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~j<V;;;;$;.:t..U.Themajorpurposeof’thissfudyw~s.to-.{nvektigatethe.effec+~of-cigarette .,-
...z~.-.

k+$.j;,:~. .=2;?
. i,,: ,,. .. .. . .. ~.,- . , smokingonthe visual.evokedres~on:eas observedviaelectroencephalography.’~.-~:’:-’

.Basedupon.~the~esdl-tsjofearlte~studie$,~.yeh~dti~esfzeti~’hat%<l) ciga- .-:;::‘“’~>”2?:%:-=::“,~;tz~.4.’:..........
.;d!,‘:--”’~+rettesmokingwould .ati@ent..th&pekk~to peak/a~litu&~”of-,tfieUate VER -~-’.~;.;-.4-.1..?............
-i~~{’~~~~:...cbmponents,withoutalteringthe amplitudes of the early components;2) the ...;:.,.?.::.’:..+.!.%.+..,.:r.r~..-.:-.,VER after-discharge wouldbe enhancedfollowingcigarettesmoking; and .: .::.:,....:
,~_~~~~:.3)cigaret@s~$iq,g~woul-d.notzaff~ctkYZRla.$imc~es.~%.~.T.,--.:,+~.:.2“:.:4.........+.’i:>.-...-..\ye,--..-:f,,,s.:-,-.-...?...-...->;;:.:.”..... .:

3{*)~hl v..3”;..’:i:~:::$:&:l.$-!{>f~..!{>f~.”~’ .:”:..-”:.- :-.3:.~*.,2”x*--.’{.”~ r!We found;jh~t~ti~e~”:’’shor~-fe’”m”%%okgdeprivatyo~ciimditiens’(1 h . cigarette...-*,,..:.::<.,?....”....-“.”:.-:.--j-smokingresultedin an enhancement of the peak to peak amplitudes of three of —--U~i.~’.~.~~....

(.:

●.-..,........
. -,+~:”the four late components,andthattherewas a trendtowardennzmcement in - -
‘“’”~.the fou~thg ‘As @y~dthes~ze~;Zii@~e$;+ smoki.ny d~d~?~lter the amplitudes . ...

.“-.-.-:-::.=:.:___.-. of the earl:yVE~cofi60mIts; ~timtra.ryito ou&5ypot&sis.however,cigarette ..:~~..,-;,....!,
....’.......::.’..------.-.,:....smokingdidnot affecttheVE3.af_ter-discharge.Cigarettesmokingfollowing:......,.,.., ..... -.“.ovemight deprivation failed to alter any of themeasures---.-;.,.%.,>.,-,..<.:*,..-..:: .. .. . . . ..
“....~.,.-...,,.,..-.:..”-’....t ....... ........... .......:L_T.:..,’.:::>-.-------.&...-..:.. .... .. . . .
.:;..,-.-,....”:..,,. The.reSU~tSof thisstudyare _aiodds with two earlie~reportson’;heeffects ‘.... ::.....::.-.,..,..0-....,:..-“of cigaretta smoking on the VER. Hall, et al. (1973) foundthat the amplitude

.-&--
-....:.-..........&*?.............-........;Of onlyone VERcomponentwzs enhanced ~l~wing cigarettesrroking.Friedrzn, -..:.,........,:..,,-.........“...... ....... et al. (1974) found that the enhancement was restrictedto a differentsingle __
“~~~~$::~:;comgonent. ... ...=-— ..- -.?-...-....,. . . ... .......... ....,?....-.....:-...:-. ...

-,.+.,:... -. . .“..,.,.
.e..“..>...:,...<.., .m...$hz:..:-...“:

“--<
-,1-..,.-.:,.<:. -, .... .. .
-..”.......-.+..:.:’,.-*.;--;., In contrastto”therathermarginal’”’re5ul~~”~~~bi”’~tUdiescitedabove,our .T:;.:’~...-..~..---.findings ate t@*&Cst*: -----....... ..., : :

.. ... : Undershort-termsmokedep~vationcofiditiohs- ‘- .- -.
{.-ja.:,.

.:-.,.,44.-.~““’:muchof thelateVER amplitudeis.enhan.ced..“........:-.. Thisenhancementsuggeststhat “:----
.. ‘“’.’”’“’..’followingsmoking,individuals are rare receptive to visualstimulation. .:: -;.~-..:....

-.-.Thesedata,therefore,may be relatableto smokersisubjectivereportsof - ;.........“:’.....:.’-..,-
‘“:increasedalertnessand abi”lity to concentrate followingcigarettesmoking. “-;,..;,:... ----....r-... ......... ..... . ..

...... ----- . ..
VER 11

. ---- ... . -:’~
:-.:..

.:” . . “~
Thisstudywas designedto znswer questions arisingfromthefirstVEX experi-
ment. %ecifically,we were interested in findingout why cigarettesmoking ~

- affected VER amplitudes when subjects were ~ hr. smokede?rived,but not .
overnight deprived. We hypothesized that followingovernights~~kedegriva- m

v
e: tion,brainlevelsOf C:/S-active smoke constituents would be SO low that .. ~ .

sriokinga single cigarette would not appreciably alter the evokedrespcnse. ~
We further speculated that if this were t~Je, significmt changesin the‘E?
cauld be obtained by having subjects stoke several cigarettes.
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.x:~i.~~~41nthis.experjnntVERS~ererecorded.fo~r”timsirionesessionon ovemigh~”----~’+”wj:
.... .,-._..,,----

.i’~;~i..,smokedeprivedsubjects..->.-., The firstrecordingyieldedprg-smokingbaselines.‘.-’’”.Yv::,,
;,>+..:...Thenrecordings were repeated aftersubjectssmokedeachof three cigaret*&s,““:,’:;.\.~..:;..$=.*.,-.,:..
.;.*1,.::.?;’.””;”s..#:.{}......-.......-.~.r-.%.......-. .. f :*!

