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Effects of serotonin uptake inhibitor. Lilly 110140. on 

transport of scrotonin in rat and human blood platelets* 

The uptake of serotonin (5HT) into blood platelet\ i\ :I 
substrate saturable process with K,,, \aluc of 2.3 x IO _ M 
and dependent upon metabolic cnergq, tcmperaturc and 
sodium [I. 21. Tricyctic antidepressants. imlpraminc and 
chlorimipramine are known to inhibit the process [3]. The 

process for uptake of 5HT precedes the storage of the accw 

m&ted amine which can he deplctcd by the treatment 
of rcserpinc [4J. Platelets. therefore. have hecn cxtensivct) 
used by mvestigators as a model for the stud) of simital 
processes that occur in central scrotoninergic neurons 

[S. 61. 
3-(p-Tritluorometllqlphenoxq).h’-methql- 

lamine hydrochloride (Lilly 110140) has been reported as 
a specilic inhibitor of 5HT uptake into scrotonmcrgic 
nerve terminals of rat brain i/l rirrfj 17. X] as welt ;I\ in 
(iron [Y]. The present report qhows that Lilly II0140 also 
Inhibits the process of 5HT uptake in platelets of rat and 
human blood pla.rma.* 

Male albino Wistar-derl\ed lrats weighing 3OOg were 
supplied 1~~ Harlan Industries. Cumberland. Indiana. Ptatc- 
let-rich plasma (PRP) was prepared according to the de- 

scribed method [I J. 
For the measurement of [1’C]5HT uptake into platelets 

in ri~ro, aliquots of PRP in 0.3 ml were mixed with 0.X ml 
Krrbs bicarbonate medium containing ascorbic acid and 
I.25 x 10~ j M [‘*C]SHT. and were incubated at 37 for 
IOmin. Platelets were spun down by centrifugatron at 
434Ocg for IOmin at 4 : the sediment accounted for 97 
per cent of platelets in PRP. Platelet\ were digested in 
0.2 ml of 30”,, HzOz and transferred to counting vials con- 
talnmg IO ml of scintillation tluid (Pcrmatluor: Triton 
X-100: Toluenc with ;I proportion of I :X: 16). The radioac- 
tivlt) was measured with it Packard liquid santillatlon 
spectromctcr. Proteins were dctermincd hv the hlttl-ct 
&thod [ IOJ. 

To demonstrate the eft‘ects of drugs in I iw. rats were 
treated twice Mith either Lilly IlO140. chlorimipraminc or 
desipramine at IO mg !I$ i.p.- 14 and 0.5 hr before an i.\. 
Injection of [‘H]SHT (IO /tC kg). The rats were sacrificed 
30 min after the administration of [>H]5HT. Blood. PRP 
and platelets were collected as pre\iously described except 
that the separation of PRP from whole blood was carrrlcd 
out at 4 The radioacti\it) in platelets and platelet-free 
plasma were measured. At least 70 per cent of the total 
radioacti\it) in blood platelets of rat\ was identified a:, 
5HT by the method dcacribcd by Schubert VI trl. [I I]. 

Human blood was obtained from health) donor5 h) 
venous puncture with :I 20.ml plastic syringe contaming 
2 ml of 3.X”,, citrate. The blood was centrifuged at 6Oq 
for 15min at 4 and PRP was pipetted ofl’. An aliquot 
of PRP (0.5 ml) was mixed with 0.5 ml of Kreb‘; bicar- 
bonate medium containing 2 x IO _ M [“‘C]jHT. Active 
uptahc of [“C]SHT w15 measured as preciouaty &scribed 
except that platelets ucre separated bq a centrifugation 
at I2.lOOq for 2Omin. 

*This work was presented in part at the 58th Annual 
Meeting of the Federation of American So&tics for Exper- 
imental Biology. April 7 12. 1974. 

C’lkwlic~c~i.\. .~-(l’-Trltluoromcth! Iphenoxy)-:\ -methyl-% 
phenylpropqlamine hydrochloride (Lilly 1101401 and its 
.V-unsub~tltuted amine and !l:..~-dimeth~l:1mino analogs 
wcrc synthe\iLcd by Dr. B. B. Molloy of the Lilly Research 
Laboratories. All drug\ were used ;tb aqueous solutions 
of their hvdrochloride halts. [2-‘“C]SHT. 25 mCi.m-mole: 
and [1,2-.‘H],~-5HT, 1 mCi 0.68 lrmole were purchased 
from New England Nuclear. Triqclic compounds: imipra- 
mine. chlorimipramine and drsipramine were obtained 

from Ciba Gelg) Corp.. Ardhley, New k’ork. 
The mhibitlon curLa of [‘“C]SHT uptake into rat 

blood platelet\ b\, tric)cllc antIdepressant drugs. Lilly 
I10140 and amphetamine. are shown in Fig. I. In inhlbi- 
tion of [“(‘]5HT uptake into blood platelets. chlorimipra- 
mine N;I\ most potent, followed by Lilly 110140 and in- 
iprammc nith_lc i,, L;IILIL’S of 4.0 x IO-.” M. I x IO- 1 M 
and 1.6 Y 10 M. rc\pccti\elq. All three drugs produced 
complete Inhibition of [“C]5HT uptake at approximately 
the same concentration (5 x IO ’ M). The secondary 
amine containing triclclic compounds, nortriptytine and 
deGpramine. were ICI\ potent for inhibiting [ “C]5HT with 
I(‘,,, \atucs of 3.X x It1 _ and 6 x IO -M. lrcspectivcly. 
while :rmphetaminc \v;I~ the Icast ii~t~w with an I( <(, value 

