N
- leye protectron and face mask to protect inhaimg chemicals in fine’ partlcleldust and vapor form._
~|For handling the chemicals, wear nitrile rubber gloves for skin’ protectlon Laboratory coats are-
- lessential for whole-body protection: agamst accidental contact with chemicals.in all forms. VMU
- |staff will not be directly exposed to any of these chemlcals, smce the chemlcals wrli be A .;jj._
“Imigroinjected into the cat's brains in minute amounts. - i
14 Identify any risks associated with bedding, and precautlons/handlmg measures to be observed by
“VMU staff. Thns mc!udes cageslbeddmg returned to the VMU from work conducted in the
B taboratory : -
e There will be no rlsk to VMU staffs as they will not be in direct contact such as werghmg,
| .dissolution and administration of the chemicals. VMU' staff will not be directly exposed to i
. any of: these chemicals, since they will be mlcromjected into the cat's brains in minute SRR T
'jamounts Most of the chemicals administered are membrane receptor agonists or
Py antagomsts and they will be converted by neurons and glla to metabolites which then wrll
“|  be further catabolized by the liver and renal systems to form non-hazardous final products. -
. :When alpha-chloralose Is used in acute cat studies, the animal will be euthanized at the end
. “ofthe. experiment and the carcasses will be double—bagged in blohazard bags before
e B -dlsposing in the proper biohazard storage room in VMU... S
. {15, ‘Indicate any particular mstructlonslprecautlons regarding potentlal hazards for pro;ect and/or VMU i
' - staff for. handling ammal food and water The ammais wnl recelve normal food and water, no i
-':_precautionsneeded FE : : 2 % TR o VSRR |

16 DISCUSS any speC|aI medlcal treatment guzdeilnes that the prOJect andlor VMU staff need to be .
~aware of in case of animal medical emergency.” For instance, are there specmc compounds or
cnrcumstances that cannot be used or shouid be avonded? All drugs are acceptable L

17. DISCUSS specuﬁc heaith nsks relative to the agent/chemrcal/toxm addressed in th;s Plan for persons
" 'who come in contact with animals/returned carcasses covered under-this PSP to mciude '
routes/mechanlsms of transmission. -Describe initial signs and symptoms of exposure. TRRATES R
‘With' the proper. personal PPE. (see item 13 above), there should not be any chemlcal- R B
: jinduced health risks for people in contact with animalslretumed carcasses S '~: AR

) In case of dlrect contamlnatron of a person w:th the chemicals the general route of s
- transmission of contaminants is by skin absorptron {for solid and: liquid forms), swailowing,
_or by inhalation to the lungs (for. dust forms). Once inside the body, chemlcals will be e
transmltted to varlous organs via systemrc (blood circulatory) system B

Common initial symptoms of chemlcal contaminatlons are skln irrltatlon, eye
damagelirritatlon, respiratory sensrtrzatron (coughing) ’ : :

'_'14_
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- 18 DISCUSS precautlonslprotocols that should be taken in case of escape of a Iive ammal to WhICh the i
agent/chemlcalltoxm addressed in this Plan has been administered. - :
“Under our protocol chemlcals for expenemental studles will, only be admlmstered (1) when
~the chronic catis’ pamlessly head-restramed or (2) when the: catis under anesthesia (for -
" acute study) and the head of the animal is mechanically fixed to a stereotaxic head-holder :
; . (using the mouth clamp and ear bars). Therefore, there will not be any. possib:lnty foralive -
1. animal with the administered chemicals to escape To further prevent escape, we. wnl keep, -,
- ‘the door of the Iaboratory locked:at all times when the animal is init. ‘Al researchers :
" involved in the research protocol wull be tralned by takmg the spemes-specnf’ ic: (cat) course 1

o = (cm program)

o119 Check aII cage card reqwrements k C: _ i

| O Carcinogens | [J Infectious Agents |  Neurotoxins = MLRagens/Teratogens; [
i %xﬁfloglc I;Elr]]ezurlnan.Cells and/or Celi D Other (specnfy)

11 Slgnatures Prowde the apphcable S|gnatures on the S|gnature pages (Item Z 3) of the mam body of thls i
ACORP S g ,
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. SURGERY
VERSION 4 v2 6-17-2015

See ACORP App 5 lnstructlons for more detarled explanahons of the rnformatlon requested

L 1 Surgery Classiflcatron Complete the table below for each surgery 1ncluded in th:s protocol and rndlcate :
" how it is classified (termrnal mrnor survrval ma;or survrval one of multlple survrval) ‘See ACORP App
5lnstruct|ons for detalls : . : ;

L :' Surge'ry i SRR RNt R Surwval S

SRR SEATOE N R s Description - Terminal Oneof |

B (specrfy the specres if ACORP covers more than one) Y -‘IVll_nor .Major MU.'_ﬁP?.e*._' ¥
1 [ Head electrodes |mplant T RS e N AR SRR ipes il I GO B A

..2___-~'..'_l'_ho.!'.acotomyfor.P_erqu|on:. A DR T S [ EORTE (PRSI L () LR P
: § -:'Re-"su"tur’e' po'st—sur:c}ervlca't') e x| RN TR

j*lf survwal surgery (lncludlng major surgenes and any minor surgenes that may mduce substantlal post— R
.- progedural pain or impairment) will be performed as part of this protocolin addition to any othersuch =~ '
j'_:'surgery(on thls or: another protocol) on the same mdrvndual anlmal complete |tems 1 a and 1 b below _
. ‘a Provrdea omglete screntlflc |ustlfcat|o forperformmg the multlple surv;val surgerres on an rndlwdual L
anlmal » I e T
e 'b;«‘_f«.lee the-rnter'val(s) behueen"succes.srve ﬂslurgeries, and th'e" ratlonale for choOsilngﬁ'th’e int;eryal(s): ai

