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INHIBITION OF REM SLEEP BY FLUOXETINE,
A SPECIFIC INHIBITOR OF SEROTONIN
UPTAKE®

I. H Staten. G. T. Jowes and R. A, Mooae
The Lilly Research Laboratones. Eli Lilly and Company. Indianapols. Indmna 46206 USA

[Accepred 3 Ocroher 1977)

Summary—Fluosetine, a specific inhibitor of scrotonin uptake, suppressed REM gleep in cats The
omel of action was prompt and with doses of LImpXg ipo) the effec Listed a full 24 hr. Alter
2 wr 1 weeks of daily dosing 1he amount of REM sleep began to increase again. A small dose of
fluoxenne added 1o 2 small dose of L-S-hydroxy-tryprophan caused 2 upnificant decrease in REM
slecp whereas either tresiment alone did not. Administered 10 crrreos oole cats Acouetine did no
antagonue EEG desynchronization induced by the muscarinic stimulant arccoline. indicating the lack
of a direct anucholinergic eficct. These axpeniments indicate that REM tlesp s tuppressed when S-HT
sccumulates ai synapses as 3 consequence of fuorctine administration. These data and 3 similar fup-
preision of REM sleep that occurs when norepincphrine accumulates suggest that both NE and -HT
<an inhibit the cholinergic system that seems crucial for REM sieep. Non-REM sleep was usually
increased in cate In rats REM slecp was suppeessed by fuoxcune but SWS did not increase

Impairment of serolonergic mechamisms profoundly
wlters sleep paitterns. Insomnia follows treatment with
serotonin-depleting agenls or destruction of sero-
tonin-caontaiming neurones in the median raphe (Jou-
vet, 1972). Depletion of monoamines by reserpine
resuls in loss of slow wave sleep and bursis of ponto-
geniculo-orbutal (PGO) spikes (Brooks and Gershon,
1977). The decrease in brain levels of serotonin (5-HT)
that follows administration of p<chlerophenylalanine
camncides with a decrease in slow-wave sleep (SWSL
Admunistration of the serplonin precursor, S-hydroxy-
tryplophun {5-HTPL reinstates siccp that lasts only
for the few hours during which 5-HT levels are res-
tored. Early mn the recovery from insomnia induoced
by pchlorophenylalamine, cals display showers of
PGO spikes (Jaliré, Ruch-Monachon and Haelely.
1974} These spikes also appearcd mn cats treeted with
2 moncamine-depleting benzoguinolizne, RO-1 284
Administening SHTP to these cals decreases the
number of spikes. indicating suppression by 2 scro-
lunergic mechanism
The consequences of decreased levels of 5-HT are
clear and reproducible, bul atiempts 1o examine the
effect of increased availability of 5-HT have besn frus-
trated by lack of specific agents. The effects of trypto-
phan are modest (Hartmann, 1977). Though 5HTP
at high doses may increase sleep. the efiects cannot
be ascribed 1o increased acivity ol serotonin neurons
since decarboxylation of 5HTP can occur in other
neurons us well Monoamine . oxidzse mhibitors
which decreass SWS and paradoxical slesp (REM)

= A preiimingry report of these data was presenied at
the Spring mesting of the FASEB (Fedn Proc. Fealn As
Sovs exp. Biol 33: 503, 1974)

Key words: REM sleep, serotonin, Buoxstine. cholfiner-
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clevate levels of catecholamines as well as 5HT. Tri-
cyclic antidepressants reduce REM sicep and usually
increase SWS (Ritvo, Omitz, LaFranchi and Walter,
1967) but these drugs generally inhibit re-uptake of
both catecholamines and 5-HT. Although chlorimi-
pramine itsell selectively inhibits 5-HT uptake, its
methylated metabolite inhibits norepinephrine (NE)
uptake, Changes m skecp patiern alier administration
of this drug then become a consequence of an unde-
termined and mixed infiuence on both 5-HT and NE
Fluoxetine, (di-N-methyl-J-phenyl-3-[z==-trifluaro-
ptolylloxy] propylamine hydrachioride) and des-
methyl Auoxetine are specific mbubutors of serotonin
upiake that do not affect catecholamine uptake in civo
{Wong. Horng. Bymaster. Hauser and Malloy, 1974).
In the present study fluosetine was used to enhance
scrolonergic nerve funclion and was found to sup-
press REM and usvally increass light or slow wave
sleep.
METHODS

Sleep palterns were determined in mzle cats and
rats caTying implamed elecirodes. The animalks were
in sound-atienuated enclosures. One-minute segments
of EEG were graded by the wsual criteriz (Slater,
Jones and Moore, 1976) as awake. drowsy, light. light-
to-deep show-wave [SWS3L deep slow-wave (SWS4)
and REM sleep in cais. Skeep patterns for each cat
usuaily were reproduable from day to day over a
period of a few weeks. The cats differed in age, time
in the laboratory. temperament and. not surprisingly.
in disiribution of slesp stages. In rats, light slecp and
both stages of slow-wave skeep wore combined as
SWS. Drugs were admimstered orally.

Cerveau isolé cats were prepared under ether anaes-
thesia After making a coronal slot posterior to the

sLATEE L
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bony tentorium and opening the dura the brain stem
was divided at the level of the junction of the infer-
tor and superior colliculi with a modified nickel spa-
wila inseried ar a 46° or 50* angle Stainless-steel
2 = 36 serews that reached. but did not pencirate,
the dura served as surface leads. Bipolar insulated
stamless-siee] wire clecirodes were placed in the
Lateral geniculate nucleus of the thatamus under sier-
eotdxic cuntrol. The ether anacsthesia was stopped
at keast | hr before the experiment ‘was begun. A daose
of 0.1 mp kg of atropine methiodide was inpected to
block peripheral cholinergic recepiors

When the pattern of slow-wave activity with inter-
mitlent “sleep spindles™ was well established. S pgikg
ol arecoline HCL (i.v.] was injected. At 10-muin inter-
vals the dose was increased or decreased to determine
how much arecoline was needed for induction of a
desynchronized EEG. This threshold dose was deter-
mined ggain afier itravenous inpection of Auvoxctine

RESLLTS

Cuts—slecp petrern: Sday irigl

Three cais received fAuoxetine on § consecutive
duys that were preceded or separated by days on
which water waus administered (Fig 1L Since fluoxe-
tine has a long duration of action (Park and Hicks,
19741 EEG's were recorded for 225 hr. Each day the
cats received drug of placcbo a1 8:45am. Recording
began at 9:00am. and contmnued waul 7:30am. the
next day, when the cats were exercrsed and observed
oulside the recording enclosure,