of 7.3 x IO ’ M. 
The ell&t\ of the tricyctic drugs .md Lilly I10140 on 

the uptake of [‘HJSHT mto platelet!, in riro were exam- 
ined. Lilly I 10140 and chlorimipramine inhibited the 
uptake of SHT into platelets by 6.1 per cent (P < 0.001) 
and 53 per cent (P < 0.005). respectIveI> (Fis. ?A). A 28 
per cent inhibition was also caused bq desipramine but 
was not st:ltisticall~ v?nlticant. A high ratlo of [‘H]SHT 
m platelets to that of 111 platelet-free plasma indicated 
acti\c uptake of [‘H]5HP (Fig. 7B). The administration 
of L-ill) IlOl40, chlorlmipramine and de\ipramine. signili- 

De CONCtNTAATI0N.M 

F-ig. I. The ci%ct\ of Lilly 110140. amphetamine and tri- 
cyclic antidepressants on the uptake of [“C]SHT into rat 
blood platelets in vitro. [lJC]5HT at 0.1 /IM was included 
in the medium and other experimental conditions were the 
\amc aj described in the text. Abbreviations used: CI- 
IMIP. chtorlmipramine: IMIP. imipramine: DMI. desipra- 

mine and AMP. amphetamine. 
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Fig. 6. The elltcts of Lill) IlOl40. the :I;-unsubstituted and 
the hT.N-dimethylatcd analogs on uptake of [“C]SHT into 
human platelet5 in i irro. [“C]SHT at 0.1 /tM wa\ used 
as substrate. Other cxperimcntal conditions \\ere described 
in the text. Abbraiations \<cre identical 10 those used in 
Fig. 5. Mean value of 5 HT uptake into human platelcta 

was 6.61 + O.?? pmole ml PRP min. 

110140 to 10 mg kg did not produce a grentcl- degree of 

inhibition. 
Fig. 5 shows the effects of Lilly II0140 (R-NH<‘H,{), its 

Ri-unsubstituted primary amine and N..v-dimothql tertiar! 
amine suhsituted analogs on the uptake of [“C]SHT inlo 
rat blood platelets &I rirro. The ,Y-unwh~titutcd analog 
of Lilly 110140 was about ;IS active a\ Lilly 110140 m 
inhibition of 5HT uptake into platelets v,hile the ,Y.!\;-di- 
methyl cuhstituted analog was not a active having an I( i,, 
value of 6 x IO-- M. The ell’ecth of the three compounds 
on the uptake of [“C]SHT into human platelctc irl ri~rr~ 
were also compared (Fig. 6). The unsuhstltuted and the 
N.N-dimethyl substituted analog? wrc not ;I\ acti\c ah 
Lilly 110140 in inhibition of [“‘C]jHT uptahc into human 
platelets, having Icii, value, of .I7 x IO hl. I x lo-” 
M and 5.4 x 10~ a M. respectivelv. 

Like the tertiar) amine con&in 2 tric\cllc antIdepre+ 

sants, chlorimipramine and imipramine. -Lill! II0140 1, 
also a potent inhibitor of 5HT uptake into rat platelet\ 
both in rirr’r~ and ;,I ,iw. This IS in agrecmrnt with the 

*Author to \vhom reprint requests <hould be addressed. 

cllrct of LitI! I IOIJO 111 brain llsbixb in \vhich sclecti\ity 
of I.ill\ I I0140 to\aard the uptake Gtes for SHT oler NE 

ha\ he& demonstrated 17. X. Y]. Unlike the tricyclic antide- 
preasanta. howejcr. Lilly 110140 ha5 no elrect on the 
uptake of NE into rat heart [I). 131. 

The short duration and the lack of potency of chlorimi- 
praminc on LZH]5HT uptahc into platclctr 111 riro ma! 
~rcfcct the .\ -demcth!lation of chlorimlprafnin~. giving 
chlot-od~sipramin~. \I hxh has been shown in our lahora- 
tar? to bc’u weaker inhibitor of 5HT uptake hut a better 
inhlbltor for NE untahe. !V-Demeth\ kition of Lilly I I0140 
alw occurs, and the ,L’-demethj lated product persist\ in 
circulation for longer than 30 hr [ 141. In contr;lst to chlw- 
miptxmine, ho\\e\er. (hc .y-tlcmclh! latcd pr~xluct of lLill> 

110130 ii\ seen 1n lhc prcrcnt ~luii,~ I\ cquxll! xtixc in 
inhibition of 5 HT uptake into rat blood platelets. Thw 
both LIII! I IO140 and it\ h’-dcmcth~lated producl might 
be re\ponsihle for the proIon& inhibition of 5HT uptahc 
into platelets irr r.ir,,j. 
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