L 2 {-Descrlptlon of Surgerles Descrrbe each surgery lzsted m ltem 1 prowdmg enough detall to make |t clear'
- what the effects on the animal will be. (Pre-operatlve preparatlon anestheS|a and post-operatlve recovery -
-'_;wrll be covered m |temss 6 and7 below) A AL T ci P

'Surgery 1 > Cats are prepared for chronlc recordlngs accordlng to procedures that are descnbed in detall e
Cain Morales and Chase; 1981 (Brain Res 225:279-95),.Soja et al.;1991 (J Neurosci 9:2804-11); Fungand - -
Chase 2015 (Sleep 38: 139-45) Specifically, cats will be pre- -medicated by admrmsterrng a mixture
- referred to as *DKT” or ! “Kitty Magic” (total dosage by volume is 0.2 mllkg) which consrsts ofa short—actmg9
.~ anesthetic (ketamlne im.; 6.5 mg/kg), a sedatwe/analgesrc (dexmedetom|dme i.m.,0.0325 mg/kg)and
~an: analgesnc (butorphanol ;m 0.65; mg/kg) analgesrcs (buprenorphme 0.02. mglKg s.c., 0.07 mllkg,' o
'_'_‘J.Melomcam 0.3 ‘mglkg, s.c., 5mg/ml) -an “antibiotic: (baytrrl 5 mglkg, s.c,; 0.1 ml/kg) ‘a ‘mucous . -
" ‘'suppressant - (atroplne sulphate, 0.04 “mg/kg, i.m:;0.07 ml/kg) and “an. antiedematic ‘agent
4 _(dexamethasone 0.5 mg/kg, i.m., 0. 25 mI/kg) Once sedated, the glottls and the pharynx will be swapped_ :

- with lidocaine (2%) to inhibit the. gag:reflex durmg endotracheal intubation. Sterile ophthalmic ointment
. willkbe applsed over both eyes before shavmg the hair. over the surglcal areas: (scalp and neck). With:the
-animal placed in a David: Kopf stereotaxic head ‘holder, the' scalp and neck will be’ scrubbed with 3

falternalmg appllcatlons of. chlorhexidine solution and sterile ‘water. Surglcal procedures ‘will then be .
’performed under the anesthetic (|soflurane 2-4%; via lnhalatlon) Surglcal drapes will-be placed to cover - -

- o up the areas other than the scalp and neck reglons A mld saglttal skln mcrsron wrll be made on the scalp{ o
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D :(from orb|tal to occlprtal bone rostrocaudally) Wlth the Skln retracted small holes will be drilled to allow - -

"‘?.one ground screw. electrode The nght frontal sunus wnll be exposed (for an area of 8 mm .drameter) by G

: ~rongeur to perm1t access: to implant 2:screw electrodes in“the orbital’ portion of the frontal’ bone for -
] --I'BCOI’dIngS of EOG of eye movement Two ﬂexrble wure electrodes will-be rmplanted mto the nuchal ;

‘ ,.-.-,:the cerebellar cortex it will prowde for subsequent msertlon of electrodes for recordrng or stlmulattng R

“This hole has a surroundmg protective wall built with sterilized acrylic cement (chamber), and will be = -

- sealed and protected with a stainless or. plastic screw closure (cap) which can be screwed on.and offof "~ -

coal “finish”.on the top of the chamber. A Wmchester plug connected to these. 1mplanted electrodes, and A g

- chronic: head -restraining device will be bonded to the skull with acrylic cement: Two nylon tubes whlchj B

"'f-'lare instrumented to- fit with: the stereotaxrc head restralnrng device: wrll be: ahgned adjacent 1o the

B Wmchester—connector The connector and head: restraining tubes will be: bonded to the calvarium. with

L _."-acrylrc resin of a sterile formulation. US|ng Ethilon monofilament nylon, the skin'on the neck and around .

.. the base of the head rmplant will be sutured with simple,. interrupted .pattern. At: the: ‘completion.of the .- -

" surgical procedures ‘body-temperature  warmed sterile saline (25 mi/kg, s.c.): will be' administered to s

- ’'maintain the animal’s fluid balance. Triple antibiotic ointment around and inside of the hole will be topically.

.- ‘applied. Post-operational care includes darly injections of Baytrll (toprevent: infection); Buprenorphme(12 a3

: .. hrs apart) and. Meloxrcam (every 24 hrs) as analgesrcs for 3 days The sutures wm be removed m 7 10_ A

S days after surgery i _ : e 7 S

Surgery 2 bCats Wl|| be premedrcated by admrnlstenng a tranqurllzer (acepromazme 0 1 mg/kg, 5.C.).

_,.j'sedated the antmals are euthanized using Pentobarbrtal (100 mg/kg, i.v:). Under deep anesthesra usmg'”
e jpentobarbrtal the animal will be placed onits back and the four limbs tethered to a perfusion table. Hair:

. over the chest will be shaved with a hai 'Ilpper The level of anesthesia will be monitored by the comeal

o reflex and toe-pinch withdrawal reflex eep bilateral incision to the thorax will be made with'a scalpel.

-+ . The rib-cage will then: retracted forward towards the head direction. The pencardral membrane willbe ~ -
“oocutto expose the hear "'Followmg a‘cut to the nght atrlum(to allow the outflow of blood and’ perfusate) S

?}the left ventncle will. be cut ic ~_enable the insertion of a perfusion. gmde tube to the ascendmg aorta Onge .~
- In position; the guide tube will then be ¢lamped and the perfusion can begin. ‘Blood. will-be rinse offthe -

- "animal's ‘body. by . perfusmg with - 0: 9% saline. This is: followed: by perfusmg Wlth a fixative of 10% .

" formaldehyde with 2% ferrocyamde The,,rarn will-be ‘removed. for histology conﬁrmatlon of electrode .