During the first 5-day course the three doses |, 25
and Smpkg all caused significent suppression of
REM s<leep: the two higher doses causing aimost
complete suppression (Fig 1L Whilke receiving
2 5mg kg of Auoxetine for 5 days, c=t 2 had 8 min
of REM sleep on one day, 4 min on two days and
none on the Iwo remaining days During the period
when cat 75 received S mgkg the peroonlage of time
in REM sleep fell from 1188 «~ 088 10 0.8 + 032
Burh light sleep and SWS3 increased m this car. while
the awake periods remained vinually enchaneed. This
vat had less than 17, of SWS4 during both control
and drug treatment. Maost of the lost REM sleep time
for the cats receiving | or 25mekg {#£82 2nd 84)
dappeared as light sleep. While recsiving only water,
these two cais had 517 and 9.73%, lovek of SWS
during the first 24 hr of cach day and 2 towl of L13
and 4.22 for the 225hr. During the first 3 days of
fiuoxetine treatment, SW5S4 varied bot was nol
detected in either cat at any time during the fourth
and ffth Jday of drug treetment. Later i the weeke
SWS3 alio decreased. The low level of REM slesp
continued  alter cessation of drug adminstration
teturming (o pear contral level in 9 days. Since the
sccond 3 Jdays ol fuoxetine treatment was then begun,
i was nol known whether rebound would have
vaarred. In these and in subsequent experiments
Luericy 1o SWS3 and REM slesp vaned enormously

EFFECT OF FLUOXETINE OM REM SLEEP
CONSECUTIVE DAYS IN CATS

™
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MINUTES/2Y S HOURS
3 I A A

Fig. I. Eficct of fooxetme on REM and light slecp in cats;
EEGs were recorded for 22.5 hr each day, After a control
peniod the cats recsived fluoxctine each morning for 5 days
{cross-hatched smtervall The clear areas indicate the days
on which water was administered Esch bar equals obe
day. After the first drug period. there were 2 days of rest
during which no recording was done. Slow-wave sieep and
awake did not change The dark line indicares minutes
of Tight sleep and the thinner line. REM sleep. As indicated,
cais 75 and ¥2 had days during the firw drug period with
oo REM slesp at all

betwesn the cats durmng the control period. For any
single cal. lmiency to SW3J was usually about the
same during control and drug periods, but the REM
latency increased.

The second course of Auoxetine depressed REM
sleep less than the first (Fig 1)L Cat 84 had more
REM slecp while receiving 2.5 mg/kg than it bad the
previous wesk on | mgkg In contrast, cat 82 during
the first drug 1rial had almost no REM skesp on
25mgkg of Auvozetme. The level of light slesp
remained high but did not seem 1o change with
changes in drug administration.

On the firs: day of the third week of drug treatment
cat 75 lost i plug. Skep patterns did nol change

during this
which were
Long-ter:
farmed du
istered on
2 days eact
ine the eff
tine since
Ivasened
example,
day of the
cals o re
abiervalio
made.
Alrer 1l
for a few
dilated, bi
mydriasi
day ol di
doses, wh
growl and
with care
the drug
clearly &
became |
week of
drug fre
friendly
higher o
the beho
severe @
|'|.|g]'H:S1. (]
each da:
creased
were stil
3 conirc
2.5mg/
recordet
2 a s
ance) d-
(SWS4)
and wet
not sigl
in SW:
sleep Ui
In =
tinued
during
ing the
tlhustr:
mean
a Eiwt:
of slee
in RE
geen. !
sisted
which
raised
migh
on !

ar 17




Fluctetime intaburion of REM slecp

J'r during this week in the other two cats (B2 and E4)
. which were recciving 0.5 mg/kg of fluoxetine

Long-term: trial. Additional experiments were per-
formed during which doses of Auoxciine were admin-
istered on a daily basis but EEG's recorded on only
? duys each week. This procedure was usec 10 exam-
ine the eifects of long-term administrarion of fuoze-
tine since several wecks of daily recording often
loosened the plug on u cat’s head Car 75 for
cxumple, was lost to further recording on the Mxh
day of the preceding study. In addition, allowing the
cats 1o remain i their home cages enabled betier
observaiton of thewr mppearance and behaviour 1o be
maude.

Afier the cais had besn receiving drug troatment
for a few Jdays. it was noticed that their pupils were
dilated. but siill responsive 1o light. The degree of
mydriasis sccmed 1o be dose-related. By the founh
day of drug treaiment the cats recciving the larger
doses, which had been [riendly for years. began 1o
rowl and hiss. They became distinctly unfriendly. but
with careful handling ji was possible 10 administer
the drug in the usual way, The cats scemed 1o sec
clearly and did not scem 1o be hallucinanng They
became less irritable toward the end of the second
week of drug sdministration. After cessation of the
drug tresimeni, the cals returned 1o thear wsusl
friendly behaviour in 8 week or two: these on the
higher doses recovering more slowly. The severny of
the behavioural change wus dosc-related beng more
severe and hsiing longer in the cats recciving the
highest dose. The cats treated with 05 mg/kg orally
cach day showcd only modest irritability, which de-
creased and vinually disappearcd even whike they
were still receiving the drug. During the first tnal after
1 control sessions cats received fluoxetine (0.3, 1 or
2 3mg/kg) on 8 consecuuve days. Sleep patierns were
recorded on day |, 6. 8 and 10. As shown mn Figure
3. a stanstically significant (2-way analyss of varr
ance] decrease occurred in REM slesp. Desp slecp
(SWS4) also decreused but because of the vanabaiity

{_and very low levels in some cats, this changs was

not significant at all duse levels nor was the change
in SWS3, Light slecp time did increase. but the 100l
sleep time stayed about the same.

In another experiment, drug administration con-
tinued for 19 or 31 days with 6 or 10 recording days
during drug treatment and 4 or § recording days dur-
ing the recovery phase. The changes in the EEG are
illustrated graphically in Figure 3. Each pomt i the
mean of the percentage of time that two cats recsving
a given wose of fluoxeting spent in the various phaces
of slcep on one day of recording. Again, the decrease
in REM sleep and the increese in fight sleep can be
seen In the cars treated with 2.5 mgrkg this effect per-
sisted without much change for 6 recording scssions,
which coverad 19 days of treatment. The question was
raised 25 to how 3 serolonin reccplon aNtEgOTES
might affect the alicred pattern of slecp. Two cals
on the high dose (2.5mgkg) received Imgkg of

wir 10 4

JE35

21

o

Fig. 1 Efflect of fuoxctine on slecp pattern. Cals received
fluoxetine on & consecutive days Sleep paltcrns were
recorded three times before dreg adminisiration and on
day 1, 6 and 8 of drug treziment. Each bar graph rep-
resents the mean of results for 1 cats The number ul the
top indicates dosc in mp/kg (pel Column C i3 the mean
for } control dayr Columns labelled 1. & or B are fram
recordings of the corresponding day of drug treatment. The
wages from the top down are REML slecp. SW34, SW5I,
light, drowsy and awake The kength of cach segment indi-
cates the portion of time spent in that siage of sleep. Touwal
teep time. indicated by the solid scgments and the sg-
ments above it, did not change im any consifienti way:
REM sleep (the top clear area) and SWSA, (the next hightly
stippled area) decreased. The P-values beside the bar graph
indicate that the chanpes in REM sicep were significant
P < 001 by analyms of varancs) b that changes n
SWS4 occuiring after | myfig were not

methyscrgide on the [5th day. Both bocame agilated;
they skept much less than before and REM slesp was
completely absent. The day after this tnal cach ol
the cats appcared ill and all drugs were stopped.
Thess (wo cais recovered slowly; return to the pre-
drug pattern of slecp and behaviour took about two
wesks It was quite clear that methyserzide, an agsnt
known to block the effects of 3-HT on peripheral tis-
sue receptors, did not restors 2 slesp patlern resem-
bling the control

