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INTRODUCTION

This paper will review the anti-smetic affects of
chlorpromazine and its offect on intrz2ctable p2in and
intractable singultus. Also, this paper will cont2in
reviews of five pa tients from University of Hebraska
Hospit2l and two from private practice who were observed

by the author.

CHEMISTRY

Chlorpror2zine is 2n 2lkylamine derivative of
phanothi2zine hydrochloride origin2lly synthesized by k.
P. Charpentier, working at the research laboratories of
Rhone-Poulenc-Spacia, Vitry-Sur-Selne in December
of 1950. Its syntheslis resulted from & systematic
search for a phenothiazine derivative which would have
an increasged central depressant effect over promethia-

zine (1).
Chlorpromzins is known by several names in dif- .

ferent corners of the globe: (2 and 3)

Iargactil Canada
Msg@phen Germany
Amphactil Argentin2
Hibernal Sweden United
Thorazine States

The molecular welght is 335.320and 1ts melting
point 1s 179 to 180 degrees C.



It 1s soluble in wiisr, chloroTorm, 2nd sthyl 4nd methyl
alechols, It is stible in 57 3gueous solution for 24
hours 3t = pH of 4.9. The sray-vhite poudsr 1s photo-
sansitive 2nd will change color whsn axposad to light.

It 18 chemically ralsted to promsthiszine ( Prieney-
= and disthazine Iydrochloplds (Dip&rwﬁ which

&

cayes aubihistinminie azents. I8 his also carrisd vyarlous

‘. ti@ﬁs 3‘(3 1“-558 E&ﬁ :‘?- F ] “)"ﬁi 5'25 ‘E‘v 3601"}3‘”1
Its full mme is 10~(3-dimethyloninepropyl)-2-chloro-

phenothizzine hrdroehlorids.
its formul> is 28 re-ressnbed:

Ohlorpromesine hydrochlorids is vailable on the
mrket undsr the trade mme of ° czﬁ"lzin’ (Bmith, Xline,
and French). It is 2vallable in 10 =nd 25 mg. tablats,

in 50 mg. {2 oo) smpoules fer injection, 2md in syTUD

o

sontaining 10 mz. per 5 oc.

PHARMACOLOGY IN ANIMALS
Lehman et 21. (4), using the informition published

. Rnone-Powlenc-Spocis and §.K.F. 1aborstories, further

Brmcologle propertiss of this substncs
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A zroup of doss, given 20 mg. per kilozraim azily
for 2 month, showad little or no mortality. Chlorpro-
m2zina produced 2 type of depression in the Znimxls
vhich incrs2sad with the dose; no hypnosis wos observaed.

The drug h2s 2 pronouncad antismetic action de=cra2
sing the voniting fraguenc; in dogs following
2dministration of 2ponorphine hrdrochlorides by 40 to
100;5. It raversss the vosopressor 2ctivity of small
doses of gpinephrine in c- ts. It possesses &2 mild
2drenerzic blocking 2ctivity. Chlorprom2zine does not
nodify the nyperglyceni® producad by spinsephrins. It
inhibits the sscretion of g2siric julce 2nd raduces the
incidence of gastric ulcars in r2ts which have had
lig>ture of ths pylorus psrformed.

A hyvothermic offact is observed in r2ts which show
4 body temperzture drop of 1 to 6 demress . after
raceiving chlorprorazins.

.Amodar2te 2ntihist2minic sctivity is shown. A
m.rkad potentixting effect is obsarvad when chlorproms-
zine is given in combin®tion with ethyl 2lcohol, gesner2l
anesthetics, an3lgesics, 2nd barbiturztes.

Blood lavels 2nd 2liminction of the drug were
studied in sxperinmentation with r2bbits and reported

by the Poulenc l2bor>tories.



After an oral doss of 25C 3. per kilogrcm, ths blood
concantration ross to its perk lavel of 8 mzg. par liter
in thres hours. The tot2l quintity of chloropromzine
excrataed by the kidnseys in 3 dzys represented only 7

to 87 of the intike, which suzzests thot the m2 jor
proportion of the drug is metibolizzd in the orginism
vrior to ret ching the kidnseys.

D. Anton-Steshsns~Dacamber 13, 1953-(5), writingon
the use of chlorprom*zine in mental p>tiasnts, quotes
Courvoisiar's axp erimsnt2l work which wxs done mostly
with inim2ls. He divid=zs its pharm2colozic properties
into two c2tazgoriss--nimely, hormone ant2gonisn and
cantril nervous systen inhibition.

Az 2 hormons 2nt2zonist it was found th2t chlor-
promrzine nsutralizad thz effzcts of 2dren>1lin Znd nor-
2dran>1lin ind protectad anim2ls from otharwiss lethal
doses of adresn2lin. Howevar, it 4id not alter the
tr=nsient hyperglycemia dus to adr=malin. Ailso, it wzs
found th2t chlorpromazine acted like other adrenergic
blocking 2gents such 28 Dibasnimine ind protscted 2nim2ls
later subJectad to hamorrhagic or traumitic shock.
Anti-acatylcholinae 2ctivity w2s dsmonstrated but less

markad than a3nti-2dresnarsgic activity.



"Chlorprom?zine wis found to exart minimil “nti-
histaninlce 2ctivity compired to its promethizazine
hydrochiorlide cousin.

Central narvous system inhibition, s rasviewed by
D. Anton-Stephaens, manifested itself »s 2 centr:l
depressast with metaibolic zctivity raduction in dogs
and mice. Also, it e:tercisad an ohliterative affact upon
conditioned raflsx pirtterns ~s wes damonstratad by--"rzts
conditionad to climbing 2 rops on the ringingof 2 ball
losing tha rasponsa followling 2dministr 2tion of
chlorpromizine in spite of retadining full muscular powar
and co-ordination" &s obsarved 2nd recordad by
D. Anton-Stephans.

Chlorprom>zine antigonizad tha stimulant affacts
of caffein2 and amphetaimine, 2nd raduced the convulsive
affects of nikethamide and nicotine, but exerted little
action on strychnins convulsions. 4lso, it 2ppaxrad
to exert a soporific affect of its own, and 1t is claimed
that 1t rendars the highear cantars of the centr2l narvous
system more suscaptibla to othar carsbral dasprassants.

The antismatic affaect of chlorpromzzine 1s probably
the most important featurs of its pharmicologic activi-

ty.