© i placements: The carcass will be double bagged and taken to freezer_room in VMU and -the perfusate quI
' ';be dramed |nto a bloha 'ard', abeled container for proper dlsposal i Sl

Surqerv 3 ' Mlnor surgery to Te-suture; post—surgery (catl admnnlster qas anesthesua (1soﬂurane) wa '

- amask. Once the animal is anesthetized, as judged by lack of pinch/withdrawal response; clean the
ik '_vsurqrca site'by’using a chiorhexidine solution (alternating with sterile water 3 times). Once the site. had
I.been cl =aned admlnlster local anesthesia (lrdocarne) to ensure the animal feels no paln Use the

il :f.'{level wrll be contlnuouslv monrtored ussn the oxrmeter _ddrrn ] the entrre procedure

3 Personnel Complete the table below for each mleldual who wlll be involved in any of the surgeries L
onthisprotocol ;L Pk R : : . T S

CooName L b ReleinSirgery




- ACORP App. 5 Stirgery - _
| | i S T05006-18W
Offrcral Date of Approval>

| #(s) (see | -

| #6) see | o"t:h:er (deseribe)
| Item1) |- : FTRAR »

‘Surgeon -

x| Assistant | - -
Manage.
|- Anesthesia.

|

123

X

e

) 123 :

4 Locatlon of surgery Complete the table below foreach Iocatlon where surgery on thrs protocol wull be
performed AR " DU R TN B T

- TypeofSpace . -

CED IR Surgery e
- Building - o] . Room i #(s) D dicated | . 2wmer:
Building a0 T edicated R _

: ':- tefﬁ_ ) ':Fac.m‘ty':.i.t"'?.:'.SF'):?-Cé: : "9 S,Uf.gery 1 

o,ther‘;} il 'Oth'e'r'-. o

Surglcal S e (X)) O O

.':__Q*For each space that is not in a ded|cated surgscal facrlnty, provsde the ;ustlflcatlon for usmg thls space for' L
_ "}_'surgeryon th;s protocol R T O RURIHCE ST _ SR
. 5 -Pre-operative protocol
; | a_ Pre-operat:ve procedures Compiete the table below for each pre operatwe procedure thatwﬂl be
performed to prepare the ammal(s) for surgery . R L L

f'sur'ger'y Fa's't A .j:-iivv_it_h,hjo_l_d;'&-’ o Plate o e B
'#(s)' o Water o Intravenous | A el

1) o | | s | oo
] ltem 1) R _' Deratidn): (Spemfy Slte(s))

_(X) - cepha_lrc ' () :

. 1 "i:( .)“*-1:.2hr’ o - () vein

FRTOT R PP ‘V’;)n oepnalle. - 1y

ot |
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_ b Pre-operatrve medlcatlons Complete the table below Include agent(s) for Inductlon of anestheS|a N
~as well as any other pre-treatments that wall be admlnlstered gno r{o preparatlon of the surgrcal siteon . - -

the anrmal

Dose (mg/kg)
f&Vdums(mU

Route of

‘ad mlnlstratlo

n.-

Frequenicy of -

“administratio
(eg.,
limes/day)

F’re-operatlve i
“period of -
- treatment
(eg lmmedlate
‘or#ofdays) |

Dexmedetomldme

-+ Ketamine

+Butorphanoi . '_ :
AkaDKT" |

: () 0325 mglkg, B
L .;_+6 5 mg/kg, i
[ *¥0.65 mgkkg, -

| Total dosage
~ | by volume 0.2.
_ {ml/kg :

- once

__immediate

| uwrenoptine | 1| o amars

5 oo7m;/kg, A se

2t|mes/day _;rmmedrate; _

Meloxrcam S

ooemg/mr

T umelcay |

1mmed1atc] BE

01ml/kg BN EEE

.8.C.

o 1 Tmelday

¥ lmmedlate__ B

Atroplne su!phate '

-o.om'l/kg‘e '

 immediate |

- 0.5mglkg,
| ozsmllkg-- 1=

o l Dexamethasone 1 e “‘once

: g-once ,;x

N : c Pre-operatlve preparation of the surglcal site For each surgery, sdentlfy each surglcal sﬂe on the
R anlmals and descnbe _how |t W|ll be prepared pnor to surgery RNt ; S .

_Surgery 1 bHead'- |mplant surgery The anlmals wrll be pre medlcated as descnbed above Once,’. nE

- immediate - | -

: ifnmedi'ate'_ﬂ_'f N

.. sedated, the: glottis and the pharynx willbe swapped with lidocaine’ (2%) to facilitate the- endotracheal KRN
‘r-»_mtubatlon ‘Sterile- ophthalmlc ointment will be applled over-both eyes before shavmg the hair. Hair

. " will be removed on the' scalp: -and the neck: with- cl;ppers With the ‘animal’ placed ina ‘David Kopf

o f_stereotax:c head holder the scalp overlymg the parietal bones.and the contrguous region of the neck -

i .,;_wsll be scrubbed wnth 3 alternatlng appllcatlons of chlorhexidine solutlon and sterile water. followed» -
7.7 bya f nal betadine solution spray:-Surgical: drapes wrll be placed to cover up the areas other than the' i
~_'«zone of operatlon (scalp and neck regions) i : e T

i _;Surgery 2 >Thoracotomy (termmal) surgery Cats wxll be grven ‘a tranqumzer (acepromazme 0 1' :
mg/kg 'S. c )f rst then wrll be euthamzed usmg Pentobarbltal (100 mg/kg, L.V, ) pnor to perfusuon

' Surgcry 3 > b Mmor sur,q.erv to re-suture, post—surgerv (cat) The ammals w111 be pre-medxcated as

anesthetlzed as |ud ed b »lack of - 1nch/w1thdrawal res ’onsej clean the_ sur; 'cal 31te by usinga

descnbed abOVe Genera] anesthesm __1soﬂurane will be admlmstered vz_a a mask. Once the a_mmal is T
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chlorhexrdme sotutlon (altematmg wrth stenle ‘water 3 trmes) Once the site had been cleaned.
admlmster local anesthes:a ( lldocame) to ensure the ammal feels no pam . : :