The cats recciving (L5 or [.0mg/fkz of Auoxetine
continued for 3 total of 31 days Seppression of REM
sleep had decreased by the fourth week of recording,
and light skecp remained high. When the drug trear-
menl was stopped in these cats, recovery occurred
over a shorter period of time than with the larger
dose. The amount of REM sleep did not increase over
baseline. This absence of 2 REM-rebound may be 2
consequence of the long hallils of fluoxetine and ns
biologically active metabolite, damethylfluoxetine
(Parli e al, 1974).
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5 median durztion of 57 min occurred after control
Sa i . medication. and 15 periods with median duration of
L - — 6 min, after Buczetine, Counting the number of PGO
1~ spikes, occurring during REM slecp periods that
- cxceeded 3 min, did not revezl any obvious difference
- in density. Fluoxctine decreased the number of REM
1 periods but did not affect the duration or the PGO
5 density during REM sleep. The PGO spikes occurring
1:: " m 3 cats during 3 min were counted, beginning |

min after the onset of REM slecp periods of sufficient

TREATMENT LS mg /iy
114 113 mn

Liay
-
n-
File
| B
-

i—

114 -1 mn
T

Fig ). Each vernical s2i of points indicates the mesn per-
centage of sleep stage on one day; EEG's were recorded
rewce each week but drup was admmistered cvery day;
M| mdicates the sdmimistraion of | mgkg (po) of
methysergide which blocked 5W5 and REM slecp.

In 2 5-hr expeniment, ¥ catls recoived water ooe day
and | mgfg of Auoxetine on the next day. The per-
contage ol SWS increased from 320 4+ 125 (SE) 10
5932 + 467, a difference sipnificamt at P < 00L
Amaong the 9 cats, 69 peniods of REM sleep with a

length. Alter control treatment, 1259 + 6.37 (SE}
spikes occurred in 20 periods of REM sleep and, after
| mgfkg of Auoactine, 131,44 + 4.55, during 9 periods.

Co-adminitiration of fluoxetine and S-HTP. One
group of & cats previously used in these and other
sleep experiments reczived a placebo oral dose of
water at E:30am. on Tuesday and Wednesday on
each of 3 weeks that were separated by | week with-
“out treatment. On Thursdays and Fridays, 2 cats
received fluoxetine, 2 received S-HTP and 2 received
both mediations according to a cross-over design.
Recording sessions kasted 5 hr, On the first drug day,
10mg/kg of S-HTP was administered cither alone or
in combination with fSuoxetine 1o 4 cuts. All these
cats vomited and the sleep data from that day were
not inciuded It was then found thmt doses of
25 mg/kg or 5.0 mg/kg of SHTP caused vomiting but
| mg/kg did not. For the remaining 5 treatment days,
the dose of S-HTP was 0.5 mg/kg orally. The dose
ol fluoxetine was 0S5 mg/kg onally,

An analysis of vanance revealed significant differ-
ences only in the amount of REM sleep (Table I}
The decreased REM sleep n cats treated with fluoxe-
tine alone was not significant at the 95% level (Dun-
can Multiple Range Testi However, the cats that
received both fuoxetine and 5-HTP had significantly

- less REM slecp than controls or cats treated with

+HTP alone. This joint action sugpgesis that the
change m REM slesp was indeed 2 consequence of
increased 5-HT al serolonergic synapses.

Cerceou  isole. Elecroencephalograms  recorded
[rom surface leads in normal cats vary in pattern.
For several bours after transection of the brain stem
at the ponto-mesencephalic junction. a single charac-
teristic record predominates. The basic form consists

Table | Effect of S-hydroxytryptophan and Sutzetine on the sizep of cats

" AWE SWs REM
Control 18 2042 + 678 3650 4+ 648 47 + 551
5-HTP ] /I + 428 3E25+ 510 1520 4 521"
Fluoxetine & I54] 4+ |498 4570 L |535 £74 + 508"
5-HTP 4 Fluoxetine & M09+ 010 44345 |49 570 + 1.19*

*All 6 cats received waler by gavage on I consecutive dave The mext 2 days
they reczived 5-HTP 0.5 mg/kg. Bucactine L5 mp/kg of botk 5HTP and fAuozetine
in random order. & week without trestment separated each wial

*In preparing the results for analysit @ mean was computed for control days and
treatment days for each cal cach weck., Thos. the data m the table are the means
of the 2-day means which were computed The ketter superscripts (k) indicate the
results of 3 Duncan Multiple Range Test at 005 level of probability, Values with
the tame letler are not dilfferent from each

al 44 H;
af 10-12
brate ey
other wa
thie firse
tivity int
withour
carinic «
or arcco
high fru
sauon t
cat varn
small w
crease o
(Rathbu
a sensil
the mu
Thre

at the
defined
in the s

al 10
EEG 1
were |

(i)
Rar-5
Fou
ing a-
Lwd
neat t
ting; |
obser
of BRI
fluon
trean

Tal

[» ]
{my

2d
sta
dal
ist
da:

Fr
cal




Fluoretine inhibition of REM siecp IE7

of 4-6 Hz waves interrupted periodically by spindles
of 10-12 Hz scuvity of higher voltage When decere-
brate cais are kept alive for several days or weeks
other wave forms will emerge (Jouver 19721 Durning
the first few hours. hawever. the pattern of show ac-
tivity interrupted by sleep spindles usually continues
without change. Afller intravenous injection of mus-
curinic cholinergic sumulints such as phyostigmine
or arecoline. the EEG changes 1o one of low voliags
high frequency. The threshald dose for desynchroni-
zation by arccoline of the EEG in the cerrecu tsold
cut varics between 25-50 pg kg Doses of atropine a5
simall s 0.1 mg'kg (kv.), will cause a substantial in-
crease 1n this dose und may block the effect entwrely
{Raibbun and Slater, 19631 The response . therelore.
a sensitive test for central anticholinergic acuvity of
the muscannic type.