‘;’%>:~!<~.Theresultsof thisst~dyfailedto SUPPOrt ourhypothes;s.‘A significant ~1.”~i,j>~~;:~.. :..%7

“e-~~:~~”depression”intheamplitudesof mostVERpeakswas obtainedbothpost-smoking .;:jJ:;....->-L:,...........;,:~’.?;..ts~.......anJinthedry-puffcontrolcondition.Thesedataindicatethatrepeated ..-..;f;.:::....,.
-;<;:;};+’.:’..;:Stesting,in and of itself~hasa depressanteffecton theamplitudesof VER” .......
‘:~;fi’~’~J;”~peaks.Theyfurtherindicatethatcigarettesnnkingunderovernightsmoke :J~~~~~~~:.....*.,........
+%’$s:i-deprivationconditionsdo no! reversethisdepressanteffect. ....’.~...,--:,:~..:~
?;(z!”:<;+J”?::._?f:.:;$i:...>:.,..- .* .......... ............ . .. .... .“.... .~....--...,...-,,,.
~>$~$~t<j~Theresultswofthisstudypointi&t”’that-.degreeof deprivation.isa“cr~tical”.~~.~j~~
.~~<<~<;j~j~~,var~ab~ein studiesof theVER- In orderfortheVERto be employedas a .j;’.j~.;+:~
-~$~~;;.j~’sensitiveindexof cigarettesmoking,theperiodof smke deprivationmust ‘~:~;,;~f~~
+~<+>~!::jbeshort.,;.:::;......::;.~<i;l:...::::-v. -..-~-t~.~”’; - .. ...-..-.,:;.&:.F?~l$;j,:~;2~.;T.~:..s”-.;::.:-.-.-+,..#:.tij?..:s.:1.:,:... .... .. ,:*. -:0~.:..-.-<-.+-,&”.-...~’.~...>--.-~:.-++++

.:’..-d”’-.”. .- ?,.<’1!.3;...4..%:q :.............-T...,0?,.:...-.,-( :f......i. ....-. ......... ....a. ..:..,-f
‘~-~~~$~~lo~a~TeF~Sm”keDeo~vat\onand theiCl~ct$~~%lAct~vf~Ytofkth&i~ra.Tn:-.:.:::,{:;:i~~~T

.... ..........-.....,-:.........
~~%-.-$...$a...“,,,;. *{....:....-~:.... .:,-+.. ... .-,.*.... “.;”:’-’/:..
.l~~~~.z$;:.~epurposeof thisstudywas to asses:the effects.of the.cessation.ofc<g;-.~~~~$~~.

...-.

-“...+-;?:!-...<.:.- rettesmoking“on..-the.:-visual.e.voked~response(YE~)aJwoP.n,vi:ou++~ies .“’: ~ ---....::...,..-:.....+..*---.:(Hall,et al:,1973;.andjF~iedmair;=etal~l~74)~#o,rte~/~atuqde~onditions-”;”:~~~~--..S~.’m-::......-. .~.”-ofsmokedeprivationrangingbeti-ee~l~and’36hr.,”peakto peaka ?Iitudes .“”;.;-~?,<,.;,,.:~-:”.t...
.....-”ofscm VEFicomponentswere_depressed,andthatthisdepressionwas reversed--.,.1-----“...----.-........,.............

...i~i”aftersnnking”acigarette.
...--.— -----....:,...-..n::- ............ ....’..--. .. . -......-.-... ..

c

.----d.... ... ........... .-
.. ....”.........................,-” ~.””-*: .,;’-~.- a-a ●..-..’.’:.8.:..0... :..::.%..:,.. ,..:~~’..ck-ck.;.a .-j-”:- ““ +. .:.-”.::.Z...

~~ .......-........-

“’‘“Theseobserv~tions!led!IL&O &p~<uh&. about wh~~-~ouldhappento VERpeakto ---y~~~.“..----,.---.....-.:......:...,. peakamplitudesif smmkingwasdiscontinuedford?ysornmths. If the cessa- -..-:.....
-‘ tion-ofcigarettesmokingresultedin a permanentreductionjn VERamplitude .~j~~.’.~...- --....------this]touldindirectlyimplya returnto sorekindof pre-smokingbaseline.-...:.
‘;”If,Oritheotherhand,theVER remained depressed forsom periodof timeand~~~~~~~~!..-......,,...<...~-,.... -’-thengraduallyrecoveredto the pre-quittinglevel,thisWouldsug9esta-.~&L-L...........-j..:.

..-.l~~’,withdrawal effect” .-.,-.~i.:z..~,y:‘.{<~j2-z-’;-y~:7~.z~..T~~~~=~;yT~+T,;,;-- ...;..;:.l.--~;;;.;.’:$;.:$.~+..,...* .-”.....:,-....;.....; .. . . ....
-- ‘.----...-.:!--.,-,-..,.;.J,..>. .: .....;.-..... -.$.<..”-<%$:,e+.?‘-
.-.,.~.”bTheresultsof thisstudyf~iledto replicatethe”eirlierrepotisof an “’=:-:-~~:.:-

.......-

:I;..........
‘~<~~.~.amplitudedepressionof componentsof theVER under12 and36 hr.deprivation..--.:->~?::.....
..-.~:-..~~Instead,VERpeak~eak” amplitudesremainedat pre-quittingbase7ine-leve_ls.-’=%:-..+:....:-..:-.............
:.:i.throughoutthe study(as longas 3 mo.for som subjects).~erefore,we must.’?-%$~,..<.-----

‘.-..--,:....-..
‘-~~j~~concludethat,undertheconditionsof ourexperiment,thecessationof ciga- ““~~$~;;~..”..
.“-.-l,’:,,:ettesmc)kinghas no effect on VER amplitudes. ‘.:~:i:. -.- > .: “T~.L,..:.;:;;~<C?.:,:~....
......-..........~.......,..”............. .. . . .. ... “.. - .;:,+-;,.U, ... .; :...-.- .. . . .....“-:.......-., ...’...> --- .:.;.W.::....,..:...:
... .. ..“-.Wi””foundthattherewas a largeincreasein thelatencyof oneVER component “X~:.~-$

...
....
.-.,. onedaypost-quitting.Thisincrezse was onlytransient,however,andb=elin~~k;;;;,-
‘-~levelswereobtainedby twodayspost-quitting..: ~-...,-’ .. .. ...:7>.;,.-.---,.

. ..... -. - ,. . . -

“ AS expected,heatiratesdecreased after quitting. This decreasewz!;”maximal
“..~ +;;
~. ...