6. lntra-operatlve management

a. Intra-Operatrve medlcatlons Complete the tab!e below for each agent that wrlt be adm:nlstered to the -
anlmat dunng surgery RS : ,

NOTE If salrne is berng admmrstered rt must be warmed to body temperature frrst

Ag'ent» - -% St‘,'%:gjﬁs) Dose (mg/kg) | Routeof Frequency of
Saiie ﬁ ;_ Item 1) - &vol_um_e_ (}r_nl)_l’_;-.adlrn:nrstratron dosmg |
N | Once(atend
| Sterile saline (0.9%) ~ = | ()| .1 - | 4mikg, 12mi massage to.' ag,ﬂi?ighiti.,
Soeln S R e e i SR T
e “under. . |
t e | P gt - ebsorplion) aﬁe'sfhes"a) %
B O [ N B '"”,,?."‘9 | ] onee
' ; U : LR SR Contmuousty, o
B ; | _ : ol ] vital signswill |
|lsofurane . .| | 43 | ' 24% | viainhalation docug}imed
mlnutes

: -_'-;-* For each agent shown above as a paralytrc explam why sts use is necessary, and descnbe how the
L '{ammals WI|| be monltored to ensure that the depth of anesthesra IS suft" cuent to prevent pam

b -E:Amtra operative physical SUPPO"t “For each surgery, describe any physrcal support that wrll be
L prowded for the antmalsg_u_rr_rlgsurgery (e g warmmg cushlonlng, etc) ::_.l- DY |

3 j'bA water—curculatlng heatlng pad wrll be used to mamtam the core temperature durmg surgery

: lntra—operatlve monltormg Descrlbe the methods that w1|| be used to momtor and respond to
i :‘_.changes in the state of anesthesra and the general well-bemg of the anrmal dunng surgery

:PThe depth of anesthesra of the anlmat wil be monrtored usrng the Surnget Putse-meter Readmgs of
the vital signs (rectal temperature pulse rate, breathing frequency) W|II be recorded on a surglcai Iog
L sheet at 5—mmute mtervals s S R

| 7_ Survuval surgery consrderatlons For each survrval surgrcal procedure lndlcated in Item 1 and descrrbed
in ltem 2 compiete Items 7 a. -~ 7 g : _
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a. Complete the tabte below for each sumval surgery hsted m ttem1 above

05006-18»‘ v

Measures for_Mai'.ntaining S.terility:_"

Surgery
ol #e
- (see

e ' SurvivalPeriod
Clwemn |

Q|-
@
O

Scrub
Drapes
Sterile

Gown

- Sterile - -
Face Meék :

, Stente T
- Gloves
- Surgical - -

Instruments
: ;_"jsmga'c'ar b

 Sterile

Other* |

—
x
~—r
——
X
»-\.'
x
Ly
——
b
S

—_~
>
S
NP
—_—
>

Lis

3 f* Descrrbe any other" measures to be taken to malntaln sterrlrty durlng surgery

',:‘-bAII cortrcat screw and EMG W|re electrodes W|th Ieads that are rmplanted to the ammat WI]I be .

L autoclaved pnor to rmplantatlon surgery

b b. .For each surgery, descrlbe the rmmedrate post-operatrve suppOrt to be provrded to the anrmals R

s Surgery 1 >Heat|ng pad and btanket wrlt be used to keep the ansmal warm

5 .""-Surqerv 3 > Cone cotlar to»ensure the ansmat__does _not scratch or drsru _'t the new suture 's e

e ‘_Eé,s,'r{dpe_réti\ge analgesia. Complete the table below for each surgery ji;ste’d _in_:itern. 1 ;:fa_z}ove‘._f"_;_ SR

Penod ot
i treatment
‘ (eg dayS)

Surgery '. h o .t)ose ('ﬁg ia) Routeof | Freggzlr:lc;y 9f
#(see s Agentt &Volume (ml) Adm_mret_ra_tro (eg.

002mg/k9, TR

:-5 -mg/ml-' '

- —3 none

_ *For each surgery for Wthh NO post-operatlve anatgesrc W|II be provrded enter "none m the “Agent”
»-_.cotumn and exptaln here whythrs is justmed T L F ey

d. Other post-operatlve medrcatrons Complete the foltowmg table to descnbe all other medlcatlons that
S wrlt be admlnlstered as part of post—operatlve care T : : :

1 Meloxicam® -f e PO ;-.;.'1__'.t:i'mé_/'da_y;f | 3days |
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#
. (see.

o Surge{y +

‘Medication

Dosé (mg/kg)

| & Volume (ml)

“Route of "
-Administration

Frequency of

dos:ng

(eg.
tlmes/day)

Period of-
treatment
1 (e.g. days)

- ttem 1)

| 2'.5.m-g/kg," '

Cse

" 05006-18»"

A Baywit 11 time/day 3days o Pt

 Odmikg |

e, Post-operatlve monltorlng After-hours contact mformatlon for the personnel l;sted must be prowded to
the vetennarv staff for use m case of an emerqency : : ..

(1) Immedlate post~operatwe monltorlng

Surgery #

Frequency ' Name(s) of Responsible
L (see Item 1) ' ' '

“of | Duration at this Frequency |~ \ame(s) of Respo

oo Fromecessation of - DR
| Continuous .. ;Isoflurane anesthesia to the | -
| ‘monitoring -|
e immediately | . pomt the animal is el
after | COnSClOUS ahd able'to
SEEI JEEE: ; 'surgeryuntlll-' assumeastemal posztlon —
B e an:mal is ;nstead of lying on‘its sides, |- -
| e | s :3;:’515'
LU conscmus . _
SpEEEREERR A S minutes. :
el I From cessation of
w;. : lsoflurane anesthesia to the
. point the animal.is _f
- conscious and able to
assumeasternal osmon
mstead of Iwnq oniits: 3|des, :

vital signs willbe - . f o
documented evem 15 i e
L mlnutes 0y :'. i

A mmedzately--
% B .after - .
1 urgey untl"
- animal is -
sternal and
consmous

o (2) Post-operatlve mon;tonng afterthe tmmedlate post-operatlve penod .'_ mah e B