Three of 4 cats, in which the brain was divided
ut the ponio-mesencephalic junction, thowed well-
dehined slow wave activity with mtermittent spindling
in the surface EEG. In these J cats. doses of arscoline
of 10 or 20 pg/g (1v.) converted the synchronized
EEG 1o a desynchronized pattern. When these cals
were treated with | and then Impkg of Auoxetine,
(iv.). the threshold dose ol arecoline did not change

Rut-5leep Putiern

Four rats recenved verious doses of fluozetine dur-
ing 4 series of range finding experiments. On the first
two conssculive days they received water and on the
next two, erther water, or 2.5, 5 or 10 mg/kg of fiuoxe-
tine: EEG's were recorded for 7.5hr. The conusent
observation from these trials was a decreased amount
of REM slecp in rats treated with 5 or 10mg'kg of
Auoretine (Table 2. Although one of the 2 rats
treated with 10 mg kg was awake for most of the first

Table ¥ Effect of Auoactine on skep panern of rats

Digse Percentuge of sleep sime (75he)
(mz kg u AWK SW35 REM
] 4 458 456 £51
(4] 47.7 449 167
il 2 416 511 =4
235 = 3 <0
o F i 464 4135 IL1
25 451 43 106
] 4 4272 459 105
5 470 450 s0°
0 2x3t 99 L Ly
5 453 457 &5
1] 2 56 214 ED
Hil 678 I8 LS

* Over a period of 1 montha 4 rata recorved various
‘doses of fluozeline on 2 consccutive days that followed
3 days on which they had reccived water by gavage For
statistical analysis, it was judged necessary 1o divide the
data into compatible ss1s. The first number of csch pam
it the mean of the observations on Tuesday and Wednes-
day and the second number, the mean for Thursday and
Friday L¥ifferences marked with an sstersk werz signifi-
cant by an analysis of variance

+ The same 2 rats run for 2 weeks

drug day and had a 38% reduciion of SWS on the
sccond day, the other rat had increased SWS (17 and
i6%) on the same two days Rats with 23 mg/kg did
not show a change in skeep pauern. Fluoxetine treat-
ment did not increase SWS i thee rats.

DISCUSSION

Fluoxctine selectively blocks uptake of serotonin
by isolated synaplosomes (Wong er al. 1974). In the
bram, re-uptake is 3 major factor in terminating the
action of scrolonmin. Inierference with this process
should increase the amouni of serotonin at synaplic
clefts. The reduction of serotomin turnover mn fluoze-
tine-treated rats provides biochemical evidence that
this has occurred. The decreased firing rate af raphe
neurones  confirms  this  neurophysiologically
{Clemens. Sawyer and Cerimele, 1977). Patentiation
of ACTH sccretion induced by 5-HTP adds a neuro-
endocrine parameter to indicate agam that fuoxetine,
by inhibiing ncuronal re-uptake of 5-HT. enhances
serotonergic mechanisms (Fuller. Snoddy and Molloy.
1976).

Fluoxctine is compleicly specific for blocking S-HT
uptake in vice without affecting norepinephrine
uplake a1 well-tolerated dowes For example. Auoxe-
tine in rats (Fuller. Perry and Molloy, 1974) and mice
(Fuller, Perry, Snoddy and Moelloy. 1974) prevenis the
depletion of SHT by p<chlorcamphetamine but duoes
not affect norepincphrine depletion by 6-hydroxydo-
pamunc. This speaficily 15 also confirmed by a simple
unpublished blood pressure experiment in which
fluoxetne had little effecy on the pressor response to
tyramine or norepinephrine whereas nisoxctine, like
the tricyclic antidepressants. blocked the effect ol tyr-
amine and increzsed the pressor effect of norepine-
phrine. The administration of Auoxetine can be used
2s 2 ool for studying the consequences of increased
5-HT ar synapiic clefis

Tricyclic antidepressants which suppress REM
sleep 2nd increase SWS, are relatively non-specific in-
hibitors of monoamine uptake usually inhibiting NE
upiake more than 5-HT. Nisazstine i€ a NE uptake
inhibitor chemically related to fluoxctine bur without
activity on 5HT uplake 2t concentrations achicved
alier réasonable dosss Experiments with fluoxetine
and nisoxetine. should help in the undersianding of
how NE and 5-HT affect skeep. Nisoxetine, like the
tricyclic antcdepressant, and fluoxctme clearly inhi-
bited REM skeep (Slater er ol, 1976}

Cats showed an unequivocal loss of REM slecp
gfter receiving fluoxetme. The efiect of a marginally
effective dose of Ruoxctine [05mgkg orally] was
made statistically significant by the co-adminisiration
of a small non-emetic dose of -HTP (0.5 mg/kg). This
demonsirales 2 scrotoncrgic suppression of REM
sicep and of the PGO spikes characteristic of this
stage of siecp. Jalfre er al (1974} suppressed PGO

spikes with doses of SHTP in cals pretreated with

pCPA. During the 24 hr following large. cmetic doses
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of 5-HTP or wrypiophan. Ursin {1976) did not find
a decrease in the lime cats spent in stage REM slesp
tut she did report an increase in lasency to REM
sleep afier both amine sads. These studies are diffi-
culi to mierpret because of the vomiting. but they
do seem lo confirm the suppression of REM sleep
und PGO spikes by $-HT.

In the present study when cats were treated for
several wecks with Auoxetine, REM skzp bezan 1o
return and PGO spikes were seen during both wake-
lulness and during other stapes of sleep. This emer-
penee of REM sleep and PGO spikes in the presence
of fluoacune suppests that 5-HT modulates rather
than controls the clectroencephalographic signs. Che-
linergic mechanisms are probably the final commen
pathway through which REM-.relsted phenomenon
are expressed (Situram. Mendelson, Wyatt and Gillin.
1977} Hobson and McCarley (1976) have suggesied
that this chalinergic process can be inhibited by cither
serotonergic or noradrenergic neurones. Since tricylic
antidepressants (which interfere with moncamine
uplakel misoxetine (a relatively specific inhibitor of
norepinephrine uptake chemically similar 1o fAuone-
tine) und fuoxetine itsell (a specific inhibitor of <HT
uptake) all decrease the amount of REM sleep, dual
monaamine mechanisms for suppeession of REM
slecp scems an auractive hypothens

In some of the present experiments, fluoszetine in-
creased the amount of SWS on the first day but not
on laver days. Light sleep. which in this laboratory
refers to an EEG pattern of mixed slow activity
i+ -6 Hz\ uccasional spindles (8-12 Hz) and some (less
than ane-third) fast activity. was usually increased in
cats This stage marks the border between wakeful-
ness and asleep. between consoous and unconscious.
ln this sense, the present data fit with Jouvet's [1972)
suggestion thail increases in 5-HT are concerned with
the initiauon of sleep and the present experiments
fit the monoamine theory of skep. but the suppres-
sion ol REM sleep has been more siriking than any
increase 1n SWS,