36hcpost-quittingandrepresentedabouta 12 BPMdecrease.Beyond36hr.no 0 .-
fu?.herchangeswereobserved. ~

.- ..-. ...... . ... .... .....-..-. ,.- . . .:.. ... .
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“~’~~wl’lrp’{”.:-,,“ -. j:;” :4
‘%~::::“’..: - .“

:~:;;.’. SJ?”5:.;..-;;Y.Y.. ...
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“-”.““:.
.-

.,”::~:}We-have t~ain~ fiveratst? ~ake,api~~carpine-s~linedjsc~mjn~t<on””.:“”:%;-~~~.”~~.”~.”,.~-~..
(.&,.~,:(pllocarp~nefi;dr?chloride1s a ~scariniccho~inergicagonist).When ; :{”;.~:

“’‘:theseratsare injectedwithnicotine,theyrespondas if theyhadbeen .“.--:j.?..-y -.:.=,.....
.-:.”.....injectedwithpilocarptne..“4:,,~.<.:..0,.:. However,whenournicotinetrained ratsare - -.;.::’...j”-...~?r”.,..:.
.,-t.’:injectedwithpilocarpine(andtheperipheralm-cholinergicreceptorsare ; ‘:.:::..
.J’..:$~blockedby atropinemethylnitrate)theyrespondas if theyhad been .-.:..~:j~~~jj...4‘...::.....r..’..+.:
}.y;;:fl.jinjectedwithsaline. We arecurrentlycunduc$ingadditional testsusing :.:-.~
..........!.;

.....

~.,.;.;.~.;y. .~avariety of blocking ageritsin orderto helpus explain these findings. ‘-.T.’..!y:....*..-..~ :-> ““#...
“.-~??!.>:j;i;’-”~:”’:.”.-”-.”’”-: .

--.... .-...”..’----. . ....-...-<.”..
.:.-........-..,.~:w,...”::.Thediscrimination”parad~pis,’ to-dates,-ozrrnos.t ~ffectjve and effjc~ent “;’”~-~:f~:-.

‘.+::~<(~~:{testforscreeningnicotineanalogues. .. ... ~, ,. - .:,..<;;.;~”.=:,-;’;”=-
.-:;.::,>’..:..-..;..*;’-..”--:~4;::,.,,.,.-. .,. .;...
,>---v.-.%;‘.-—.-● ..-.,.. . .-
..-:”i<..,.~+..Actlvitv”Monitorin~ ,:-~~-..,,~~T..T,.~”.~~.~;~~.~,.~~..’~”,”.,,.,,.,~:....”,~~~,~~~,“~~<l..~’~>~~~~.~’l~~<~::~<~:

........
..S?-(:!!:ki~:;: ,.....:...-,,....;..:.:<.....:...;,..:..:,...-............+.>.r.~y+-%:,:.:-... - . ,.......?.....
““>:.:%:.:;?,?‘: .-.. .“.. ..●. .“....:-....:... .:....-...- . ,.,.:.>-~:-:.-:*..,;,::;::;:~::~::.::
.+--i,.i!,,:~ehavebeenmonitoringthelocomotoractivityof ratsfollowingthi injec-%~;~~!”..:~
“-’”’-tiononof nicotineandnicotineanaloguesl-.:.:+..?.- During1979sevenstudieswereL-’.>.,

....:,..#..-.........$..,,-
.,,-..,,,~.,conductedetotodetetiine~i~t~i.$-,testWouldbe~wefu~+ans,~~i~ja~~reen for,i’;i-:l:’-.......--..-,-”..~+
““-”~:’~;jnicptineana~oque~.:~.CJ@@or-fi&~iiy a.~.,;gi~venQel~2q2~~-~.’””~zf:<i. ~:<~+:.<.:.-:...’:...-..-.‘-=.+.-..:;.”:+:”~~ “.t...~.~:-::.,.-;.,,........................ ,.. .. . .. . . *....,..-.

.’””-(,z~~..l) Dos”esof nicotinerangi”ngfrom”O~05to.0~40‘~g/kgall produce : ~’~~.....”..5;;;;+.-
“-......”... ..

-k..............- .-
.-..,.
..-...--*...>*y:.-,-
-..e””.:--------● ~ significant depression of locomotor activityrelativeto the saline .“...’.;:;.
‘~~j;;~~3~S~j~-contro7s-t,~he~herfihe ‘t<sts%-~~andu~~~n%m.i lti~ate~%-~~

~y?’?,j$ 1

...:’..-

.--”’~~~:.+;~.?i’:darkenedcharher.~-:+ : =:5-.?%+4. .~:%d..i.~... * ;$.~ jj.~ ~. - --- ““”.;::;:.:::,...
;.7,:..,:,,*...:,>“....2.,.,2-..;r.-. ... . . .. .. . .:.’.-.:.”... ..

“~~”~~{~~j~)Tw~ nicotineanalogues whiti”suppress;’10~Lrnot~r-a&ivity-~5 ,6-Oir&hyl. ‘u;:”.-:’;~{“.:-,

c“

-..:.:-------.-,~nicotine,..O..&m~g~:.:6-EthyJn,iq~ine, 0.4 mg~kg),al~.o .p. duce a nicmine “.-.......---.,;.- cueintthe:nfcotine~saline~ di}c~rni~]ion =sR. ‘ Y:.
...... ....

-.“.6....... .. i ...->+.=, ~.....; 1. .... .-,---.--....s:,...*....... . ... ./..@=-;d - - “ . . .;:-.-:.;:..::-...:”:.-....”“-------,..-..:-..,-..:~:.
‘““’3) Threenicotineanalogues which do riotsuppr&s locomotor activity

...
..:>.:.-....
;......... .. J4.+let~ylnicotine,

..
,- 0.4 mg/kg;5-Isopropylnitir!,.-l.6n9/k9; .. .. ..~...

-...-
.“’-------.-/:...... .~...-,...~,....5,6-Tetrarethylenenicotine,0.8mg/kg)producea salinecuein :.-:.‘:-”::::~;:;..-.

“-~:.the nicotine-salinediscriminationtask.-._ti+--- ....-,”.,.,--
......-.-.---...—.-——-...-~......-7..._ ....... .......,-.....e.-. ...-........ ., -r..........*..... .:..-...;,--!:’..>...y.:.:. ..... .< ... .. .. ......

.““.’-Y........=~...-..,-;. .-..::----:..:... ..’:.....,----.:----.. -.. “.. ., .!:
.. . .. ........_e-.... .. ............,-,........... . ..... . ...

. ~~ 4) Nicotine-experienced rats do not show reliable suppression of Iocom- “...”.~..l....-.-I--.:--....-,-::....
..---- ...-.+_.
.Y--.-~~:~,:,-.:,tionfollowing nicotine injection. .;.-.-”.-’.~.~-”--~.~ .”...” . .~.~. ; : ~:~=<=<~+~1.-.+...+:.-,.....:.