{ . of * | Duration at this Frequency | -
. Monltonng'.,'j L R e

Name(s) of Responmble B
Indxwdual(s) x

Surgery#
(see ltem 1)

. Twice: dasly'-,.-

- for: mmaIB:

'days post— SR

: ;'.1 . “surgery’k |

- : once daily |-
for10-14 -

days Qost-_

surgeg

120-30 minutes
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SRR SN Once dally. SR e

L for14days s b AT L -

3| post o ArFmines
surgery ‘ '

5 f Post-operatrve consequences and comphcatlons G

(1) For each surgery, descnbe any common or expected post—operatlve consequences or S
comphcatlons that may anse and what wrll be done to address them

Surgery 1 > Skln wounds wrll be' swollen and sensmve Buprenorphme and meloxrcam wult be %

- administered.to lessen or eliminate’ postsurgical. pain and/or distress: Baytril will be administered

“to prevent mfectlon of the ammal Softened food w:ll be fed to the ammal over the f rst few daysf %
postsurgery : e . . .

Surqerv 3 » Apblvmq sutures mav cause the ammal to scratch A cone collar wrll be worn to
nrevent scratchlnq R T . ,

(2) Ltst the crrtena for euthanasra related speccfrcally to post—operatlve complrcat:ons

Surgery1 Contmual depressno:.___;loss of appetite sngmfrcant welght loss (over 10%) aggressron
neurologlcal signs (abnorm :

: al.gait, cerebellar signs o i
- lethargy), abnormal phase-switching of sleep~wake cycles fallure to groom lllness refractory to e
vetennary mterventlon wound dehlscence and dlslodgement of head |mplant

Surqerv 3 > Same as Irsted rn Surgeg( 1 above

'(3) In case an emergency medlcal snuataon anses and none of the research personnel on the ACORP
_can be reached, identify-any drugs or classes of drugs that should be avoided because of the -

- scientific requirements of the project. (If the condltlon of the ammal requrres' one of these drugs' the P
: : anlmal wnll be euthanatrzed mstead) i i : i

g 'Mamtenance of post-surglcal medrcal records Complete the tabte'below for each surgery, spemfylng
" . where the records will held, and: identifying at east one individual who will be ‘assigned-to malntarn
PNE ._'accurate dalty, written’ post—surglcal medlcal records Indicate whetherthe named mdlwduals are

SRR research personnel mvolved in thls pro;ect or members of the veter" ”ry, staff :

Surgery T e e ' - il
B R B e TR UL | Name(s) oflndrvrdual(s) Responsuble for
1 ]fe(;‘!e,? y | __F?C_;a-"?"_.?_f» Reco_rzds_._. i Malntammg Wntten Records B

" 1 T !dq-ROOm- . ‘ R e x

Veterinary | e
Staff |

“Personnel |-

)

3
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SPEC!AL HUSBANDRY AND PROCEDURES =~ m\l P 972018 9 ‘.;

VERSION4 v2 6-17-2015 :
dgiof? 0‘?0755 |

See ACORP App 6 tnstructrons for more detarled explanatuons of the rnformatron request B |

g 1 Descrlptlon of Procedures Complete the table below for each procedure llsted in Item V of the main f‘
*‘body of the ACORP that is not detailed ina. SOP or in another rtem or Appendrx of the ACORP For each =
s specral procedure check all features that apply BRI , Lo _

" ‘-*-Speclat Procedureiw-t s ': SRR f g SR rje‘anires.;‘ TR
Number |~ Brief Description 28 s SE S |38/ 9|2
P R e L T e R S8l el eH x| s> s |8
gt ',':-Head and body restrarntfor chronlc cat X ‘ B : 1
cot s studies AP B Y St ‘ :
2y ,'Electrophysrology study in sleepxng cats N R S e e | <1
SR ZEIectr;cal strmulatron in chronlc cats ] .)(, 1o 1_: TR e p X;i |

. iz*Husbandry refers to ali aspects of care related to the malntenance of the anlmals mctudmg (but not o
. limited 'to) provision of an appropriate diet, access to water control of envrronmental condrtlons and the _' o
: ,-'-selectron of pnmary and secondary enclosures A g3 L 55

. '-**Descnbe any “Other" features that are rnvolved L B : : _
> We will perform intracéliular recordrng from: NPO Wake-on neurons in order to determrne the changes n o

H levels of the cellular excrtabrlrty wrth reference to d|fferent states of conscrousness (| e, waklng, NREM sleep, S

-~and REM sleep) of the anrmal et L _ : e R

Provrde a comQIete descngtlo of each specral procedure Irsted above mcludmg the duratlon of the .
: procedure ‘how: frequently rt wrlt be repeated in any one anlmal and any effects it is expected to have
':-"ontheanrmal : : L R SR G 2 .

S Specral Procedure 1 b Followmg a fult recovery (10-14 days) from the head rmplant surgery each cat
- - will be placed within a body. restraining bag. The restraining device on the head implant will then be
SRR ;ccnnected to the head pins. of the David Kopf chronic cat stereotaxic head holder. ‘The cat will be :
... @ccompanied by the research staff durlng each penod of the adaptatlon to the stereotaxic equrpment S
" lin:the lab. The cat will be restrained for an incrémental, dally adaptatlon penod from 15:min at the *. - -
e beglnnrng until up to-4-5 hrs per day- when fall adaptatron is“achieved;: The latter: phase will be’ .