During the course of these expermments two unex-
pected  findings  were ¢ncounicred. The present
authors are at a loss 10 explain why cats recoiving
Nuoxetine for several days began 1o hiss and growl
or why this behaviour decreased with continued wrear-
menL The subjects who recoived Ruozetine m 2 Phase
I cinical trial (Lemberper. unpublished data) have not
described any change in mood nor hawe observers
noled 2ny change in affect

The mydnasis that ocourred in cats treated with
fluoxetine was also purzling There seems 1o be no
ncurcanatomical basis for mydrizss ac a consequence
uf acivation of serotonergic pathways Pupillary dila-
tion ofien is & sign of anticholinergic activity. This
scemal) an unlikely explanation sincs the EEG pat-
tern of high-voliage slow-wave actvity that occurs
in cats treated with atropine or scopolamine was nol
swen. Fluoxetine did not affect the threshold dose of
arcculine that induced EEG desynchronization in the

cerveow solé cat Since small doses of atropine sul-
phate (0.1 mg%g) either elevate the threshold dose or
completely block arecoline-induced desynchroniza-
tion. it was concluded that fluoxetine docs not act
as a central anticholinergic blocking drug. Unpub-
lished data of Dr James Aiken on several isolated
smooth muscle sysiems indicate that Auoxetine is not
& cholinergic biocking agent peripherally. If fluoxetine
suppresses REM sleep and PGO spikes through sero-
tonergic inhibition of a cholinergic pathway, the myd-
nasis may alio be a consequence of an analogous
mechansm
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Minutes No. 79-1
Meeting of Januvary 10, 1979
Clinical Research Plans Committee

Fluoxetine

Dr. I. H. Slater summarized the current climical experience with
before outlining the Plan A proposal.

Phase I clinical studies have established that fluoxecine is\t
single doses up to 90 mg (the highesst g
which possesses a pharmacologic pro
a very long half-life and accoungs
fluoxetine.

ay at“\jAur centers.
days followed by
have been treated
provement. One
nued on fluoxetine for
pical. A few other

: _ Yo consistent side effects
ether than nausea) ] P bevelop, have been seen at
these dospé i, a convulsion, a palpable
thyroid, thich later subsided) were also
e data on S-hydroxyindolaceric
ayhilable, and these data suggest that
erotonin upteke in brain. Higher doses

Phase II clinical trials {4
So far, patients have b
20 mg daily for 3 weeks
according to this reg
patient experience
an addicional

gleformans has started. Two patients were
70 mg daily. At the top dese in both patients,
bserved., One patient treated at 60 mg of

study has not yet started. A protocol has been received
ents with narcolepsy/cataplexy. Another Investigator has
fluoxetine in patients with chronic pain, and this study will
e if a satisfactory protocol can be worked out.

r. J. H. Marsden felt that safety information was insufficient at this time
justify undertaking a study in obese patients (which may be mentally dis-
urbed) at this time. CRPC agreed to postpone the proposed obesity study until

more patient experience had been gained.

With this one exception, CRPC approved Plan A as proposed (estimated cost %1 million)

Dr. L. Lemberger provided a partial proposal for Plan C. This was not cir-
culated with the agenda. CRPC accepted this partial proposal with the stipu-
lation that this will be expanded as moTe information from Plan A develops.

CRPC also directed that the proposed package insert section be deleted from
Plan A.

0601 Zoohzd
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June 14, 1979

Louis F. Fabre, Jr., M.D., Ph.D.
Medical Director
Research Testing Inc.

5503 Crawford Street
Houston, Texas 77004 @é é

Dear Lou: G:gs ,$§>°

When ve talked in Florida a couple of weeks @ you i@gud that the
populacion of depressed patients availsble The Houston Clinic was

. comnitted to other studies. - We discusse e posgibility of using people

in Austin,’ and T asked that the normal oratory ues for that elinic

be sent to me 50 that I could smend t ntucu@ﬂ[ have not recelved

this. -~ . . @3

This study was to have been 2 pu@tu a %:Icnt double blind trial
ccmparing fluoxetine with eithe acebo e other agent. I know
that you are involved in uver&xlinic irh Is, and have been vondering

if ve are being realistic in proj We originally talked of
campleting the 5 patient p int r the NCDEU meeting and starting
the double blind shortly eafter. t really seems to =e that you are

not going to be in a pe o gel: on with the double blind phase of
fluoxetine in the nea ure s I:-al:-ljl_.lr are not fustified in taking
time to complete the%tient t scudy,

I am inclined to a 1: w!ut inevitable and suggest that you abandon
the fluoxetine t t.further effort. You did complete one
fifth of the 2 nt.

Vould you b ling 1: turn the medication, the forms snd four fifchs
of the gra oney. ake this suggestion 'r-."l.thout bitterness or hard
feelings, aim complete 3 or & double blind studies thar will
indics r.l:hr.r etine 15 an active antidepressant. I should be
collee dnr.: td the 1 2nd need the help of investigators ready
to go now. u are wi g to drop out, I hope I can find other
investigatﬂn@ are 7o busy zs you are now.

g 9

I. H, Slater, M.D.
Research Advisor

IHS:dk

bee: Dr. H. A. Barnetc
Dr. C. H. Christensen

gont L15 Zd
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July 23, 1979 &é

Food and Drog Adainistration

Bureau of Drogs, HFD 120 .
Attention: Documsnt Coatrol Room 1@ é
- <. .- . 5600 Fishers Lane

By £ A Rockvilla, Maryland 20357 @ Q°

Eﬁﬂﬁm [

Re: IND 12274 - Coapoursd
chlcoride

= 5 e : rp

outlined a study by in patients with S
prisary oajor :h 8fs. The dosage ragimen
was revised in a our lettar of Decsabar 11,

1978. It is aga ¢ 28 indicated below.

During the £ af %n study, each patient will be
L@ﬂ @"uﬂ.mi&g. If at the end of

tha wesk the showa a decrsass 02 200 oy

falls below 40, pla will be continved for ancther

soore at thae end of the secood

J% decrmase or fells belcw 29, the

tinve in the stucy. This sevigion

e in Section 2.f.2. reqarding meverity

ca “at lsast 137 to ®"at least 20.7

of uﬂg}

hi@u- of uﬂncu:ﬂm will be cce 20-mg capsule

inge _ of the first day. On days 2 and 23,

a psule be givea both in the somiog and at
soca. Cay i two 20=eg capsules will be given in the
aozning and i0=ng capsule at noon. At the investi-
cator's disSiwtion, this dose may be contizued for five
wasks. It oay be raduced if clinicelly iadicated, and,
in instancas whers thm dose is reduced becmuse of a5itae
tion, dilarepan my b= administered ag nesded,

b S

The protocol wes amended March 16, 1979, to include
patisnts with severe or disabling compulsive or cbsessive

Rl m e e e T e O o T —————



¥ood and Drug Adzinigtration
Page 2
July 23, 1979

Tyaptona. If such retienmts are "‘@ fature,
the dosage regimen outlined above Puped.

tad in the

Very truly m' ":\g’ """'@a |
. S o
ELY LILLY AwD mm@v @

@u
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August 3, 1979

Lawrence Gosenfeld, D.O.