-...:
..-..--,--

--------...-..-----.-..:T/...’:.,.4’;+.4.:-...--,.- ,..- .. .%:..=,.:,-:..... : .‘,+.{..;.“L:..,.:i-,.. . -e:.+ .--+...
..-. “=.Thusj“we have founi~-i&iVi~y .&nitoi-ing can-beusedeffectivey to ““‘“~;s.-~~j:;

--?.7:..-....: ..........-.:-...
..:.,-:-.. ●,...-:.’:.,.........-.... .........Screennicotineanalogues since the muslts agreeWittIresultsfromthe .“\’.y.j:..T:;-.. --

...Yyj.discriminationtask- However, because of theamountof timeand effort .~..;.~j~-+.--,-..:.-. . ...”required to collect thedata,aswellas the costof the largenumberof ,,1,:.,.1.:. . /.-..... .~”animalsrequired,thistest is man efficient screen for analogues. ... ::..J.”U.l”:.:..-.....-
...-

..;.-: . .......... .....+--- .--’ ..
. . . . ...” .. .. ... ..”.::..“”-.“=

““ Nicotine self-A~minis~ration , “~:.“.“.,:--.j,?.... . . ; .:~t~<...:.-:“ .’”j:,;;;:i,:
,.-..,.,.:..-..f...-“:

..... . “...,

.

L

Rats can be taught to self-administer nicotine via an indwelling intravenous ~
catheter, thus demonstrating that the nicotine is reinforcingto them (Lang,
Latiff,McQueen and Singer, 1977). EIn our Plans and Objectives for 1979 we ,.

proposed to conduct.stud.ies
April, 1979, C.Levy went to
fo?mthenecessarysurgical
studies was postponed until
laboratory space.

winvolving self-administration.o~-nj,cotjni~~-~n~H ~
the University of Ilinnesot?-to learn how to per- +
procedures.However, thelnitiation of these- -:..‘m
cmpletion of”the constructionof additional . - 7J

‘LJ...
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.“4-...; Ni~otine has been shown to have an~19esic PrOPeflieS as measuredbY tie~il -~ :;‘“-::...:...........
-:fIjck test (Sahleyand Bemtsonj1978). We havedoneextensivetestingof : “-. ~~.....&..--.<....

..t::~~...(+j-and (-)-nicotine using thetailflick testin an effortto detem”ne ‘.......y,--.“,-:-.

‘~fi~~:%.ifwecouldW? thismeasureas a screenfornicotineanaJo9ues.During .:.--:~,:~+~-,
...:.J...x.
.....s~-.,.:....1979fivest~d~eswereconductedallof whichconfirmed that fnjection ,::.~-”.j.:.~,..
‘:?:~!;l:~:ofc(-)-nicotineproducesan increasein tie rats’tailflicklatencies. <.,-::..!.,....

~~l}~~:~However,a ~jor problemwithallof thesestudieswas thatthe injections -.’:.-:.T:....-.,..:alsoproducedsevereagitationof the rats. Theirtwistingahdtuming in “’-.’.I-
~~j~~~:.therestrainingtubesmadereliable datacollectiondifficult,if notiwossible.:
.........