" indicated by behavioral (sitting still- with-minimal body movements) and polysomnographlc signs of - -
normat ¢ycling of sleep and wakefulness stages (approximately one REM sleep eprsode per 30 to 45 -
mrnutes during each 4-5 hrs recordrng sessron) wrth the head and body restrarned s R
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Specral Procedure 2 > When the chronlcally mstrumented animal (i. e, with head implants) becomes
.- fully adapted to head and body restraints over a period of 2- 3 weeks daily recordlng sessions (4-5
~ hrs) will begin. We will record mtracellularly NPO neurons throughout the sleep- wakmg cycles. This ~
,recordmg procedure will- be performed in con]unctlon with monitoring the states of consciousness
- (waking, NREM sleep, REM sleep) based on standard- polysomnographic (EEG, EOG and EMG)
' criteria ‘of the restrained cat.- Baseline' excitability indices (e.g., membrane potential, threshold of
discharging action potentlals) will be recorded first, followed by changes produced by test chemicals

. -applied. Similar control-postdrug paradrgm will be used to_ record the cell S eXC|tab|l|ty changes dunng FR

E d|fferent states of waklng NREM and REM sleep

Spemal Procedure 3 > When the chronlcally mstrumented anlmal (| e.; wrth head |mplants) becomes i
fully adapted 10 head and body restraints over. a period of 2-3 weeks, daily recordlng sessions (4—5. B
hrs) will begin. - We wrll record mtracellularly NPO neurons throughout the sleep-waking cycles In
-addition, a: blp0|al' tungsten strmulatrng electrode will be employed to the DRN to déliver electrical

_sttmulatlon ‘The purpose of the stimulation of the DRN is to antldromlcally actlvate NPO GABAerglc' B
“neurons that pro;ect to'the DRN' by electrical stimulation of the axons or terminals of these neurons .

| ~via a metal electrode consrstlng ofa smgle stimulus (rntensﬁy a few to several tens of pA duratlon

0.2 ms). In addition, the. mtensrty of the stlmulatlon will be slowly mcreased from zeroto afewtensof -
‘nA‘toobtaina wakrng threshold for the strmulatlng site; but stimulation mtensrty wili be kept under the CE
- waking threshold for the whole: duration of experiments. For such a low intensity and short duratlon L

and the’ above procedure of stimulation by gradually i lncreasmg stimutating mtensny and keeprng the_ s

~intensity under the waking threshoid we wrll make every effort to mlmmlze the paln in our ammals 1

__,W|th this partlcular stlmutatlon SRR

b Explaln whv each of these spemal procedures is necessarv

Spemal Procedure t b The head restramt rs necessary for successful mtracellular recordmg of NPO P

..~ “neurons of the behavrng cat throughout sleep and waking cycles Accurate placement of the recordlng :

. electrodes into the brain structure ‘can only be achieved by placrng the head {and the brainyina:. -
- stereotaxic head holder (srmllar to. human patients undergomg any stereotactic neurosurgery) Our,’ ‘

-research team’ is one of a handful in the ‘world that has the. unlque expenence ‘and: success. in.
- ,conductmg mtracellular studres in-chronic cats. Our ¢ experrence is'that once the cat'is adapted to the
. head. restramt overa perrod of- approxrmately 2 weeks, the animal subject shows no: sign of distress .-

f'.'durmg each experiment that lasts for 4-5 hrs. To reward the animal after each restraint conditioning . *.

L ~session, we will play with the cat (e g.; using a.laser pointer’ Iaght to simulate novel moving objects'_

: ~_=around the cat), feed it with morst canned:food, and watch iits gait and. jumplng movements inthe .

o : -.laboratory This play—tlme for the cat will take hatf an hr before ‘we transport the cat in. a pet carrylng.{'
F box covered wrth drape back to the vrvanum o e \ AR

Spe0|al Procedure 2 > The electrophysmloglcal (tntracellular recordmg) study IS the only dlrect
- measurement ofa glven neuron ievel of actlwty ataglven state of consmousness : , L

| Spemal Procedure 3 b The electrlcal stlmulatlon is “the. most effectlve and dlrect way of
' electrophysrotoglcal studles to examine the lnteractlons and phyS|o|og|caI connectrons of different -

" parts of brain structures by electncally exciting axons and cell bodies of neurons of a part;cular brain =

- regions/structures and: measurlng the changes ln the actmty of neurons that are recorded in other .
braln reglons/structures . ; : ; KO

2. Pe:rsqnnel.' Complete the 'tabl_e b_elow f'or'_e'ach _speci'alprocedu_re _li”sted in ftem 1, aboye_ - lde_n_tif_y the S
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lndlwdual(s) who WI|| be respon3|b!e for carrylng out the procedures and those who will be responsible for . .

monitoring the condition of the animals during and after the procedures. “After-hours contact mformahon for '
the personnel irsted muist be provrded to the vetennary staff for use in case of an emerqencv

| Procedure R
Number - . esponsuble indlyldual(s) |
(See1 )ifiri] SN Carrymg Out Procedure Momtormg the Ammals T 3.15_

- 3. Potent:al Pam or Dlstress Complete the table below for each specnal procedure rdentlfled ln Item 1

' ‘above, indicating for each procedure whether potentlal pain and/or distress is expected and,if so,
~describing the potentlal pam and/or dlstress and xndlcatrng whether any measures are to be taken to e

o prevent or allevnate lt : : . I :

A prosasiss’ . Expected pqt'_e@t{érea_i_rfahd/cr Distress
- Number 2 IO AR ‘Yes 1.
Coltem )y [T L R | 1oBe. .| Nolto.Be
e ),5:: Rt Descrlptron i bt i Rel_iev'ed Relieved
S PR Anlmat wr!l show dlscomfort before adaptatton is ach|eved but 1t et AL
©1 | will adjust to the head and body restramts and wull sleep normalty SR 0 LU B O LA
oo foeolin the restramed condltlon i SRR o g
2 [X e (S e

o 5, a. For each procedure for wh|ch potentra! pam and/or d:stress is expected but WILL be prevented or e
' allevrated by admlnlstratron of the analgessc(s) or stress rel;ewng agents complete the tab!e below s