The site of its “ntismetic affect wis axplored xnd
nossibly best demonstr~ted in » study conp?ring the wnti-
emetic effect in dogs 2nd cats mrde by Brand, BExrris,
Borison, and Goodmin (35). They performed =:inoriments
compxring chlorpromazine to Phenersas:)in.prevention of
amasis inducad by ponorpi:ine Znd othar substinces.

Thes sinvestis2 tors usad 5 mongra1 12 kidogr(Sisisind 25
normal c2ts invhich for control pur-sosas threshold emetic
doses ware datarmsinaed 2nd
administerad to the “nirmls soon after fezding. Chlor-

rom2zine was alweys glven 3C to 50 minutes bafore the

g

smatic 2gent in their experiments.

In preliminiry obsarvitions they found th2t sub-
cutinae ous dosas of chlorprom2zine of 1.5 m3z. per kgz.
c2usad no discaernible toxicity; the s2me doss intra-
venous ly $2ve rise to modesrats depression and taxia for
6 to 12 hours. A dose of 3 mg. par kg. c2usad dspression

and ataxia lzsting for 24 to 48 hours.These toxicity

lavels cxusad the authors to uss 1.5 mg. subcutnsously 2
s thelr standard protective doss.

Using the experience of Bng &nd Borison who showad
that apomorphine produced smesls in the dog by stimula-
tion of the msdullary chemo-recsptor trigger zone, Brand
et al. determinad ths threshold dose of apomorphinas for

22 ch doge.



{Two successive , ppsitivae rasponses wi th no nesstive

pasponss it = ziven dosrse lavel wers copsidarad the
amdtic threshold Zose.) The threshold dose viriad for
dozs 1n thair study “rom 10 5 30 niorogr:ns per Xilo~
grom with 1z tant pariod for smasla fron Q.5 to 2,5
minhutes (1.3 svorage). They congidared chlorprom zine to
be protaallva whan two oif more consacutliva, positiva
raspotises were pravantad. Chlorprome zing riigad the
threghold amatic duse of 2pomorphine 2.5 to 4 tinea
& s ghown 1n T>bls 1

T2ble 1 Efficaey of Chlorprorzzine
lgainst Apomorphine Induced Vomiting
in Dogs V
(zfter Brand ot 21. (5))
Doz, Threshold  Dose of approzimite
Jifs Y zmetlc Zpomorphina /o increxse
Dose rsquirsd o altar
Apomorphine eduse ndusad chlorprom zine
2nd vorlting
I - /1r¢* . afier stAndrrd
Hyye protsctive doss
.of chlorproxtzine
1 20 250 {100 400
2 30 >60 { 90 250
3 20 240 { 60 250
4 20 240 g 60 250
5 10 30 € 50 400
6 20 240 £ 60 250




The same dosags of chorprom®zinse intravsnously as in
dog #1 protected him 2g2inst five times the smetic dose
of apomorphins.

Thres mg. por kg. intravsnously protected dogs
#2 and #3 2g2inst throe times their emetic doss, 2nd
dog #5 2g2inst ten times its emetic dosa. Dog #4 was
not protected against ten times its smetic doss. The
latent period of dog #4 for vomiting was prolonged from
1:1 to 3.3 minutes,

I’hanergarf® in toxic and non-toxic doses showed no
antismetic protective affect agAinst apomorphine amesis
in the dogs.

In cats pra-traatment with 2 to 5 milligrams per
kg. subcutZneously failsd to prevent emetic rasponse to
25 micrograms psr kg. of apomorphine.

Brand ot 21. (5) in similar studiss found that
chlorprom?zine protected dogs from the emetic offsct of
morphine in uniform emetlc dose of 1.0 milligram per kg.

Ergot induced vomiting in dogs using Hydargin‘E)
w28 prevented by standard protective dose of chlorpro-
mizine. The ergot preparation wis given intravenously
12 micrograms per kilogram. Hydersinga given to cats

cadusdd no emesis; so protective trial could not be run.



Copper sulfate intravenously was found to be uni-

formly effective in induction of smesis 2t a dose of
4.8 micrograms par kilogram. Anhydrous s2lt at a dose
of 4 miorograms psr kilogrém was found to eliocit vemi-
ting in 4 of 5 pre-trsated dogs; cats on the other hind
were induced to vomit when given 10 micrograms per kg.
of aopper sulfate with a2 latent perioed of 1.5 minutes
but ail aled within 18 hours., Cats pre=treited with
1.5 milligrams par kg. of chlorpromdzine wars not pro-
tetted from smosis but survived the dess of eoppar
sulfata.

Veratrum, given as Variloi@ » intravenocusly was
found to have a thrashold smetic dose of 40 migrogramy
per kg, excapt in one dog which required 60 microgramss:
The dogs were not protected from emesis by standard
protective doss of chlorprom2zine,

On cats used in the experiment the emetic doss of
Veriioic@ intrivenously wes found to be 25 micrograms-per

kilogrém. All three cats tried were pre~-treated with 2.5
milligrams par kilogram of chlorpromazins whieh ".failad

to prwsnt smsesis.



This w28 in line with wvhit could be axpecied--consider-
ing the work of Borisou, 3nd Frirtanks (7) in 1952, in
which they determined thit veratrur induc=d smeslis in
cats by its affect on the nodose zZnglion of the vagus
narve, which tends to prove the site of 2ction of chlor-
prorgzina.

Iamtoside~C inducad voriting in dozs wis not pre-
vantad by chlorprorrzine in the protesctive dose of 1.5
rilligrams per kilogram.

A sumptry of the antiesmetic efficacy of chlorpro-
2zina 2g:inst various 2gsnts in dogs and cits as

comp=rel by Brand, Harris, Borison 2nd Goodm*n follows:

Table 11 Summery of Anti-Emetic Efficacy of
Chlorpro-m2zine Ag2inst Various Agents in Dogs & Cats
(After Brand et 21. (%))

enetic site of chlorprom2zine
agant smeticl protaction
agent dogs cats
2pomorphins CT Zone< Yes Yo
morphine CT Zone Yes N.T.3
hydergine CT Zone Yes Fel.
coppar sulfate CT Zone o o
It Ivn
copper sglgate G.I. Tract o i
0
la2ne.toside-C CT Zone o V.
veriloid Nodose @&nglion No No
nitrogen mustard Forebrain N.T. o
pilocarpine Foresbrain ik, Te slight

Rrotegtion
1 - under experimentdl conditions exployed ‘
2 - madullary emetic chemorasceptor trigger zone
3-- not tegted :

10



ANTIZLETIC EFFACT

lioyer at al. (8) rsported obsesrvitions m2ds on
the antlemetlc effect of chlorprom2zine on 75 p2tients
experisncing nfuss2 and vomliting assocliatad with drug
administration. They found it to be an affective 2gent
for drug induced n2usad 2nd vomiting.