.:-~.... .....>.-..... ....... . ..... .... . ...........”.-.!..,..-~:..-.
-.,.:.4.4=->*.
~~~~~\~Iri%’~fi&t” fourstudieswe”c~wared the analgesic“Propetiiesof (~)-”and (+)-~~.~.z~~
g<~~~~$.:{nicotine. The resultsof thesestudiesshowedthat(-)-nicotine,0.8mg/kg ~j~~i~j~.
“~%%%”’and (+)-nicotine,24.0mg/kg,bothsignificantlyincrezsedthe rats’tailfl~ck .“.:...
+i$ii’?l<!<latencies. On theotherhand,dosesof (+)-nicotineatO.8? 8.0 and16=0W/k9 ‘:.“4.X:,-..’?.-:3..didnotproducea“-sighificant”ele~t-fonifX the. r~’-p$iftfhrgsbo?~~ must -“y:~;~i~...:<J.’<y:-+.....-:..:,.

.%:-only a dose of.(+)-nicotinetihi~.w.=~thi@j’timsjgrea$er%tban,t@ effective:;..(:..----f.:,.-,...+::::,J...4....
.,-dose of (-)-nicotineproducedcomparableresults.unfoWnate~Y the~ts .-””.”...%.:.:..-+:. ......

;j\::~~~{~<~oftenconvulsedfollowingthishighdose.of(+)-nicotine,introducingunknown “.;.”:,;.
~:;:;~j.;;~i<complicattonsinti,tJe&intepret,ation..,~~3@ed@,A,..:~ _ .“?.

.-
.....,...... - - ,-i-..,j .. ; ;L%.: /’!‘;..:~-Q . q ~ {“[.-J+]..5::..j,”;&k:::;’:Yz%.y.+.;”‘,:.. i<? !-;:: “~, -q.:<3 .,; ,

~.; .::“.:”:::;}::”:

+:)#~] : ~ .- :.-......
:~“,~.i

:+<. . +<.,:..
?b-.’:.:-.-:-..: @ fifthandfinalstudywas designedto determineifwe couldmini~e the ..>.:::-.
“:’g::‘f~;:nicotineinducedagitationwhichwe hadpreviouslyobservedfollowingdoses‘=Z-

C.
.. of (+]-and (q~ntcotipe.whichincreased tailRick l,~egqjes.7w0 diffe=nt “...”-”
‘~-:strategitiwere.t~ied:~,1).,lowe~the dbgeof (:)-%~coti,ne.fto0.6 mg/kgand ---

-..--,.--.
:.-.-..,-”.
.-.:..2)inject'-d.''cokktail'"-dfheiam&~dnitim'chloride-,‘lO’-rng/@,and (-)-nicotine,.:.-.:.-,.,,-.(,

“’-..0.8mg/kg..::.-”..:.. Bothof theseinjection conditionsprbducedincreasedtailflick -
.-’y~~:-..Iateg.ties,buttheagitationstill remained.;.,.-_...fiT–--”-””--— ..........- ................J-1,:..... ~...,.:,i“;.’-><.. .- ........-...... ..,=...-.::......-..-:.

...”..”.,.-.:-..
..................-..,.- . ,.......-....-...~.;... ...:.-...,,.-.“’”:We do not recommndthe tailflicktestas a i.crisnfornicotinean~~oSues.._)-_.;-.’.-:-:-:’.....

~~iftheinjectionsare administered subcutaneously.Dr. Bemtson (pe~onal ... .-.””...‘-:2:--’.“.:..:.. -“$.-..-.-/“...,:,.......”.’. communication)has informedus thatcentrala~~inistrationof nicotineP~duc~ ---~~
..........

-....-....-(..
‘.%-~”’;[..analgesiaw“thout””agitati.on.’... Me thereforehaveprbposedthatcentral infusion —-

.------
.....;4,

‘%-”ofnicotinebe usedfortailflicktestingduring1980= - ~~ . ...”~l{~~--j~,.,:.”.>:.~...,..“-......

:“’ -,.... .’ ”..”

,,;’llboodandhiscoworkers(1978)”have~p~rted-t~at-~atsbeco~ tem?Orar~lY ‘.”~.;”~i:”
,;.:.....,...“:
.’,- ;-.prostratefollowingtheinfusionof Z-10~g of (-)-nicotine bi:artrate into “j~:.~”......

...-.thelateralventricle.-:....,. Fromtheirdatatheyconcludedthatthisprostration .:.~’~
“.svndromewas mediatedvia centralnOncholiner9icnicotinicsites” We have ‘=:i~~ll’.-.....”-....

.... b~~n int~rest~dintie p~stration Syndrome aS a SCreen fOr n~COtine analogues ‘.+-’””
sincethisbehaviormay be mediatedby receptors which are Wte different frcm c .
thosemediatingthe nicotine cue or nicotine-induced anal~esia.During1979
overfiftyratswereImplantedwithcannulae,andfourma~orstudieswere ““ E
conducted:

..... .-. . .
,.,.. .

.. ..
““ .t#j.. . ..-. ...,. :. . .;;.. ;.--:.’ :.... . . . . . .

Our firststudydennnstratedconclusivelythat .pretreating rats”with meca- -: C$i

mylamine hydrochloride,’butnothexamethoniumchloride,substantiallyrxfucd ‘&
the severity of their responsk to ~icotine.-” These- kesults strcngly-su~~est
that the prostration syndrome is mediated by nicotinic cholinergic sites in P

the brain, rather thanby noncholinergicsitesas suggestedby Abood and his
-Co’t{ork-%::’‘~- -~ ~ ?~~j”~c~l~~--) “.2L ““2 + I oRE~”@’’”’” -z.

. .
.
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-.” Ournexttwo~tudiesexaminedthedlfferencein”p~tencybetween(-)-and ~, “:,.:~..
“U”~{.(+)-nicotine...“.-...*....%.,. TheSe studieswer$importantbecausehood had re~o~ed a ‘“”-~”-..7,.-

..,..~.X.Y100-fold diffe~encein potency,andthishighdegreeof stereospecificity,..’.,.~-;“.,....W$.:.”...,,.!.......●..-.,!couldbe usedIn furthersupport of his contentionthatthe rece~tors 9. ....“..
y.,. .-f...& i . .

,.- L::-!.,<... mediatingtheprmtration syndrome were notnicotiniccholinergicreceptors.~.:..;::
.....:-’;:;:Ourresultsshowedthat(+)-nicotineis terito twenty-timeslessactive -.,.;~.-~......-..;:y.-,....-.............t~an (-)-nicotine in producingthe prostrationsyndrome.Thisdifference ,“s’,.,,;
.“”’~.~~~.in potency betwe~nthetwostereoisomersof nicotinefallswithinthe range ..,:.-i....+**....,..<.
~j.~j~:~.$..ofvaluesreported.intheliteratu~fora varietyof tests(Acetoand . ;. -

.;;”;~coworkers,1979).;,.:.:...... Thus, thesedataagain suppoti the position that the .~..~:;~
.....’...?.::,“-..recep~orsmediatingtheprostrationsyndromearenicotiniccholinergic.“~~.~:~{il~..-..-.”.-:;““:’..●...”>~.-“-*’*.:.,..-“*;.:>.’.....,”-e.:..-.:,..J.’.~,.~...-..V.-k. -:.- -... ....:-----....$..:..:.