' Procedure e s Fre o Duratron of.
Number 1 A':enit-? R Dose (mg/kg)& Ro'u_te' of - adr?un cadmin |
- (see i g EESCERTEN Ll voI (mt) B admin =~ '(tlmes/da )' (days post- s
o ltem 1) ¢ : ' : L R N y procedure) :
22
3

: Descrrbe any non pharmacoiogrcal measures to be taken to address the potenttal paln and/or distress

Specral Procedure 1» The cat wm be restramed for an rncremental dally adaptatron perrod from 15
. :minatthe begrnmng until up to 4-5 hrs- per. day when full adaptation is achieved: The entire adaptation

o ..phase will take 2-3 weeks for mdrvrdual cats. We will-accompany ‘the cat durmg each -adaptation -
_period to enable the animal to overcome its anxrety of the. laboratory environmerit and also-it. will
- become comfortable to be around with the researcher in the room. In case the animal urinates msrde
~the body bag we WI|| dry and clean up its body and abort the adaptatuon prccess for the day Upon



- : ACORP App. 6 Special Husbandry and Procedures . _
i : 05006—18».3

. ' SIUTENE ' ' L e e Offrcral Date of Approval»

k full adaptatlon the cat Wlll show normal behavror of relaxed srttrng when awake, It will show normal

~ states of transitions’ throughout the sleep-waking cycle {(approximately one REM sleep episode per

'~ 30 fo. 45 minutes ‘during each’4-5 hrs:recording session) with the head and body restrained. After:

each recording session, we will let the cat roaim free within the Iaboratory room (with door closed and

.,Iocked) The animal will have a- 20-30. minutes penod of play-tlme with pet toys, etc. We will usea

. laser pornter to simulate novel moving ob;ects so the cat likes to pounce on or attempts to catch ‘We
SRR wrll reward the cat wrth canned food treat and water before returnrng it to rts home cage. -

Specral Procedure 2 ) Same asin Specral Procedure 1 above

Specral Procedure 3 > Same as in Specral Procedure 1 above In addrtron the mtensrty of the electncal L

'strmulatron will be slowly mcreased from zero toa few tens of MAto obtaln a waking threshold forthe -

strmulatmg site; but stimulation tntensrty will be kept under the wakmg threshold for the whole duration

of experrments ‘Therefore, only non-painful electrical stimutation will be apphed ‘We will be constantly"

- monitoring the behavior of the animal during experiments.”If. there was the presence of signs of pain.

* - and discomfort, such as behavioral. agltatlon (EEG desynchrony and maximal EMG actsvrty, failure to
fall “asleep), -the vocalization and ‘excessive body movements etc, the. experrment would be :
immediately terminated and the animal would be returned to vrvarrum housmg The anrmal wrlt be L
'contmuously monrtored for recovery untrl itis calm P T e G SO

_b For each procedure for whrch potentral parn and/or drstress |s expected and wrtl NOT be prevented or
allevrated prowde the scrent|t" ic Justtt" catlon for thls : i i : R

o Spemal Procedure 1 > In case of admrnrsterrng tranqurlrzer or antr-anxrety drugs to allevrate the head L
~and body . restraint,’ these drugs -are ‘usually: long-acting (over days) The rn;ected drugs will then

- “interact with'the ‘baseline recordings of NPO -Wake-on neurons’ actrvrty at all states throughout the

sleep—waktng cycles in order to avoid this prolonged drug effects on our mtended drug-free cat study '

~-we adoptinstead the restraint ¢onditioning technigue which has been proven to work with minimal or _' .

- 'no obvious sign’ of distress from the head and: body: restrained cat. The. condttlonlng procedure is”
- “gradual, with rnltlally 45 min daily up to 5 hr maximal darly when fully adapted (over a perrod of 2-3 -
- weeks). Dunng the initial ‘stage :of adaptation process, we will minimize the distress of the: cat by

- 'rel|evmg the cat from the head: restraint immediately when the cat shows vocalization:and excessive -

’ _body movements inside. the restraining bag. Usually the cat is easier to adjust to be placed inside a
' ':body bag (wrthout the head- restramt) and.shows nosign. of distréss. The head restraint wili then’ be'
re-trred the next day untrl the anrmat is adjusted to the physrcal restralnt of the head and the body
Specral Procedure 2 b Same as m Specual Procedure 1 above - -'i:' o s

Specral Procedure 3 b Same as in Specsal Procedure 1 above ln order to electrophyswlogrca[ly R

~rdent|fy NPO GABAergrc neurons that pro;ect to the DRN, it is.necessary to electrical’ strmulate the @ -

.axons or termrnals of these neurons in DRN. However we will make- every effort to minimize the

_ potentrat pain that might be induced by the DRN stimulation. First, the stimulation will be performed ‘
- asclose as possrble to the midline (the stereotaxrc coordmates for. DRN: AP Oto-1. 0, LO H 0tfo-
1 0) Second, we will apply electrical stimulation with a very low . mtensrty ‘and short duration. More

rmportantly. the lntensrty of the stimulation will be slowly increased from zeroto afew tensof pAto -

. . obtain a'waking threshold for the strmulatlng site. Then the stimulation intensity will be kept under the -
. wakrng threshold to achreve the mrmmal non- parnful stlmulatron dunng the whole expenment '

4
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4 Monltonng Descnbe how the condmon of the anlmals wnll be momtored durlng and after each of the
special procedures, and list the criteria that will be used to determine when individual animals will be.
removed from groups undergomg these procedures because of paln or distress (see ACORP App. 6
tnstructsons for detarls) : : : S

' :Procedure T T L S SRR - - :
N?.Srgger-._r 4 " Monitoring Methods ~ Endpoint ‘Criteria.“
e N ST SR | -continual depression ioss of appetlte o
. - d . 0,
e Contmual momtonng for srgns of drstress 5|gnrf|cant weight loss (over 10%), | -
R | .aggression, neurologrcal signs: (abnormal |. -
, (vocahzatron excessive ‘body movements) |
A X ~gait, cerebellar signs of motor deficit (e.g.,
: and polysomnography . (EEG . desynchrony |
A ‘and maximal . EMG “levels, failure to fall- ataxia .and dysmetna) Iethargy) abnormal
o asleep ~within the f rst 12 hrs bemg: phase swﬁchmg Of sleep-wake cycles
L 154 failure’ to groom, " illness ' refractory to
: restramed) SRR G e
; ,vetermary intervention, wound dehrscence
RN i ~ | -and dlslodgement of head rmplant
20 Same as abee | Same as above - S
3 |sameas above ‘| Same:: as above

'Crltena for removrng anlmals from the head restrarnt devrce are:. Presence of signs ‘of dlstress (vocalizatlon =

- -excessive body movements) and. behavioral agrtatlon (EEG: desynchrony and maximal EMG levels, failure to fall: .