Thirty-elght of the 75 patients were belng trsated
with nitrogen must2rd. All but two showed arrest of
n2used and vomiting; howsver, four patisnts rem2insd
n2use2ted without vomiting, while eight others sxperlienced
intermittent n2ussa without vomiting. All patisnts re-

" celving nitrogen mustard therapy were not included in
this series. If pa2tients recsiving the first infusion
axperienced nausead and vomiting, they recesived chlorpro-
m2zine prophylactically during the second infusion.During
the third infusion chlorprom2zine w2s used torellieve
ndusaead and vomiting after it was induced by nitrogen
mustard. This was done to show that symptoms followad
repexted infusions.

They also found chlorprom?zine to be effective in
reliesving naussa and vemiting due to gastric irrita-tion-
=28 from antiblotics or aminophylline 2dministration.
Relief of n2usea and vomiting associated with cardiac

fallure was reported.

11



Nuused and vomiting associted with psptic ulcer were
relisvaed in 6 of 9 pitisnts. Ioyer 21lso rsportad 2 nine
monthk old infant undble to ret2in his faadings since
birth dus to achtlzsiz of the esophazus. Traxtment
included 1 mg. chlorpror®zine four times d2ily. This

p2 tiant w2s followad for six wesks 2nd was &ble to
ratain his feadings for this pariod without recurrance of
difficulty. The subssquant taAble illustratss raesults of

lloyer et al. in use of chlorprom®zine in treatment of

cardiovascular and gstro-intestinzl ailments.,

. Table 111 Di2gnosis And Clinical Results In Patients
Experiencing Nausaa And Vomiting Due To
Dis=2ges Of Cardiovascular And Gstro-
Intestinal Systems
(After loyer ot 21. (8))

Etiology of Yo.. Therapeutic

Mausex & Patients Response

Vomiting Troated Exc. Good Falr Fjlure
Cardiovascular »
Haart Milure T 6 1 g —
Cerebral Thrombosis 1 1 - - -

G strointestinal
Ulcerative
Alcoholic 6
Gagtritis
Peptic Ulcer
Ulcerative
Colitis
Obstructive
Cardlospasm
Pyloric
Stenosis
Intestin2l
Obstructidn
.rcinoma
Sub-Total 4

)V ANe]
155 @) WS)
|
|
W
I
I

n
I

l

'

I

I

!

oMb N ~P

(WY

] ISR
|
1
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Moyer cautioned those using chlorprormdzine for
n2used and vomiting that 1t may obscure the true dlag-
nosis by marsking the symptoms of such savere conditions
28 intestin®l obstruction.

Moyer 21so pointed out the effect of chlorprom2zine
on ndused and vomiting induced by 2nesthesia. Elaven
out of the thirteen anesthetlc p2tisnts reported
axpari-sncad no ndusea or vomlting; two were nduseated
but 4id not vomit.

In their series of 78 patients with n2used and
vomiting of pregmincy it wes found that 55 obtalned
complaete ralief. PFourteen were much improved, five
were slightly improved, and only four were complete
fal lures. The avarage pariod of treatment was two
months and the shortest was two wesks. During the first
waak of therapy occasiondl hypotensive episodes (syn-
cope) occurred. Sadative effects were combated by 5
to 10 mg. dexadrine given with the chlorpromazine.

The minimal effective dose of chlorprom2zine was 25 mg.
Many responded to 10 mg.

13



Tabls 1V Di2grigsis And Clinic2l Results In
Patisnts Zipperisncing N.usa: And
Vomiting Due To lilscsllinsous S2scss

- r\\\

(After Zoyer ot 21. (7))

Etiology of Thar=a pautlc

N usaa & Patients Responss

Vonltinz Trested Hic. Good F=ir Failurs
Post ‘nssthesi2 13 11
Pneunioencephxlosran 1
Psychogenic Vomiting 4 1
eniera's Syndromne 1 1 -
Meused & Vomiting 78 55 14 5 4

of Pregnincy

Sub-Total 97 57 19 5 6

Chlorpronfzine h3s besen found to be vary effective
in controlling the niusss a2nd vomiting of uremia.
izny scholars believe that niussd 2nd vomiting of uremia
is c2usad by the retalned toxic metabolites, acting on
the smetic are2 of ths brain. Others fezl that wremia
causes g2stro-intestinal irritation, c2using the naussa
and vomiting. It i1s well known that uramic pxtients
often h2ve glstric or sntaeric ulcsars.

Frisnd st al. (9) found that 25 to 50 mg. chlor-
prorzine four times d3aily suppressed n2use2 and vomiting
in 13 out of 14 cases of wuremia. Thelr prtients were
salacted by trial tharapy with sedtion 2nd restor2tion
of fluld b2lance. If these msrsured did not relieve

thelr prtient, he was trisd on chlorprom2zins.

14



Twonty-five to £ifty wg. chlorprom:zine were given four
times d2ily intromusculsrly for ono d2y 2nd subsaquant
or2l dosss of the same sizs which wers found to x:alisve
n»use> 2nd vomiting in 2 to 3 hours. IAany ware able

to 2&t for the first time in severzl days. In addition

to the 2ntiemnetic effzct th

W

ps.tients bsecome cheerful,
ralaxed, &2nd physlc2lly strongsr. Pruritus-oftsn pressnt
in uwremia~- wxs relisved in m3hy instances.
In contrast to ths previously mentioned 42t and =officacy
of chlorprom®zine in proevesntion of niussa 2nd
vomiting duz to virious czuses (5)-including its anti-
emotic protection of dogs suffering from swing sickness;
it 1s somewh2t surprising to find that it affords little
protection from sed siclkmess. This w2s shown by Hindford
at al. (10) in their study of men abozrd the U.S.K.S.
Genaral William O. Derby in which thay comp3rad ths
antl-motion sickness efficisncy of ssveral 2gents.