Brentwood YA Hospital

Wilshire and Sawtelle Blve. :
Los Angeles, CA 90073

Dear Dr. Gosenfeld:

The enclosed protocol describes a double blind parallel study -
fluexetine against imipramine. By using bottles labeled Morning Doses
and Bedtime Dose we avoid giving patfents a bunch of envelopes. [ am
submitting this draft to our Profocel Review Committee with 2 reasonable
hope that they will not ask for major changes. [ am discussing with our
management methods by which we could extend the study to cover a period
of 3-6 months, Please let me have your comments and Suggestions.

If you think it appropriate, you may want to forward the protocol for
appr?va1 by your Institutionz] Review Cosmittes.

SincErely,

I.-H, Slater, M.D.
Research Advisor

IHS:dk

Attachmant

’ Sca7er /12
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IKD 12274
IHD PROTOCOL WUMSER 14
A CONTROLLED SIUDY OF THE TREATMENT - !
OF MAJOR DEPRESSIVE DISORDERS WITH FLUOXETINE KC1 (110140)

Objectives: To evaluate the anti-depressiwe efficacy and safety of
fluoxetine in cutpatients with major cepressive disorders.

1. Investigator:

Lawrence Gosenfeld, D.0.

grentwood Yeterans Administration Hospital
Wilshire and Sawtelle Bivd,

Los Angeles; CA 90073

2. Stucy Design: -

2. This is a randemized doublie blind parzlilel study: The study
group will consist of 40 patients with 2 major cepressive
~ — —— — — —disorder_peing freated as inpatients 2t Brenfwood Veterans _
- Adainistration Hospital Medical Center,

- - - - ——— S o d— -

3. Control Agents
Imipramine KC1

4. Drug Names and Codes

CT - 4468 Fluoxetire Capsules, 20 mg
5¥ - 4489 Placebo Capsules
LT - Imipramine capsules, 25 &g

Imipramins capsules, 50 =g
» 5, Selection of Treatment Groups:
g8. Criteria for Inclusion

: 1. Qutpatients
C 2. Either Sex - Ses 5.b.1,
3. 21 - 65 years of 2ge
4. Participation will be voluntary. Tnes nature cf the study
will pe fully explained to tne patient and 211 questians
regarding the study answerad Tuily. Upon approval, the
informed consent form will be signed and retained by the
investigator. A blank copy of tne consent form to be uses
will pe provided to the sponsor. Patients should be warped
tnat excessive depression may occur from concurrent use cf
alcohel, barbiturates or other depressant drugs. about
possible ssdation and cautionad about driving 2n automobile.

08/03/79
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5. Hamilton Psycniatric Rating Scaie for Depression {HAMD)
score of at least 20.

6. Raskin Depression Scale score to exceed Covi Anxiety Scaie
score,

7. Each subject will have an educatignal level and degree of
understanding so that he can communicate witn dactor and
nurse intelligently, read, uncerstand and complete the
symptom cneck 1ists (Zung SOS an¢ Patient's Gigoal
Impressions),

8. Expected tc attend OPD reliably a2t weekly intervals.

b. Criteria for Exclusion (include 211 accepted contrzindications
to the use of imipramine Since half of the patients will receiys

that grug)
1. Women of childbearirg potential
2. Serious suicidal risk
3. Glaycoma
- &4, History of urinary retent.ion
— — — 5, — Cardiovascular disease especizlly patients with-conducticn- - -

defects and hypertensive patients being treated with_
guanethidine, clonidine or methylaopa

6. Significant other medical illnesses including hepatic,
renal, respiratory, or hematological disease

7. Organic brain disease or histery of seizures

B. Schizophrenia and other psychotic states jikely to be
aggravated by imipramine

9. Hyperthyroidism

10. History of severe allergies or multiple acverse drug

» reactions
! 11. History of ¢rug abuse including alconol

12. Inability to understand and complete self-rating scales

13. Concurrent acministration of other psychoactive drugs
including lithium

14. Use of monoamine oxidase innibitors immediately before study

15. Improvement during washout period, e.g., Hamilton
Depression score of more than 20% or below Z0

15. Family Histery of "Failure to Tarive® or phospholipidoses

€. Study Procedures

a, Diagnostic Criteriz

1. Research Diagnestic Criteria will be used {Appendix A),
411 patients will satisfy criteriz
for major depressive disorder and will b2 further
classified ir possible, as: i
a. Primary Major Depressive Disgoreer
b. Recurrent Unipolar Major Depressive Disorder
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c. Psychotic Major Depressive Disorder .

d. Incapacifating Major Depressive Disorder
e. Endogenous Mzjor Depressive Disorder

f. Agitated Kajor Depressive Disorder

g. Retarded Mzjor Depressive Disorder

2. Severity

A1l patients will be at least moderately depressed with
Hamilton Depression score ratings of at least 20 at tne
time of starting active medication and will have had no
more than 20X decrease in Hamiiton Depression score during
the placebo week.

b. Clinical Examinations :
1. Pre-therapy

e e e e a.— Psychiatric evaluations*will.pe performed at the time
« of admission fo tne study. This will include
' " T T " completion of the following: 2
1. Modified Adult Personal Data Inventcry
2. Prior medication record
3. Record of pre-treatment symptoms
4. Hamilton Psychiatric Rating Scale for Depression
5. Clinical Global Impression Scaie
6. Zung SDS Scale
7. Raskin - Covi Scale

¢ b. Physical examination and medical history
c. Ophthaimologic Examination ,
2. During therapy

3. At least weskly during the study, the patient will be
_ rated by tne following:
C 1. Hamilton Psychiatric Rating Scale for Depression
2. Raskin - Covi Scale
3. Symptems, Signs and Illiness Form
4. Clinical Gligba) Impression scale
5. Zung 505 Scaie - at appreximately tne same time
of day. -
6. Patient Gicbal Impressions
7. Ofner rating scales may b2 used in- aﬂditinﬁ to
these, but will not be submittad to the sponsor.

b. Pulsz and blood pressure will be obtained in sitting
positions, during each visit,

C. MWeight will pe recorded waekly.

08/03/79




3) Study Pericd 2. .