“-’+~~~.~~~Our’fou~thstudy co~ared the.’pot~nc~”’of~~)-~jcot{ne.”witi the racemic~ixture

... .“ .. -....:.::.<:::::..;.
...;~...,:....

‘$@~”~’:.,(+).(-)-nicot!ne. The resultsofthls studyappearedto’beconsistentwithour.’lP~~.
.-..:....~.{’”-previousfindings.’Forexample,5 Ug of (+),(-)-nicotineproduceda slightly:~>;;-:.-$,’?.:.’:.>~..,*
:.::;.L.:......:.-.moresevereprostration:syndrome+ha~2.~ug~-)-n,fcotime,,.zb$?~e~sseve~ than -“.:-.;
<v;;:$5-.5ug of.(-)-n’ico$fne..~.Ag.jjkter$i$@gqy+ti~n afisg;~u$:’~fz~t~l<~~ti~dy:“;’.:.:~~:.~

.~:,,ldhatis thebestprocedureto use when conducting a dose-responsestudy? 1s-..!.:,...-........,:- ..................-.......
““.-;~j.it better to holdconcentrationconstantand letvolume vary, or viceversa? ..:.-:~...:....:.-.:..7:.:~.
-.. -~e ~re presentlyconductinga studyjn-vhichvolumeis heldconstant, since jr<;~<~.”-.-..-:......-.-.”::

.“:;..?!~wehave.p~viously;le’t.yol&!vzEy&&$s-di:d~Mzbd~\b( ?~,~ $ ~ &J.*.-...,. ..:......”.
.....,,.-.-..-.?..+. ... . ‘.1 . .] ;

. . .. . .

“’$. . Y“+jf f j ;“$

. - :-:;-. ”.”.
y .:; >

, .:.+. .. . . . ....- . s ..;- ..r:. u..
!.- ,; ,:< /’ j : J * .=. -~.z.j j. .;:. %+*. .* ---

. . . . .
-.. ... . . :-

2...:+”.We anticipate that the prostration syndome M’11 be a veryusefultestfor -. ,._;=:.....“.”......-”-
-.!......+,,.:Z,:......... ~:;.:screeningnicotineanalogues. .,-..-— —.. —-——. ...-—— -‘.. ,:“,.. ..-----..-..:... ..... . .. ....... . ... .......c ..--i:A ~oN~DENTML _ , +.:+:,. =-.*.,..-—.-.. . ...}..””.:“...: i +-*4 : -2. :
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~.,~j:-”.THE EXPERIMENTAL~PRbG~L‘[Ryan~ ‘Jones (“Faust)]””:’
.%JS ..... ..
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.

.:.J..’- ........:
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..:-..’ .
.-...- .. .

; AnnualMonitoring --.-.--=- .:.’”- -- .~+o:a- -–..---–—
.. . ...

.; .. ......,.....---- ...:-.. - .................+....:::.... ..-.....-:.......-. The thirdannualmonitoringof cigare$te acceptabj~jty was conductid. -“ ~ ~-.
....-.’.<.-.:..---::

---..............4:.........-.~ ..-........ . . . . ----—.———. . ....” ..:. “:’..:....
-...J.>:... ..............

. .

.Twen;y-si.xhundred twenty-two panejistsrat~dfivecigaret;k
. . -.-..;,

- withnominal,:~.:;.~-.l.=..........:!;.~:deliveriesof5, 9, 13,17$and21 mg tar - forstrengthandacceptability....l-i.-.......-The testcigarettes-.:--2..-”----- aTIMaflb.oro-likeblendswithdelivew differencescreated ~;:.:;+
“.’’-~?:..by dilution,fil~o~, andpaperchan9es.:--..~,:... - were twoyearsold,hzd been.kept.-;;-.....
,:f. ....:+..in cold stor-age s~nce manufacture,and.showedlittlechan9ein delivery~,:V;l:,-J-,..7r..::..!:

.--.-”......, .apDearanCe,-Oracceptabilityattributableto aging. ..
......

...... . . ... ............-.::z
“..-.,. ,.. :.. . .

... .. ... . . .
... , . ..-.

.. . .
. . . .
-----

-.
.

c
.. +!....”. ,
....- ,

.~..-.. . . ... ... .. ..: - ---- ,.. .,
.: , .. .- \ ;,.. ...... . . -. .... . . .

Acceptabilityand”stre;gthratingsresembled”thosefrom.priorye;rs”:
..:, ..,...-”.: .
.the- <::.”~:U:

panelas a whole gave its highest ratings to the 13 and 17 mg models, lower :.. ::::.
ratingsto the9 and 21 mg models,andthelowest.ratingto the 5 mg model. .-::+~...-.-.
The perceivedstrengthratingsincreased as model deliveryincreased,with’ -;.:*-.<;

the5 mg considered weakest andthe21 mg modelStrongest.. . ‘...- -.-..0
- 0

Fullflavorsmokersgavehighratingsto the13,17, and21 mg models,lower @
ratingstd the9 mg,lowestratingto the 5 mg cigarette. Low deliverysrnkers~
gzvehighratingstothe9 and 13 mg model,a lowerratingto the 17 mg model, ~
lo~estratingsto the5 mg and21 mg model. UltraLow &;;..= smokers ~

. . . :. . ; .. ..- . . . - . ,.,
-. - . . . ...- . . . , . . , -- - ., ,

.
. . . . . . UI

..... .. .. ...- ..,< ... ....... N
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‘f,~~;+;~~~.:gavehighestr?tfn9s@ theS mg wdel andprogressivelylowerratingsto ..:< ::.;.;...

f.$~:g:~,;.thehigherdellverycl.garettes.Thisis thethirdtimewe havemadethe i“.-’::~~~t........
.~~~J1i7:~j::observationthatthemorethetest-modelresemblesthe cigaretteusualIy ...:,;:~,.,
‘:;;~;l~~;.yaked,thehigheritsacceptabilitywil1 be. .:...... .:,. .... .... .,-....:.-””,~...:.. .“ ;.....*.,.,,.:..:,.
...........---- ....... ...... - ...., ......

..’’.’i;.,bQ:?,s~ -.:. .:..”,.. .. .... .................”.-.,.....:.;. -:<”.-..................... . f..::... ::;-. .............● .
::!.:$:t;::,.-....%.c.q.r.,q.,-..’.ExanriningtheS~”~ler@OuP Of peopl”i<~i~:”ia~~:~i~~h~ddeli~e~.”le~els.’c,’z~~~~~~~~
“F~-;~”~-<~fi~~’fromfull flavorto lowdelivery,:::~::P.+.:.. - sincemonitoringbegan,we see little :..”:....-.,..
“Z.$;l;~~(:;,evidencethatSWitChing canbe predictedfromacceptabi1ityrati~gs. Although ~$”~

......

“;~:;~,t::;..
...::,$;7%-~~the dataare not conclusive,becauseof Variabilityand scarcityof cases, “.:”..”...........
;:4,.,.;,,,.......oncetheswitchhasoccurred,“thereareshiftsIn.the ratings. Thus, ‘... ..:’”$,:~i~:f””.