Men raceiving placsbos had 2 349 incidence of
smesis, while chlorpromdzine medicated patients (50 mg.
three times daily) had a 26.567 incidence of vomiting.Tha
most aoffactiva protactive for motion sickness among those
substances (Barﬁdryl.@, Sc0polaminai‘ Postafan@, and
chlorpromdzine) tried-was Ben&dry@ 50 mg. three times
daily, with an emesis incidence of only 12.9% anda
protaction of 62.0%.

15



This probably shows us 2nother bit of the ndture
of chlorpromazine 2nd its site of 2ctivity; 2s 1t
doass not seem to stop vomiting of motion sickness
which involves l2byrinthine, ocular, cortical, and

vomiting cantar responsss.

INTRACTAEBLE PAIN

In considsring the uses of chlorprom2zine in the non-
psychiatric rsalm it is necessary for us to consi-der its
value in intractable p2in and generel mandgsment of
geriatrics. The rationals for the use of chlorpro-m2zine
in this siturtion m2y be seen in the observationof
Sta shelin and Kieholz (11) in Switzerland, who observed
that thelr patisnts under chlorprom2zine medication wers
not unlike those who had ha&d leukotomles performed.

Sadove et 2al. (12) observed 30 patients, twenty-nine
of whom had cancer. A4All patisnts required less
mrarcotica; the elzhtaen patients who were hospitalized
needed only half the former amount. The hospital patients
were asked to eveélwdte the resultant amlgssia of 25 mg.
chlorpromzine and decreased n2rcotlc dose
with that of the previous medications. Blood pressure,
pulse rate, boedy temperéature, and blood count were
recorded throughout thls project.

16



Sadove rsportad, "Fourtesn of sightesn patients, given
chlorpromzine, obtained s2tisfactory an2lgesia with
dosages of rArcotics which had previously proved in-
offective in relief of p2in; one obtained p2in relief,one
reported no ralief, and two others defaulted in taking the
medication. One refused chlorpromzine 2fter the first
day, beczuse he bsllieved the drug caused bad dreams and
disturbed his sleep; the other, in whom noadverse effects
occurred, left the hospital after one week and refused to
continue treatment."™

Some p2tients wsre comfort2ble on & lesser dose
of mrcotics; othars were comfortable on & dose of a
n2rcotic of lesser potency than previously used. One
p2tisnt had been recelving 10 mg. Rrcemorphan every three
hours; after chlorpromdzine 25 mg. twice daily
he was comfortadble with 5 mg. Racsmorphan svaery seven
hours. When he was put on 25 mg. chlorprom2zine fouwr
times daily his narcotic need was reduced to 2.5 mg.
Racemorphan. Another patisnt receiving 5 mg. Rrcemor-phan
every 2 to 3 hours to decrease pain of gastric carcinom
bec2me bedridden becduse of pronounced drowsiness. Fifty
mg. chlorprom®zine intramuscularly every 4 hours in

conjunction with 50 mg. Ihmero@ hypodarmically restored
his semi-ambulatory state.

17



Sadove ot al.. (12) notad, "Ssvere n2use2, vomiting,
and diarrhea ware promptly controlled in ona patiasnt
when he recaived chlorpromazins to 2ugment nadrcotic
madication.” This shows how chlorpromzinae's anti-
ematic aoffect 1s usaful in mindgsment of advencad
carcinoma pctients.

Of the eight patisnts favorably influencad by
chlorprom?zine as far as reductions of required dose
of narcotics were concarnad, one stoppad taking chlor-

prom2zins 25 mg. and one-sixteanth grain codeine baciuse

®

of pyrosis 2nd rasumad t2king 100 mg. Demarol .

Vary good results were obtalned in two out-p2tients
with cancer. Five p2tients benefited from the anti-
smetic affasct of chlorpromizine; four of these experi-
anced complete relief of nmrussa and slight reduction in
vomiting.

Two patlents had complications; one patiant illus-
trated chlorprom2zine potentiation of marcotics when she
repe2ted 2 25 mg. intramuscular dose in 2 hours in addil
tion to taking one grain of phesnobarbital. She became
cyanotic, her pulss rose to 164 bsats psr minute,and her
blood pressure fell to 80/40 mm./Hg. Severedryness of

the mouth and drowsiness persisted for 36 hours.

18



Another p2tient reccived 50 mg. chlorprom>zine or2lly
and l2ter erronsously received 7.5 mg. of Ricemornhin
hypodermlcally. She w2s semi-com2tose for 30 hours.
The side effect of this Zuthor's pztisnts a2s well as
the other works mentioned will be Ziscussad later.

Howell. Harth, 2nd Diestrich (13) tried chlorvroma-
zine on fifty geriatric patients, t2king dos2zes of
25 mg. or2lly three times d2ily; however, after deep
drowsiness 2nd staggering g2it, the dose was decreased
to 25 mg. a2t ten 2.n. 2nd four p.m. twice daily.
Patlents with neoplasms were given their last doss at
bed #iime. The series consisted of 20 p2tients with
senile psychoses with restlessness, 10 with emotional
reactions, 19 in whom p2in was & major factor (9 of
these had neoplasms), and one p2tient with vomiting
during an infactious jaundice.

Forty-threse pa2tients experiasnced some rellef.
Eighteen of the 20 demented pa2tients became quieter and
more receptive to nursing care. Eighteen of the nineteen
patients with pain expsrienced somz relief. "Sevaral
expressad the feeling that 1t put a curtain between
them and the pa3in, so that while they weres aware that
the p2in existed they were not upset by it,™ as noted
by Howell ot al. (13).

19



Six of the 10 p2tisnts who wsere emotion2l were
somewh2t improved but less so than those who ware rest-
less.

Three patients (one with vomiting due to infectious
jaundice and two with emesis due to gastric carcinoma)
with n2usza and vomiting were much improved. One with
carcinom® of the stomAch was able to be discharged.

The seven failures in Howell's series were as

follows:
senile demsntia 4
agltated senile psychoses 2
girdle p2in due to 1

tabes dorsalis

From the preceding series of Sadove et al. (12)
and Howell et al. (13), 1t 1s possible for us to
realize the value of chlorprom®zine in elderly p2tlents
with neoplasms, senile mental derangsments, and n2use&
and vomiting. Probably its most important use in patien£$
of this sort will be in cases of advanced maligmancy
in whom its "medical pre-frontal lobotomy" action will
aid in making these persons comfortable, and in lessen-
ing their marcotic intake while relieving theiﬁéﬁﬁﬁw ;
and vomiting so often associated with thelr aé&ﬁﬁﬁiﬁé

dise2se.




