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A series of additional compounds have been tested In the n$cotine-discrimina-
.

tlon task. These compounds were tested In order to access their behavioral
activity. Dialkyaminoalkyl pyridines as well as some isomerlc n;cotines and
a 2’-alkyl of nicotine were tested at various dose levels. See Table 1.
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and the 4,3’- isonicotlne showed no behavioral activity. The 3,3’- isonicotine
- has been the only compound out of the lsonicotine derivatives to SIWW

A series of open-chain nicotines were synthesized.. A methylethylaminomethyl
substituent or a diethylaminoethyl substituent was added to the pyridine
ring in .the\th~Fd~ ~%ition.~fiJm-ls $njected ~Eth3a : ~ange of doses of

$?each co&ound didjn’o~r~s’pond ok~ah.~ @;eotine co~r$c .=.ev$r. However, one
open-chain compound, 3-dimethylaminomethyl pyridlne, dld produce behavioral
activity. At a 4.0 mg/kg/body weight dose, .15% of the animals responded
on the nicotine correct lever. Only 40% of the animals tested at a dose of
2.0 mg/kg/body weight emitted a nicotine response. Note that these doses
are 5 to 10 times higher than the daily dose of (-)-nicotine used in the
discrimination task.

The most interesting finding was with the 21-methylnicotine. At a 9.4
mg/kg/body weight dose, 100% of the animals tested responded on the” nicot”ine
correct lever. This 1s the same dose used during the daily nicotine training
sessions. Dosesef-the 2’-methylnicotine higher than 0.4 mg/kg/body weight
produced incomplete responding.

Presently, we are preparing to do a dose response curve using the 2’-methyl- ~
nicotine.

4A dose response curve will allow us to access 2’-methylnicotine’s ~
relative potency to dtl-nicotine and Z-nicotine. The ●ffectiveness of
2’%cthyInicotine In the discrimination task is now being tested with pre-

4

Injections of mecavlamine and hexamethonium. These results should indicate
whether the discrimination of the 2S-methylnicotine 1s centrally or peripherally
mediated.
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PROSTRAT 10N

Data gathered
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from both the discrimination and prostration studies have
-.

. . prpven to be highly correlated with respect to behavioral activity.
Therefore, we tested the 2’methylnicotine for its ability to produce ●

:

the prostration syndrome.
7..

-.
The data presented {n Tablesl and 2 indicate that the 2’-methylnicotjne Is
behaviorally active in both tests, and appears to be at ieast equally as
potent as (-)-nicotine. ..

Althoughe the prostration syndrome [s a reliable screen for behaviorally
●ctive n~bt~@~a~alo-gti&m4t~* @-@~~~ca~e/tievelo~d@y Q$z ~~d%

. . provide~onl’y:a de~c&&$t”w&~.nte’cpr~Xio~ ~~he ~on@@n@~ #fe@, . .

and does not permit a determination of possible prolonged changes ~n CNS
activity. However, previous investigations (DeNoble 6 8egleiter, 1976. . -

z:b::$g:g~+q~g;~+~~~j $j+;~d~s’rated ~ ~

Schedule-controlled behavior is is research technique that is based upon
principles of operant condition~ng. This technique produces a highly

T

stable and \e ‘. ducetible?basa}i e.+of i@avior wh~chgk~~ shown to be ~~-
!dependen~oti t e ~n~e”~r~~ of t+~.~~S~~eref$,~e, fih~t~hnlque ~s used

to measure CNS recovery times in n~cotine-infus~ rats.
. .

Twelve male albino rats- weigh ingbetween 190 and 230 grams and 120 days old
were used. They were gradually reduced to 80% of their free feeding body
weight. The animals were then trained topress a Iever in a standard operant
chamber for a single delivery of milk. Subsequently, the contingency for
reinforcement was increased to a fixed ratio 16 (fRIG). (under an ~
schedule reinforcement Is contingent UPO~ coWletin9 “x” n~er of responses)
Animals were trained dally (Honday-Friday) during two successive 15-minute .
sessions with a 5-minute time out period after the first 15 minutes. After ‘...

a stable baselin~behavior was obtained, the animals were anesthetized and &
implanted with a stainless steel =nnu~a into the left lateral vefilrlc~e of .c
the brain. Following two or three days of recovery from surgery, rats were
retested under the FR16 schedule. Intraventricular injections of saline or ~
nicotine were administered when there -s less than 10% variance in daily P
response rate for 5 days. The animals were first tested with saline. Testing ~
began at the 5-minute time out period during their daily session. Animals a.

were infused with 5 VI of 0.9% sallne solution and then placed {mediately 4

back in the box. The animals were tested in repetitive 15-minute segments “u

until (1) baseline behavior was re=ptured or (2] until their response rate
m

decreased (satiation). Having .established a baseline with the saline infusion,
the animals were then infused with 5 ug of (l)-nicotine(free base) in 5 u!. .
Figure 1 shows that the infusion of saline produced no major change in response
rate. However, the same animals infused with 5 Ug of (~)-nicotine in 5 VI
showed a suppression in response rate.
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using schedule-controlled behav~or as a measure, rats continued to display “ .:
behavioral disruptions 1O-I2 minutes post infusions. Observations of these
anhnals via a one-way mirror revealed that typical locomoting and grooming
behaviors were displayed 5 to 7mInutes before recovery under the FR schedule. ~ “;
The duration of suppression in response rate was approximately 110% longer
than that observed with Or. Abood’s scale where recovery from the prostration . ;

:

effects occurs 3-5 minutes post infusion.
#.
:

Recent electroencephalographic recordings taken by Dr. Abood after intra-”
“.
!“

ventricular injections of nicotine into rats have demonstrated that recovery
of baseline hippocampal activity occurs 10-12 minutes post infusion.

..
These .-

latencies in conjunction with the Iatencies found in the schedule-controlled
behavioral task demonstrate that prolonged CNS changes are taking place.
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Table 1
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BEHAVIORAL ACTIVITY OF NICOTINE ANALOGUES
IN NICOTINE-DISCRIMINATION TASK ,.

. .,
. .

Number of ~o? Ratsl’ttIng W % of Rats Ernlttlng ~of Rats Emlttlr

Rats Tested Nlaotlne R&ponses
xl

Sallne Responses “ Incomplete Responsl

7

(3

I 00 0
5 I 00 0.,

6
7

c) Dose
(mq/k~)

8.0
4.0 ,\

8*0 . :
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Table 2

A COMPARISON OF DOSE RESPONSE FUNCTIONS FROH
INTRAVENTRICUt.AR INFUSIONS OF Z-NICOTINE

AND d,f2’-HETHYLNl COTlNE

.-

(z)-Nicotine d?f Z’+ethylnicotine

“Cmm’-
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G~:~;$::{!&2::tThe effect of lntraventrlc la
sallne on fixed-ratio resp
to respond (mean time In m . es s s

%saline or Z-nlcotlne Infus!on . Eau&’ar represents a mean of

12 animals * S.E.
\

The llne across the graph’? ~resents the mean

latency for behavioral recovery AS.fislng
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