<$$%?i~ ful1 flaversmke~ who s“hiftedto low delivery between ’77and ’78or ‘ 78 ~nd ~~y~.
;:.$~$<j~{~;$: c..........-..79.originallygave theirhighestratingsto the17 mg modelbut aftertheir~$:i;:.;
~;~;~~~~%%~.:swjtchtheygavetheirhighestratingsto the 13 mg modell At the sametire, ‘“;ii::.
:iG~T~=$’<:.tiey increasedt he.ir,ratings+of-ti..5%,mg mod:{ anti~ueas~d t~ei~%ratingsof ;“l;-;””..+7.....
~$~~{’~.the21 mg model~ j.~.~~.$.-i-t~~:.+~.Y;<.,~.~*.zi:e~~l{~~i&>~:<~~.>$~&>~.;~:t ~.....*.........x">i.l.
,..q....
.~:.!’y;;;j~.!.::,:ti!~i’;..: -.’ ‘ ‘

h<-- ;,-.4;-%4 ,*? &@y4~;;. :44
.../..:.:,,.:> ..... .... .,. ..:,.::;!;”::;::%3;;::”-; .?”.... ..;..,:. -. .:-:.”’-,.. ,.:.?.-...

- ........=..’None.ofthisdataprovidesany:~uppl~.:fortheidea,thattodzy’ssmokerswould ““
.......,::..:.
,<>;;,;..;’-:...
..,~.i:..=’~,’currentlylikea cigaretteliketheonetheirfathersusedto smoke. At the ...~..z.
-;:-;.;}..;$l;.””sametime,?$~als~P,rO~i~e~~j~t~~$,@pO~ ~o~+~~lfdeatb?it~th~~oiild . ....”...”~~..:...”

,! $-,<~:,~;~~~currentlyl~kea=cigarette~l.lketie”’ones”lth@iF.,s”odsYwil;.bke d edyears ~;.(-:..4~.:.. . . . .
{!?;:;::~.:.;:,~:.:?w*. .“,’- ““. ‘._ ~:__: b;b:::::.i.: . ... .. ..?. z.-i.i.i:::ti+' .i.:."i.:-...:":l ‘:.. :..:,,. -::_:... .:.”;-2 “

.. .“.”.; .. .
‘j.;: ..!:+;.. ‘---- ‘:... ‘.:’

<

\ ~~ ●= NicotineDiscrimination. :%{~.:~w~~+’;:”:’.:.:.“i.:~:?~ZY.’.~U.’U‘ “ .... .- .. : -....l:.4..-.:“ *kv-L:._m..J.~ ~.::.., i r: ,~::-.-::{-.:{..+:.”4:+,7.:—.-,7 . ....
..:l:;L$z~ApanelOf-20 e~pl~oyae”smokeis co@~r~dsa set ~5ilot#tar ci~arettes-.(about”-J,~.-

....-:----
:....-:“.”.....‘-.....;$’:’~6mg ~C tar)whichdifferedonlyin nicotinedeliveries.Nicotinedelivery .:..,:.,.,...W..,:.

‘:}’”was Variedby mixingdenicotinized tobacco with ~regular tobacco.:..”.......... Panelists.................
..:.

.. .’.........<-....-0,were .asked to tell which of two cigarettes hadmarenicotinein the smke, -..:.~.;-.:..;:;:--,;.....,......1.:..:.”.’usingharshness,impact,taste, or othercuesas thebasisfor theirjudgments.’”~~...
.,r,.,Eachsmokerevaluatedall 10 possiblepairsof:,~~venicotinedeliveries. ..............-.;...::,”,..::4. ....---,..-—-.-,.........

-:O?{j.:;./:::,;..,.’...:.7.,’~. ....-.-,:..~-.::,:,:...-:.;,::,.-”................’... .......”.-.-..”
.-.
““.~~:,{;o:~,Althoughsomesrikerswerebet~er’discriminators~hanotie~s,no differences”’:z-~y:

.:.........-
.-*;q,..,.-
..:....-:.;.$.’.“:?.wereconsistentlydetectedcorrectlyby all,andno sinkerwas alwayscorrect..-y-.—-

.:~~\~$:~;Theresultsindica~e$dt~atabout9 outof 10 panelistscouldcorrectly.jdentifyo~~~~

.:~;;<~G;~::.thestrongercigaretteif thestronger.contai.ned50%moren~cotinethan the.,.... “d.f“;’.-;i.
,:weaker.Whendeliverydifferencesweresraller,the Pr~Portionof cor~ct ..!j;;.;:.

.:.......,.~.-.
..,.:.:*

-~,;~.~~~~..judgmentsdroppedtoviardsthe chanceleve~~:,,.~}.~~~~~~;:~r~:,”:l.;.-.“. ::.::..~:”:y.,~~~~-~:
<-:”..;J’<.~,.~J‘.-:...-.... .. .. ,.,.:.....-.,”.. -.....*-.:,,.::-..... .................:.,.....<}:....%.,. . ....”.......

‘.o ::’,.r’~.<..salivation Studies ‘..”:’.“~l~-::,.~~.~:~.::~.:~c-,$~.-~.i.. .-:.-;-;; --- .:.
..... -.:. ..\.. . -:::..?..... .... .....
~~.:’~wehave beguna research.programintothe~relat{onshipbetieenSalivaflow’and”-ovi

g ::3
....
...,,jjsmokingbehavior.Stillin itsformativestages,we an beginningto seesor~..+.interesting dataon how smoking affects flow. ,.~

“F q .:.

In one portionof the project we collect saliva on rollsof cottonheldunder..-G:
thetonguefor two-minute periods. Whenmeasures.ofsalivaflow were made . @
beforeandafter smoking full flavored~_~or ultra low delivery~, .-”

c
.- the post- flows were about 20Z greater thzn the post~n flows. ~---

Whetherthisis relatedto the often heard corrrmt that ~Ow delive~ ciSaret~es -’---
leave the nouth hot and dry is debatable,butpossible. . .... .. .

.-.. . . . .
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“::s:$$;;:..y$i$:+~-w-’”.‘4 - ““ :- ‘~;;.:;.?j.:-.:_j.;::~.“‘ -.~:~..::.“:’-’.:”::-+
:’a>~z~we ‘ark”CGrrenzjy mezsuring Salivaflow<before,during,andaf$ersmo’king .~<~<~z~:’
-c.,.’’’;#<”aor/orddy puffingamongsmc!kersand monsmkers (who only dry Puff). The data .<$~?<~
.-!Cz;:W:are as yet i ncomglete, but we alreadyseethattheactof puffingalone,whether,-:(:,~
“’-’.:’~~~thecigaretteis litor unlit,tendsto increase flow. Apparentlythe Sam ~’.’:;~~~~:..,.,..-..:-
~~~~~~:;suctionwhichpulls in thesmokealsotendsto pullout the salivafrom the .;<;;;:;;:
.{~;.$~;:--:alivarystoragereservoirs.~.;~.:.::;:s:~~.:<<:~.:j~:~i+::ti:~c.J..;.~:-...:,..j.~-i.-.. . . .......... .I:.-*,.*;:’.‘j:<,:.;::::::~.y.~,j;.“
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t...Al&oughsubjectsdiffergreatlyiri.their.kaliva~~ow’,th~”generaleffects””.~~~~$~~..!:;fi;;:;,.
..,.tingpuffingand drypuffingappearto be thesyncfor almostall thosetested.:~~.;+“1,“.;..;.:,...&.$,”.,)(:..,*
““v‘~if,.:................,-. ... . ...4-..,..,..-:. ..,;*->:;?;.-.;.! .“.~;:,. .-,............“.-..;+-’:, ....,~!t.:...l.~:-.~:.“...:.. - . ...=..:-:....-.,...:;.,-.-...:#,.,:....