INTRACTABLE SINGULTUS
Another use of chlorpromazine is its 2bility to
21leviz te persisteant singultus. In 2 recant ssries
reported 'bj Friedzood 2nd Ripstzin (14) they found that
chlorpromzine stopped singultus in 46 of 50 patients.
They usad large dos2ges of chlorprom?zine for this
purpose--50mg. intravenously 2nd 25 mg. intramuscularly.
In their seriss of patisnts, the pre-existing 1ll- nesssas
were classifiad as follows:
thoracic surgery
abdomin2l surgery urology
acute corondry
thrombosis congestive

heart failure uremia
1diop2thic dissases

U-QN’D:"CDG.I-P'

They exsrcised many precautions in use of the drug
intravenously beciuse of transient syncope, p2lpita-
tion, and tAchycardia, being observed in several of
their patients. One case of dermatitis was & compli-
cation of chlorpromazine administration in this series.
Moyer et al. (8) treated 10 patients with intrac-

table hiccoughs (all persisting more th2n two days).
Their sigultus was &ssocidted with:

heart faillure

carcinoml

genito-uriniry surgsry
idiopa thic etiology

WL oW
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Six patisnts were.relieved within 20 minutes by 25 mg.
chlorprom®zins intra2muscularly, two a2fter sacond dose
of 25 mg. chlorprom=zins intramuscularly, 2nd two ex-
perisnced no ralisf. All had been triad on other
medications prior to chlorpromazine.

This lower dosage 2dministersed intranuscularly by
Moyer et 21. (8) is much safer than ths intramuscular
and intravenous dos2ge of Friedgood and Ripstein (14),
probibly even & lower dosage mAy be effective--2s will
be shown in & patiant observed in the course of this
study. Howevar, conclusions cannot be dravm from 2
series of one case,

One case of intractable hiccoughs treated with

chlorprom®zine was observed: (15)

Cage 1
Mr. H., @ T4 year old m2n, sufferad

from hiccoughs of 7 days duration. He
contactad his physician on the seventh 42y,
and was gilven & prescription for 20

tablets of 10 mg. chlorpromdzine with
instructions to repeat 10 mg. dosdge evary
2 hours for 3 doses; then to tAke 1 tablet
fowr times daily.
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His hiccoughs .caised after the second
tablet, 2nd he completed tha course:of
therapy (20 tablets) with no rascurrant

eplsodes or svidance of side affocts.

SIDE RZACTIONS
In Hoyer's (8) study fiftesn, entirely norml
adults were given a 50 mg. test dose of chlorrrorezine.

Sids effects were observad 28 follows:

sedation 14
vertigo 3
tachycardia 3
dry mouth 2
slight hypotension 2

Tha five patients, receiving 25 mg. chlorpromazine
orally experiencad sedation but none of the other side
effects. With these results in mind Moyer et 21. (8)
concluded tha&t in viaw of vartigo and hypotension,
frequently associated with initial doses of chlorpromé-
zine, 1t would be desirable to keep padtients non-ambulant
for first faw doses. ‘

Burnstain 2nd Sampson (16) reported a severe case
of hypotansion in a 7l year old, wvhite male who Wa8 being
treated for carcinom® of the esoph2gus. Chlor-~

pron2zine was given him mainly because of mental
irritability.
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Four hours after ths initial dose of chlorprom2zine
orally his blood pressure fsll from 104/60 to 70/40.
Ha requirad neosynsphrins, oxygsn, 2nd nor-sphadrine
intravenous drip therapy to restore & systolic blood
pressure rangs of 110 to 92. Howaver, :fter bsing given
25 mg. chlorpromzinse by accidant, hls blood pressure
fell to 70/50--necessitating the use of four more
hours of nor-sphedrine in intrevenous drip and Kydro-
cortone for 16 hours to stabilize his blood pressure
at 120/70. This case demonstrates the severity of
hypotension which may occur sven in orz2l chlorpromazine
therapy; gre2ter hypotensive effects c2n be expected from
intr2 muscular route of administration.

Of the tot2l 366 p>tisnts cited by Moyer et 2l,,
474 oxperienced varied degrees of sadation, 247 experi-
enced vertigo, 19% experienced dryness of mouth, 14%
experienced tachycardia, and 12%7 had reducad blood
pressuras. Most of their patisnts who experienced se-
da.tion were not dspresssd to the point of interference
with normel activity. Two patients were sedated to the
point that they could not be aroused after 50 mg. dose
of chlorprom®zine intramuscularly. Patisnts, receiving
oral medication of 100 mg. every 4 hours, expsrienced
the lightest sedation.
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The patients with vertigo and light sedation were
able to continue normal activity. However, a few |
experienced syncope on 2rising which was corrected by bed
rest,

The dryness of mouth w2s reported 2s mild 2nd not
seriouse.

Tachycardia, when 1t occurrad, showad 2n increased
pulse rats of 10 to 20 baxts per minute.

Seven p2 tliants axperienced blood pressure drops
of 30 to 40 mm./Hg.; two of these thres p2 tlents were
given "accident2l overdosige" of 100 mg. chlorpromezine
intraruscularly with the result of nisal congestion in
one 2nd hs2dach2 in the other,

Moyer et 21l. (8) observed one case of meculo-papular
skin aruption; They also observed 2 cases of jaundice
in 2 p2tient being treated for psychiatric illness.

The p2tient with jaundice suffered pruritus, elevatad
szrun bilirubin 2nd alkaline phosphotasa; ali of which
racaded markedly within two weeks.

These men showed 2 groadter incidence of side
effects, especially sadi tion, with pa2renteral use of
the drug. _

Fifty-five of Moyer's patients received chlorpro-
mzine for 2n average of 12 d2ys or more; forty-four

racaived 25 mg. or uore d21ily.
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Side effects in those prtients were diminished 2ftar
sevar2l days of medic2tion; howasver, the 2ntismetic nd
opi2te potantiating aoffects ware unchanged.