Z B3

If significant improvement occurs, €.g., Hamilton
Depression Score decrease 202 or faTls below 20, tne
patient will receive placebo capsules during the
seconc week. A bottle labeled 1b (for blank)
containing placebo will be supplied with each set. Ar
the end of a week during wnich 2 patient recaives
medication 1b (placebo) an unnumbered form should be
used and labeled 2o. The bottle labeled 22 (for
active) will be given to patients to be entered into
the fluoxetine-imipramine study., If a patient
improved wnile taking medication from bottle 1b, e.c,,
Hamilton score decreases 20% or falls below 20, thar
patient will not be entered into the flugxetine-
placeds ccmparison study, Extra sets of bottles
labeled 1z and 1p and sets of report forms will be
suppliied so that these patients can be replaced. A
patient nuaber will be assigned only to patients wio
will receive study drug , i.e., the non-responders +3
placebo. . S

2]

b)

d)

08/03/79

Parienrs included in the study will receive 2 botties
of medication, one labeled Morning Doses, the other
Bedtime Dose. The patient will be given written
instruction on now to take medication. Schedule of
number of capsules to be taken by patient:

Time of Day
A Hoon H.S.
Day 1 1 1
Day 2, 3 1 1 1
Day 4-7 2 1 i
Day 8-11 200 Jor2 1
Day i2-14 2 0,0or2 2
Week 3 2 0,1ar2 2-4

L

The capsules for AM and noon dose.will pe in bottle
labeleg Morning Doses. The other bottle wiil be
labeled Becrime Dose.

Fluoxetins--NMorning Doses wiil contain capsules
Tluoxetine 20 mg and Bectime Dose will contain
capsules placsbo. .
Imipramine--Morning Doses will contain capsules
imipramine 25 mg and Bectime Doss will contain
capsules imipramine 50 mg.




=6 -

e) This schiedule of cepsuie taking will result in tie
following doses: =

Fluoxetine Imipramine
Day 1 i/ 75
Day 2, 3 40 100
Day &4-7 60 125
Day 8-11 40-80 100-150
Day 12-14 40-80 180-200
Week 3 40-80 150-300

f) At the investigator's discretion dose can be adjusted
: by manipulating the noon dose first, then the morning
dose or bedfime.dose.

4) 2) If in the investigator's opinion, it is necessary,
chloral hydrate 0.5 g or 1.0 g may be given for
sleep. Adaministration of chloral hycrate will be
recorded in the case report form, §

b} If a patient complains of agitation, the dose of stucy.
drug should be reduced and the patient may receive
diazepam at the investigator's discretion. This
should be entered in the case report forz.

7. Evaluzbility Criteria

Determination of clinical effectiveness will be based on the overall
evaluation of changes in the scores of cbserver and self-rating
scales (ses section 6b for specific scales to be used). Wnen
possible, 211 ratings for 2 patient will be done by the same
individua) who will be experienced in the use of the scales being

used,

If ratings for the same patient are done by different persons,

evidence of inter-rater reliability will be furnished to the sponsor.

8. Monitoring Adverse Drug Reaction

.

08/03/79

A1l data from SMA 12/60 and hematolegical examinztions will be
reported on the form supplied. Values outsides the normal range
for the laboratory will be circlec. When clinicaily significant
changes that the investigator doss nof regard as serious and
requiring immediate notification of the sponsor occur, the fest
or tests will be repeated at the patient's next visit.

Serious reactions 2re to be reported to the sponsor immediately
by telephone with Tollow-up written reporf,

A Symptoms, Signs and Illness Form wil b2 compiated at end of
gach week to elicit behavioral and subjective sice effects,

Range of normal laboratory values are 'o be furnished to the
sponsor.

-
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10.

1.,

12.

13.

s T u

Criteria for Discontinuing Drug
2. Any patient who develops a serious adverse effect.
b. Patients may be removed from the study upon their own request,

c. Upon termination the investigator may, at nis discretion,
cautiously institute other forms of treatment, exciuding for 2t
least 2 weeks MAQI.

d. Drug mey be disanﬁrinued if serious risk of suicice cevelops,
Estimated Duration of Study

& months ‘ .,

Report Forms

Every patient admitted to the study who receives stucy madication
must have @ Lilly case report submitted. A packet of renort forms
for the initial examination, weekly progress examinations and the
final report will be supplied for each patient.

Patients in an outpatient study may want to visit with their
physician, the investigator, at times other than the prearranged
weekly yisit, Extra unnumbered report forms will be supplied. The
portion of the form relevant to.rhe patient's visit should be
completed but the data will not be incluced in the overall
statistical evaluation unless medication is stopped immediately 25 a
ponsequence of this visit, in wnich case the finz) report form snouid
be filed.

Statistical Analysis Plans

The various rating sczies will serve as the data base for evaluztion
of results. Data will be analyzed by appropriate statistical methods
by E11 Lilly and Company.

Reports of Sponsor to Investigater

a. Sponser will notify each investigator whensver z se-ious adverss
reaction report is recsived.

b.  Update of tne clinical brochure will be suppliec perioaically.

€. The investigator wiil be providad any resuits orf statistical
anzlysis of his dsta made by E1i Lilly. In addition, the
investigator will be kept informed of results received from nim
whether they are favorable or unfavorable.

08/03/79
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LILLY RESEARCH LABORATORIES

SIVIS QM OF ELI LILLY AWD COMEamT = T9CiAmAargy. S, sMSTARL 4B2DE - TELLPmANE T tai-ioos

August 15, 1979

e — &
As you know, we have two invest! W @! been treating depressed
cutpatients with fluoxetine u ﬁﬂ mg :%ﬂuring the first week and
usually 40 mg/day for four addifional %‘L A third investigator using
the same schedule of doses é:utinq cently admitted inpatients. All
three of these investiga ve rgpocked lifting of the depression
during the flcst week in of {Y patients. Scme patients have
become agitated while mp@nf excessive sleepiness.

I am anxious to con & to co} t data on the use of fluoxetine as &
treatment for maj pressi isorders. It has been some time since we
teceived a case r tt from r unit. Is there any hope that you can
continue the stﬂ§:s you %{ttd some time ago?

LIS zd

891




LILLY RESEARCH LABORATORIES

SIVISION OF CLl LILLY awWg CQmmawr . M AMAPDLIS, INCIANA 45I0E - TELEPHOME 1217) sas-2211

September 6§, 1579 _ E%Fé
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The;_'t'_.'::xiéé._lnéy
Final 'results,'mcluding pathology, sho
can then file an addendum to the prot
revised protocol that I sent on Augu

eigiiineni with flucxeti é%ﬂEHT? anqicarbidapa has started.

be ay e by year end, and we
- - Have done anything with the
82" e

It has been some tim_ since I ha d any aabcut your flucxetine .
studies. I & not know whether relapsed wvhile on placebs,

whe the: NI irproved, vhedher you added new patients OF.even how
the marrow culture experiment Sy turned out. .