-’:~~~~:~~~..In a second pan of ~he p&je& we.have begunto studythe nicotine “con~ntof .;”~-...~..,.<..;:j:j.,:.V:~,...:
.-”-~.<saliva amongsmokers..“,,..-....-. DonMaginaridGeorgeWalkerof theAnalyticalbranch::’z~:@.”\.

.j$$@~:;have devised a gas chromatograpfiicprocedure which reads nicotine in saliva -2...,1.;;:~:..%.-,....-

.{$;-z~~$f~;)~concentrationbetweenthe rangeof 0.2 and30-0parts/miJ~ion.“..Z~~~”.,:~~?~~~~;l~~~~:.-“:~,.+*.--I:{*?,\..,,,?
....,.!.-!+::...........~s.,.,... ,:< -.~.:-: ● 4“,:: “! ... .. . .:...- . .

. . . .:. . ..’ . . . .
,,,.. .4.:>.:-%.:.,’. >..:>. : .:”: : --,. .,.:, ;.’. .:...-. .,..’ . . . . ● . .

.:-.:-?>,., ,.&JJ;;!,. }:-;:. .~.yw:- f’ . . - !. .. -~c.. . - ,. ..$ + .: +.- ~.. %....>v.> . . ..<-- .-

....,~;~:;i-;.MeaSumment is based.onsputum”samplesj”’weigh~~gi~~ut0.5-gr~k~ spit into .t;~i,~.j~~y
.......<.....:‘...$
-;~-:i..++.avial before and.,at,djfferep~times-a,fteqs~?king-.i~fip~qed,~~to.~p~-~~king‘~’~~~.::,
‘~~~.[~~~~.:..levels,ihi poit%iiokirig~a%cent’+at{on~ a~peap to “$r~~an,.~thq ~i~~n~~h= ““”~-~j.J;:Jl.j

._,.The exact shape .oY’the-cutief$”.a~’myet-””unkn”own?To theextent that sallvary:,,:.::,.:;”;.<:....... ...../:...
.j;;.~;fifnfcotinereflects levels in other pa= of the body~ We maY be able to ~’ate L’.~:”
‘“~:;~:~:’.?!!,thelevel of nicotine in the system to the desin tO smoke.“-....-.;..:::.:;’-.;:.;:~~:~..”~~.:a...,.....?...... :..
. ,.....*-...:,-..~“i{j.......:;,..~ . . ; y ..*-+?%.”5.-:?.~:>:%%:’-.<’i.:’*:?\;!~ii._ p:-,$.~f.;.-~.;~j “.:-.:‘.“;::<.>;..,::.-J-........ -...?.,4.!.;#.6;.,s,,i{ti.:<q)?.::,!.9:..:.........,.o;~,;i,.

. . lnhal~ti~n!Monifor.lnO..:\ i :.IF~..~~~$L~~..i$~~~;ji:~?~~jZ2Z~~:~~:.~..; .$:.q.~J~~.T...:...,.“..,;-:,..~;../.::......-:;<,--.,.;.::*.:,,..., .. ..-...-.””.-.,.!....-7;..>.’.#,~---:..$.-.;. ,. ,--,...=.,......... .....
..:. ...—. .—........ --------......

j$~~An“additionalyearhasbeeri-.’devotedto solving instmentation pmblem~ wit!-- .:,A:.O

.-—.
-...>

(
I +X;substantial progress..tgYY?OJ%X M.l.thRth.econti.nued,h~l,paofthe Electrical . ....~

.....Engineering!ab~wehave e~mpletedifd:asl$ility$tiud~bs?of#e Respitrace ~
. .... .--------............-..

..:..~~~!Calibrator”andhavecencludedthat?%h$device em be apbl-ledto obseming ~‘~;;,;.;;....
.;~~:~~~:j.theinhalationpatterns of smoke-rs.over8-hour periodswithm“niml intrusive-~.”~.......... ““--”These--prelimin~rY”$tudi~were ac~ofiPliShednessuponnormalsinokingbehavior. -.,..-.-.
:;-$<~~:~~withfiesubjectwireddirectlyto a console Po~Y9raPh”~n Dec@er ‘e “i.l:’”x~~’~

.,-l.;:::.;;.:orderedtheequipmentfiquiredfor mobilerecording.-Del~vew 1s expec~ed?n
Thereafter,hopefully, there shoul~,beno.greatdelayIn lnit~etiw ;.(:.:

-----—

~-~: March, 1980.,...’.;,....,.
-:,l~~,:~~;~.thelong-promisedinvestigations. -:.~U::;a."::;;,:,:.:i,i,:{.~"~-;I;Tj;i..Yi:;i;;.;:-<i.. . :.......... . ‘.~;._-.~,
-..,:...$:-.... .-.”- ..:-.....-.---—.-—.— ..=.-.,+---

..,<<y:;:.”’:.?.
---------.... ---------—,:,.4-. .,.’.- —---- .... ....... ...:-..-...’ .;.::-::..,-....=\’:-:..-.-.-<:-..,&..:. .~ .: .”. .-... ...... ....:--.7.:..,....-......-+.r..”-”:. .. -

.....>.?........ .. .’...- ..,.P...~..:.4.-4.>.. :..:.---- .,..-”.-”.,.,.:...?-’!.. ..— :.:?.{-- .. ,:-~- ----.... .
..:-j:::j’~:>x.‘““’.:;:””.::--. :.. .- '>;:;.:;:2..~:..:i:i`.L:i:.:::;y;:<,:$:;:<;7:..... .,:::,.,~:.“:-..:’;”..“::-;.;,:::-;,;..:;1::;:;:.<-7::-.:-:..,.2-*..:.:,;...., ...:,:..........
..-“~rn~:jh,,::’:z...~::~”.:.:.',='",:r.f:~~;_~~.~;<~;J;;<;,~:.........<.~~.....?.-'. ..::.?,.”..~:-<:;z.:’:.)ti.::7~;~;.;j--.”:
.......’.;;-:;.’:*.,.:”:.:5...-.. .-,.......................... ............:....*.,;’“:.$: :-“

-’:-;:’~b:~~w. :’.::’; ::;:$?

,..,.::+:;:;
.......... .. .:-.-f..:;!:.-”...-., ... . ..”.’........~-.-.”...-:.”. -.--.......”-.... ........
.<.;,..,.,-..” ..:f...-,’..:..-.,...’ .... .... ... . ... ...-,.‘.: ..”.”.“.-.”..: ..- “...- . . ..,...:. .-. . ... ......... . . . . .. . ...., .-

; g’:::;-
-...-. ... ..

0 ..”

C-..

-. .

. .

. . . . .
. . . -.. .

‘:CONFIDEllTIP.L . .. %
.. -3 -“..

.
. . ... . - . .

.;
.

. . .

.,. .. . ... . . .