Friend and Cummings (9) found that one-fourth of
their patiants axpsrisncad drowsiness on dosas 28 sm21ll
ag 25 mg. four times d2ily. It 1s of interest that
these men felt that chlorprom2zine relisved pruritus
present in their patients, thus giving the id=a that
chlorprom®zine m2y have some 2ntihist2mine-like a2ctivity.

Sadove et al. (12) noted side affects in thirty

casas 28 follows:

()

HHEFMNDNMNDNDOH

drowsiness

dryness of mouth

hypotension

p>1lpitation

pyrosis

d{spnaa

olizuria

ataxia

disturbad sensorium
Thess workers 21so noted that in patisnts raceiving
chlorpromazine a2nd codeine thersvwere complaints of
gestric irritation.

It is 1nterestips to note the claims of the
various authors about the minimdl side effects in
patients, as I had the opportunity to interview 2
physician'who received chlorprom2zine for nause2 and

vomiting during hospitalization for gastric ulcar.
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"He axparisncaed gqulits pronouncad drowsinsss, n2s2l con-
gestion, dryness of mouth, and disturbed sensorium with
25 mg. intramuscul2r doss.

He described his faslings 2s--"Fesling somewhat
datched 2nd vary txlkative, drowsy but not slaepy.”

In raesponsa2 to inquiry of gostro-intaestinal, subjective
symptoms ha stated, "I felt 2s though I h2d 2 total
physioiogic,obstruction of thelg%stro-intestinal tract.i
Also, he stated he did not sleep any more with the
medication thean without it.

The following 1s 2 cdse of hypersmesis gravidarum
trerted with chlérpromzine orally (15).

Cagse 11 :
Mrs. M., &2 36 year old, white famalas,

Gravida 11, Pare.l, was in the ninth week

of her pregmancy. She was hospit%lizad one
day a week prior to present 2dmisslon
because of vomiting. At that time emesis
subsided under intravenous fluid and sedation
tharapy but recurred four days later. On the
third 2y of vomiting she was hospltalized
and the same therapy was repeated with relief
of emesis but not of the mause2 after several

hours.,



As parentar2l form wvas un2vailabdble, chior-

promzine was started orally at 25 mg. svery

4 hours. Six hours aftsr the 1nitiai dose

vomiting racurred; tharefore, chlorprom=zins

w8 discontinued with cessition of smesis

within 3 hours. A 15 mm./Hg. drop in blood

pressure was recorded during four d2y hos-pi

t21iz2tion period. This may have resulted

from other medic2tion 2nd bed rest; no

poten-tiction of 2rbiturats sedation was

noted.

This woman 1llustrates the fact that chlorpromzine
my cause gastric irritation in some individwrls; the
p2tisnt received no codsine which is supposed to cause
g—istric irritation when given with chlprprom?zine,

I believe that in visw of the severel side effects
during the initial doses of chlorpromdzine it should be
routine procedure to employ bad rest for at least 24
hours with dosages 2bove 25 mg. four times daily (oral or
p2renter2l), to record blood pressures four times during
first two to three hours after the medication,and again
to determine blood pressure on their arising(in pressnce
of attendants) in order to detect possible orthostatic
hypotensive tandencies.
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In view of -the potentixting offects on other
sedatives the dosa of oplates, b2 rbiturites, 2nd such
should .bs discontinued or rasducad substantially for 2a2faw
hours prior to initial medication with chlorprom2-zins.

Patients in whom ths drug 1s to be usad for =
pariod of more than one w2ak should have som2 liver
function survey madde prior to onset of chlorpromazine
therapy

in order to detect svidence of liver mzlfunction.

Jaundice

In considering the hapatic toxicity associated with
chlorpromizine tharapy, it should be remembsrsd that
chlorpromazine mty give a falss test for blle in the
urine; for this re2son urine bile should be determined
by the Hammrsten test, Huppert-Nakayam: test, or
“Ic:‘t.ot.%st."a (‘m=s) .

Thers hadvs besn thres casss of regurgitation type
J2undica 2ssoclatad with chlorprom2zine reportaed by
Lemirs 2nd ifltchell (17) in which thes onsst of icterus
was noted on the 15-32 day of therapy in the dosage
range from 50-200 mg. psr day. All thres patients

axparisnced severe pruritus.
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Iaparotomles wers performed; two had no evidance of extre-
hepatic obstruction, 2nd the third had 2 stricture of the
distAl common duct but frass blle v@s prasent inths
duodenun with 2 2 cm. stons found in the g211 bladder.
Liver blopsies showed plugging of bile caraliculi with
brownish pigment deposits in the surrounding p2rsncymal
cells. No evidenc=2 of obstruction of ths port2l arasas

or larger bils ducts wvas found.

Racédntly, three more cases of obstructive jaundice,
similar in n:ture, ware reported by VanOmmen 2nd Brown
(18).

In all cases reported thare ware no severe altera-
tions in tests for hepato-csllular damage a2s zinc sulfate
floccul2tion, albumin-globulin r& tio, or prothrombin
time. In Lemire's cases &lkaline phosphotase wes found to
be elavated 17.2 to 35.8 Bodansky units while in the other
series it renged from 2.2 to 16.6 units.

It is recommended that chlorprom2zine be discon-
tinued with the first sign of liver involvamsnt and
that the uswel progrem of liver tharapy be institutad,
including dietary me2sures, vitamins, a2nd bed rest.
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The pracading views and papers are surprisingly
consarvative in viaw of a recaent article by Moysr at al.
(19) in Febrwery, 1955 discussing psychiatric patients in
which dosages 28 high 28 4 grams per 42y hiave besen found
to ckuse 2 lesssr kncrs2se in side effects thanwould be
expectad,

Moyer et al. (19) in the paper just mentioned found
incra2gad severity of ths Parkinsonian syndrome. Inview
of avidsnce praviously cited it appears desirable to
rafrain from use of chlorprom2zine in patiasnts with
systolic blood pressurss bslow 110 mp./Hg., because the
bdood pressure drop subsequsnt to chlorprom?zine
administre.tion cannot be pradicted by the amount of

dosage.