The pharmaceutical induste clind research are both regqulated
industries. The Fpa is ed wit e responsibility of overseeing both

activities and we, bot and I, BUSt make a reascnable effort to comply
with regulations. You Br. ":@:.a.n £iled with the FDA a Research Protocol
that described an » ent t%s: whether fluoxetine would benefit patients
with intentieon myoglghius. That protocol specified a mechanisa for you to
supply data to ys heq\':\:1:;;1'_.? with the procedures described in the

Protocol places oth i Paray. There is nothing I nesd less at this
stage of my lif stigation by the FDA; I will be retiring as of

For some t hawv
Cozpany t some

bgen under pressure from Regqulatory Affajire in the

about your study. My colleagues there have urged ne
to terpidfi¥e your 1 since they believe that your failure to supply us with
caka i t helg with t@inical evalvation of flucxerine and may scorer

or later get LillwWinto t- le with the FDA. cCan YOou make some 2ffort to
comply with ¢ :a:mi@?ﬁa: the study can continge? '

I have supported you eEDL to help patients with intention aveclonus, bor I
%11l not be hHere pes ear 2nd I would quess thac if you send no data, Lilly
will send no drug.

Sincerely,

v 1. H. Slater, woni
Research Advisor

IHS:dk

Cc: Dr. H. A. Barnett

Regulatory Affairs \SCATEE 9‘

€09 075 Zd
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- Indianapolis, Ind: 46206

Septezber 19, 1979% § %

&

I.H. Slater, M.D.

: o
Research Advisor - . 2 %@ %

o

 Lilly Research Laboratories = - : &

Division of R1{ Lilly and
Dear Dr. Slater:

the exception that you bad zen
could be carried out by =ys
include just the external and

fTAI

As you probably ha ized, th® =oney that was infrially given
to me by Lilly for this 3 %adequate and {in facr recently
the study has been c gg the funds I have been able to
raise. I know thi ocedure with orphan disezses ags I

have encountered ¢
myoclonus, since
interest o the

with other drug companies 2ad
9iirable disorder and of lesser
Industry. Unfortunately, this
ts, clinic visits and ochar procedures
T in a2 well controlled clinfcal study.
ou 2 aumber of ponths ago and you thought
igtance in obtaining a sizmilar degree of

a g etine study in mentzl depression.
theFchr

o
Ve eats Four last latter that fluoxerize mAY
not be made 2 ble o atiears with myoclonus is unfair since
they should b ticl the same therapeutic advantage of modern
medical science as pa ts with core profitable diseases. Therafora,
if Lilly is unable ¥ nance the continuacion of this study, I will
2Lie3pt to raise the coney =yself, as best I can, in order that we
may continue to study the therzpeutic use of fluoxetima in patients
with oyoclonus,

In response to your letter of Septesber 6, 1979, I a= S0TTy that
you thought that I have been Purposely unrespensive to your letters.
As you know, I was away on vacatica during much of August and did

g6S 029 zd




I.H. Slater, H.D.

o

2ot arrive back to work unc{l after Labor Day. . There s 1fttle to R

Teport as no patient of 2ine has taken any fluoxetize duriag che last

2 months., The last white cell count on the patient with leukopenia was

3900 and weekly white counts since hospital en around

this level. The bone marvow culture from ed

4 low pormal growth vith one colony and 2 clust There nadequate

BTowth to evaluate the effect of adding fluoxeti{d®rand furadszein

. ia vitro.- @ ; @a
~ _ Thank you for the i{nformation from :hﬂé;a.l abs &nd the
update on your animal texicelogy with SBJ?Q vill be<Sost Interested
in further Progress reports on chi.-.-__ : ] ;
- Congratulations on your ptnd.i'l;:
”%i
Vi X,
& g
¥ &
© @ 2
&
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-
e
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¥
o
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Mr. Dan G. Russell @ @a
cc: Dr. I. H. S5lacer

I recently visited with
research nurse, conc

cutpatient
uxa.tint study in outpatients. It
vas learned that th d four patients, however two of these
patients pever re afte e first visit. One othér patient com-
pleted seven vis ut had only minimal improvement and eéxperienced
excessive st on as de effect. Another patient disconrinued
the study ac t mrl%me of lack of efficacy. The doctor had
also indicagedfthat exggese agitation was a side effect in this parient.

It vas my Sedressiof&Son reviewing the case reports that they were
very sln ¥ :Eill Wt and very imcomplete.

:he 5 ss with which this study has progressed, I:his would
app o be ast minute effort to enroll an additional five patients

er to full payment. It is my impression that this study
never ﬁupleted satigfacrorily.

@ .
@@

.
Fomin

Mr. 7. H. Bratten, Jr.
Clindcal Research Coordinator

EXHIBIT

SecAa7ER Ve,
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Minutes No. 79-8
Meeting of November 28, 1979
CLINICAL RESEARCH PLANS COMMITTEE

Memhers Present Ocher Recipients

Dr.
Dr.
Dr.

. L. Bendush
. E. Gutowskd
, Lemberger
pre., J. H. Marsden
Dr. E. Peck, Jr.

pr. W.I.H. Shedden
Present for One
or More Ircems
Mrs. M. M, Arnet

br. C.
Hi El- ?I
Mr. A. J.

Emuran

. Petcinga
Pohland
. L. Step

. J. G. Whitmey
Dr. R. B. Williams

Generally, only members of CRPC receive copies of proposed and approved
plans. If you wish to reviev coples of approved placns, please contact =e.

!
EXHIBIT § 4
G. E. Gutosnskd

2061 SCATER  /
hw s (
g_,//

Attachmants L '
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Minures No. 79-8
Meeting of November 28, 1979
CLINICAL RESEARCE FLANS COMMITTEE

Fluoxetine [LY110140] - Revised Plam A

Dr. I. H. Slater reviewved the status of fluoxetime clinig
as a background to proposed revisions in the original (§
Plan A. The primary thrust of g pa

directed to the treatment of d
tension, pain, obesity, and n
sCatus.

Open-label studies inm
somewhat improved rgspog

ess. Comparator
g raised as rto
the FDA likely would
, the other was added

ave sufficient antidepressant
nths. Responding to a point
onal dose-ranging studies

gns at this cime, but retained

now is to consolidate fluoxetine's position first
sion, proceeding as rapidly as possible. This will

o0l l ZO0%%d
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I. H, Slater, M.D. @ &°
Lilly Research Laboratories )
Division of EU Lilly and Company @‘*q
Indlanapolls, Indiana 46206 .

S .9
Dear Dr, Slater: %"

Q
Enclosed find the data on the 12 patient &eed on the fluoxetine study. As
the records indicate, this pu&ht expepienced psychotic worsening on active
drug which improved som after discontimued,

ents trea% with fluoxetine we were not Impressed
with the antidepres clivity o@ﬂa drug. There were two patients that

entered remission e stu In both cases we question whether this was
drug related. l%?@ others tyere was either no change or clinical worsening,

In review of the eleve

Side effects wer nimal y of the doseage regimens,

N

I have recei the flna ment in support of the study. It has been a pleasure
eollabo ith y:

Sincer w
& &
¥
Professor of Psya*'ﬁy
- g ‘ _

Enclosure/

EXHIBIT
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