G ','asleep within the first 1-2 hrs: bemg restramed) If the above abnormal:behavior is observed, the experiment will - |

- be immediately terminated and the anlmal will be returned to vrvarlum housmg The ammal wrtl be contmuously ;
monrtored for recovery untll it rs calm LA ¥ : AR : iR :

. A_EBased upon ouf: past experlence we dont expect that there wrli be any problem for cats to be we!l adapted in .

Lour recordrng environments with our tender care and long and slowly mcremented adaptatlon period: Asa matterl o
- of fact, we never have an:incident that a cat'fails 'to be’ adapted to the recordlng conditions. : However, if a -

_ .,partlcular cat failed to the adaptatron the animal would be pamlessty euthanlzed wrth the overdose of anesthesra , :
iy :and be perfused wrth frxatrve for oonductmg anatomlcal studles subsequently : S

- 5."_1 Ammal restraint Comptete the table below for each specra! procedure in whrch ammals are put
under restraint for more than 15 mmutes SRR : : A

Prolonged Restramt (defmed by: the IACUC as over 15 mrnutes)

B | | sl Provisionof

ERER IR LR Appro:red_ A T , "Cnterrafor | veterinary

. |'Method of [ . . | Duration Method of L L - removing - | . “carefor .-
© U restraint | _Speores: o of acclimatization | Momtormg | animals that | animals with
IR | Restraint EERERRTIM | o ' do not adapt ~adverse -
L or acclimate clinical ,

AR AN consequences
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We adopt an
incremental, .
daily -
adaptation
that Jasts.
mlmmally (15 |
min) atthe R
L beginning - Presence of |
o : several days - e P
"Head and | - } unt|2 up to 4-5 : 'S’gnS.Of o
“ body . : " hrs per day ] .distress
' restraint _ = S 1 'g_(vocallzatlon
~(Head S A ~ when full - : | :
A , AR R excessive
restrained , | -adaptationis | - body
1 the S , ' achleved-.;A' :
o o o reward et e movements);
.D?\_"d. R DR strategy of ‘[~ Continual | . and NS
1. Kopf PRSI B | play -tlmgeyand' - monitoring by | behavioral | © ...
| stereotaxic | eat | 1toS5hrs play | direct observation - agitatlon | TBD by VMO
“head- | S X " | cannedfood | T R EEETE S
L coand o (EEG -
"Ehold’erv | ceenp o | treat at end of : 2 = B LA
- NOIQer; - - ‘ e o polysomnography ..desynchrony
y: s ok Cadastation o] SEE and. maximal |-
placed TR e e :"déPWi'ii' o o EMGlevels, | ]
s msndea I L y failure tofall |~
“bod R __enablethe : 1 3 B :
yool ] animalte | L asleepwrthm
- restr‘a‘m_mg_ RN R B ‘becoma | ] thefirst 122
- bag) S o RGNS hrsofbemg
bt relaxed whlle _
‘restrained). -
e belng _ i
4'restra|ned and_
‘ accompamec_l :
“bythe B
researcher X R
wlthln__the
laboratory -~ | -
| environment. |

' It is 1mportant to note that the head-restrarned preparatron is a well establlshed and wrdely accepted model used g3 .
by electrophysw[ogrsts anatomlsts behavioral scientists, physrologlsts etc. in the field of neuroscience research N

(Vanini et al.,"J Neurosci. 2011 31(7) 2649-56; Taepavarapruk etal,J Neurophysrol 2008, 100; 598 -~ 608;
Levine and Jacobs J Neurosci. 1092, 12(10) 4037-4044; May et al., J Neurosci-Methods. 1991, 40: 155-169: -
also see our publications’ below). 1t is also a critical for us to utilize thls preparatlon to obtaln a stable and Iong-
term lntracellular recording during sleep and wakmg state in unanethetlzed chronic cats and achleve our specific -
' at are ribed in the grant. We have extensive expenences with this animal preparation (Drs. h
ﬂnd Drﬁave performed these types of experrment wrth survrval chronlc anlmal preparairons for more
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: than 30 years and more than 20 years respectlveiy) We have pubhshed over 45 studies using this preparation - i

; (se%ected peer—revnewed ‘publication: Fung and Chase, Sleep. 2015, 38(1):139- 46; Fung and Chase, J Sleep’
Res. 2014, 23(4):469-74; Xi and Chase, Sleep.. 2010, 33(9):1236- 43; .Xi and ‘Chase, Netiroscience.
. 2006, 140(1)335 -42; Xi et al., J Neurosci. 2004, 24(47):10670-8; Xi et al., J Neurophysuol 2002, 87(6):2880-8;
~ Xiet al., Brain Res. 2001, 901(1—2) 259-64; Chase: et al., J Neurosci. 1989 9(3):743-51; Chase and Morales ‘
Smence 1983 221(4616) 1195-8;. Chase et al;, Exp Neurol 1984, 84( )364—73 Morales ‘and Chase, Exp " ..
- *Neirol. 1982 78(2):471-6; Chase etal Exp Neurol 1981, 71(1)226 33 Morales and Chase Exp Neuroi 1978
o -62(3) 821 7 Nakamura et al Smence 1978 199(4325) 204 7) SR : _ -