CASE PRESENTATIONS
Case 111

H. W. is a TO year o0ld, white femrle admitted to-
the Gniversity of Nesbraska Hospital on 8/16/54 for
diagnostic studies to detsrmine the mature of her anemia
which h2d not responded to various means of theréapy.
She received blood transfusions periodically, but these
did not raise her hemoglobin above 8.8 grams/100 cc.
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On August 27, & bons mirrow biopsy wis schaduled but
tha patisnt became quitas restlasss and apprshenslvs, and
w28 glven morphine sulfate 0.015 gram which she stited
did 1ittls to calm her; subsequently, thse dose wes
repoztad. approximtely thraes hours later the patient
became niussdted and begzin vomiting which continued for 20
hours. At that time 25 mg. of ora2l chlorpromizine
was glvon, followad by 10 mg. or2 1lly evary five hours for
3 doses. Naused &nd vomiting subsided within ons hour.
No slde effacts weare noted.

This patisnt demonsir2ted the use of chlorproimzine

in nauss® and vomiting induced by morphinse.

Casa IV

S. B., &2 17 y=22r old, white femrle--Gravida 1,
Para 0, wos 2dmitted to University of Nebraska Hospital
with complaint of vomiting sevaral times during the 4
months of her pregmancy. Physic2:l exanimption revellad

nothing of significance. She was re-adnitted on 20/3/5%
with the complaint of imbility to retiin food or water
and & 1C pound weight loss in pré&ceeding week. Shse wis

pliced on parenteral fesdings =nd “‘l’hoz'&zind'@ in dosa#e

of 50 mg. intramuscularly twles & dAy was initizted on
10/5/54 snd continued through 10 /10/54,



Oon 10/8/54 wet and dry feadings were instituted. She then
racelved chlorprom:zine 25 mg. four times d2ily

for 3 days and 10 mg. twice d2ily with 25 ng. a2t bed

time for 3 d2ys. No recurrence of nius22 and vomlting was
notad after the initial dose. This patiant, being

imm ture in her behavior, was thought to need psychia-tric
care. The p2tlent signed out of the hospit2l 2g2inst
medical advice on 10/17/54.

Case V

Mr. N. M. 18 & 34 year old, white m2le admitted
to University of Nebraska Hospital with the diagnosis
of chronic glomerulo-nephritlis in the wemic phase.
The patient had bsen vomiting almost daily for 9 weeks
prior to onset of chlorprom2zine therapy. On 10/28/54,he
received 10 mg. of chlorpromi2zine by the intramuscular
route followed by 10 mg. three times daily. He remained
completely free of muse? and vomiting from 10/8/54 to
11/15/54 with the excep'tion of one episode of vomiting
on 11/1/54. No history or evidence of side effects
could be elicited from the patient. He was alwdys vary
cheerful and co-operative when seen. He stated that
the "orange pills s&em ‘%0 be the only thing that keep
me from vomiting."
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November 15, 1954 wis ths 12st dxy of interview
with this patient; ho wias subsequently hospitalizad 2t
Veterans' ddministration Hospit2l of Om:ha, Nebreska
where he expired.

This cass demonstriates the desirable sffects that
can be had from low dosages of chlorprom>zine in certain

cagses of n2use2 and vomliting dus to uremia.

Case V1

J. ¥., &2 19 year o0ld, white mle, was re-admitted
to University of Nebrasksa Hospital on 10/18/54 with
-abdomin2l and chest pain due to generalized metastasis
from & tardtocarcinom® of the testis previously removed.

Physiczl examimitlon revealed an smaciated white
m2le with liver palpable at 3 finger breadths below the
costal margin at the mid-clavicular line and p2lpable
abdomirnzl m2ss, and & 3 cm. p3lpadble node in the supra-
clavicular are2 on the right.

The patient was meussated and vomited on 10/19, 22,
24 to 26/54. His blood pressure ranged from 110/90 to
130/90. The patient was treated with radiation and
nitrogen mustard. He first recsived chlorprom2zine 25
mg. intrémuscularly on 10/26/54 with subsequent relief
for about 4 hours. Also, he received 10 mg. orally
four times daily and obtained mueh relief of ndusea
and vomiting though it did not completely subside.



On 10/28/54, the patient was givsn 25 mg. chlorpro-
r2zine intramuscularly a2t 4:20 p.m. followad by 6 mg.
nitrogen mustard at 5:20 p.n. with no vomiting noted.
Nitrogen mustard 8 mg. wes given on 10/31/54 at 1:15 p.m.
with same prescautlions 2s baefore with one spisode of amgsls
at 5:30 p.m. Nitrogen mustard was repsated on 11/2/54
at 8:00 p.m. and followed by 25 mg. chlorprom2zine
intramuscularly at 8:30 with no vomiting noted until
11/4/54. The p2tient continued to fail progressively
and expired on 11/6/54.

The patient was of the opinion that the drug mdde him
much more comfortible and less n2ussated although vomiting
did not completely cease.

The dosage, 2lthough very low in this case, wes
effective and of value to the patisnt as rauser and
vomiting was not continuous 2s prior to medlcation.

Also, 1llustreted 1s the affect of chlorprom2zine in
decreasing n2use® and vomiting induced by radiation and
nitrogen mustard.

case V1l

H. W. 18 a2 46 year 0ld white female admitted to
University of Nebraska Hospital on 11/5/54 with history of
p2in in right hip for past 6 months and 63 pound weight

loss in s2me period.
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The prtient had h2d 2 surpra-cervica2l hysterectomy in
1948. She began having vaginal spotting on 12/9/51.
A blopsy done in 1952 showed carcinomd of the cervix,
Stage 1V. ©She was treaited with radium 2nd x-ray
therapy at that time.

The present admission physical ex2mination revealed
a poorly nourished femrle, appedring somewhat older
than 46. Bilateral palp2ble inguinil nodes of 2 to 3 cm.
diameter and bilateral supra-clavicular nodes of I to
1% cm. diameter were present. Gynecologic2l speculum
examin2tion reveiled no visible cancer. The adensxae
were thickened and hard. Intravenous urography showed
a non-functioning right kidney. The diagnosis of
recurrent and metast2tic circinoma of the cervix was
made.

Radiation therapy was given 11/8/54 through
11/30/54 with heavy doses of x-ray through right and
left, gluteal, inguinal, lateral and supra-clavicular
areis. She was in much p2in and vomiting daily from
onset of therapy; Damarof§>and codeine were given with
miniml relief obtained.

The p2tient was started on 25 mg. chlorpromzine
intramuscularly followed by 25 mg. oradlly four times
daily; n2use2 &nd vomiting subsided within one hour.



MThorazipg Evalwtion Questiondtre™-

appears on reverse di%e
R
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On 11/18/54 chlorpromzine wes inersised to 35 mg.every 5
hours per os until 11/28/54. Demerole and codeine provead
ineffectwl in control of pain;-t.herefora morphine 10 mg.
with 25 mg. chlorprom®zine orally

svery 3 hours was started with subsequent relief on
11/28/54. At that time an episode of vomiting w2s charted
in nursing notes of patisnt's chart.

This p2tient was interviewed daily during the first

three days on the madication; she rsported only slight
dryhass of mouth and some vertigo, the latter |
of which she had expserisnced prior to medlication.
She felt that the medication was very beneficial for
relief of n2use2 and vomiting but aid not notice any .
potentiating effect of mrcotics administered concur-
rently.

This patient demonstrated the value of chlorproma-
zine in relief of nausea and vomiting 2ssocizted with
radiation ﬁherapy; also, some potentiation of morphine was

present during her last days of hospitalization.

DISCUSSION OF CASZS
In the igterviews-wifh the patients I followed as
closely &s possible the Thorézine Eviluation uestiomiirs
(20) used by the University of Netraska department of
surgery . (Questionaire form appears on facing page.)
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Side affects in the saven prtients wsrs vary mini-
mel; two reportinz slizsht variizo (one pitiesnt thought it' -
w28 praseut prior to medicition), one rsvorting dry-
ness of mouth, 2nd one rasporting exdgger:ited n>uss2 “nd
vomiting apparsntly dus to chlorprom2zine 2dninistrition.

Though no st2tistical signific2nce ce2n be 2ttributed
to amilysis of so faw c2sas; these caises do 1llustrate
some tharapsutic uses of chlorprom2zine in low dos2gs.
Tha lightest dos2ge baing 40 mg. par day a2nd the heaviast
being 200 mg. per d2y. The c2ses 2nd their rssponses
may be t2bul2tad 28 follows:

Table V Summary ol Jxs2s Abstracted.

Cause of Averzge Side Therapautic
Case Diagnosis Nzugex & Daily Effects Response
Vomiting  Dose

. 1 persistent rona 40nz/day O excellent
singultus
11 hyperemesis none 150n3/d*y emasis poor
grividzrum
111 chronic morphine 5S5mg/day O exceallent
refractory sulfate
anemia
1V hyperemesis none 100mg/day © good
gravidarum :
V uremia none 40mg/d2y O axcellent
V1 teratom® of nltrogen 40mg/day O fair to
. testis mustard & prn dose good
& x-ray
¥1l1 wetastatic ' 100mg/d2y vertigo,..
c2, cervix radiztion dryness of
mouth  ~o0d
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C2ge 1 1llustrated the use of chlorpromzine in
intractable singultus 2nd contrary to dosges clited by
others this p2tient responded ramarkably well under 40 mg.
par dxy.

Cages 11 and 1V dsmonstratad that chlorprom2zinemay
be used successfully in some cises of nzuss®: and vomiting
of pragrincy, aspacli?lly 2s 2n 2djunct to othar therapy =s
in casa 1V. Case 11, howavar, illustrated
a possible @lde affact of nrtuser and vomiting whan other
therapy had stopped womiting dbut not mdusea.

Case 111 1llustrated affactivensss of chlorpromg-zine
in »realisving vomliting 1induced by morphine sulfats
2dministretion.

Cases 1V and V possibly showed the best response
to chlorprom2zine's use 28 an a2ntismetic agent; ralisf
obtained with 2s 1little 28 40 mg. daily.

Cases V1 2nd V11l demonstrated the reduction of ntusad
and vomiting due to metastasizing maligmancy,radiation,
and nitrogen mustard therapy. Ca2se V1l showed some
mrootic patentiating effect Jate in
hospitallzatlon.pax_'iaﬂ.



SUMMARY
Chlorprom®zine is a phenothiazine dsrivative which
8 several pharmicologlc properties.

a- It acts upon t.h‘e chengo-r‘ecept“.or trigger
zone of the medulla to prevent vomi-
ting induced by substances stimulating
the chemo-,receptbr trigger zone asg
apomorphine, morphine, Hydergin@,
and intravenous copper sulfate. It
doés not protect the dog aglinst
emesis induced by Ve_rno_:L@ which
affeets ﬁhe nodose ggnglion. Cats
were protscted only to a sl;ght
degree against pilocarpine n3usea
and were not protected &ghinst emesis
induced by most other substances
mentioned because of the lack of a
well differentiated chemo-recaptor
trigger zZone.

b~ It has a’drexﬁiine ‘'neutralizing propsr-
tles and prétécts.,animalé from
ordirarily lethal doses of adéqnp#-
1ine. ' |
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c- - It produces centrxl nervous system

In Eumans:

Y-

effects m2inly manifssted by seda-
tion a2nd obliteration of conditioned
reflexes in anim21s.

It snhances or potentiates the

effect of other sedatives.

It has an antiesmetic effact in

cases of vomiting due to uremia,
morphine, 2pomorphine, nitrogen
mustard, radiz2tion, ntuse2 and vomi-
ting of pregmancy, and even in bowel
obstruction..

It has been found ineffective for
trea tment of nmrusad and vomlting

of sad -sickness.

It has been found effective in po-

tentlating anrlgssia of oplates

‘used to control pain in casss of

advanced mdligrancy. It appears

36 havevthe 8ffedts’of-a “medical

lobetomy", thus helping lessen
sevérity of pain.
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d- It has-<been found affective in

treatment of persistent hiccoughs.

Ca.sog, demonstrating most of theses features,
were abstractad in this paper. These cases were on
doszges of 40 to 200 mg. pear day.

Side effects obsarved were urticaria, vartigo,
sada.tlon, orthosta2tic hypotension, obstructive jaundice,
divyness of mouth, nasal 'eonga's'tion, pyrosis, and sven
rduse2 and vomiting in rare instancés, Hy‘po\t.ension is
probably lts most serlous a.‘!-.ci'a affact beq_a{xsa i’ts;sevari»
ty cannot be predicted by the size of ths dosage.
Jaundlice 1s obstructive in character with stﬂtﬁs iﬁ

. the sma‘llast --radicals’ ¥y ms boen raveraibl@ in alt
casas.,j Bince only 7 to 8% of chlorpromazina is olimi-

......

: nated through: ‘the kidney, it is pmbable tha-t the

liver 48 the m2 Jor site of detoxification.
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