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CONTRIBUTION TO THE STUDY OF THE ANTISZIOTIC
PROPERTIES OF CHLORPROMAZINE OR 4560 RP

Zfollowj” is a translation of an article by
Je L. E don, of the laboratoire de Bacier-
lologle de la Faculte de Medecine de Paris
(Racteriology laboratory of the Medical School
[University of/ Paris, presented at the & July
1961 meeting of the Societe Francaise de Mic-
roblologle %French Microolology Sccilety) and
published in the French-language perlodical
Annales de l'Institut Pasteur (Annals of the
Pasteur Institute), Vol 101, No 6, 1961, pages

(:> 876=-£86

The assumption of an action of chlorpromazine on
lower organlsms 1s not something recent. In fact, in 1953
Decourt and colleagues [% and ZSracketed numerals refer
to similarly numbered items in the bibllography appended at
the end/ made qualitative studles of the effect of increas- i
ing doses of chlorpromazine on the development of various ‘
germs, cultivated in plaln water with the addition of pep~- |
tone that had been seeded with 24-hour cultures, Noderate
doses (approximately 30 ME per ©1) inhibit the multiplica=-
tion of the germs. Decourt compares this action with the |

Vaa

actlon observed 1n higher organisms and speaks of "narco- ?
bilotic activity". Thils activity, almost universal, was ob-
served with similar doses in such different microcrganisms
as bacteria, infusoria (Tetrahymera piriformis), seeds of i
higher plants (Lipidium sativum) or.of lower mushrooms l
(Steripgmotocystis pigra). Hovwever, Decouri poiris out ihree
exceptions to this rule: narcobiosis i3 observeé in Eschcr-
ichia colil, Salmonella lyphimurium and Aerobacier aerocencs
only with chlorpromazlne doses that approach 2,000 g per
ml. Decourt, finally, singles out a bactericidal power fron
thls narcoblosis. The bactericidal doses are weak for some
of the bacteris studied (50 pg per ml for a staphylococcus
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or a streptococcus), extremely high for the rest (greater
than 5,000 Fg per ml for Escherichia gcoll or Clostridiun
septicum).

We have conslidered 1t interesting to review these
fasts in the light of techniques inspired by procedures cur=-
rently recommended for studying fungal antibiotics,

MATERIAL AND TECHNIQUES

Ve used pure, powdered chlorpromazlne (hydrochloride)
The welghed product 18 put in agueous solutition. The desired
dosages are obtained by means of succesafive dilutions of

the original solutlon. These solutions were always prepared
extemporaneously.

1, During a first period, we made qualitative tests
of the actlivity of chlorpromazine on eight germs, all of
them aercblc:

Four gram=-negative germs: Escherichia c¢oll, Salmon-

ella paratyphi A, Proteus vulgaris and Pseudomonas gerugi-

nosa.

Four gram=-positive germs: Staphvlococcus aureus,
Streptococcus fecalls, Bacteridium anthracis and Mvcobace-
teriun tuberculpsis (H3TRV).

Increasing doses of chlorpromazine are put in stop-
pered tubes containing 10 ml water, with the addition of
peptone, glucose and a pH indicator (thls last addition,
which facllltates reading, 1s not really useful except f .o
weak doses of chlorpromazine, since strong doses acidify
the medium). Inoculation is uniform: two drops of a cul-
ture in broth, 24-hours o0ld. Two reedings are taken, mac-
croscoplic and microscoplc (fresh state, Gram) after twenty-
four and forty=-eight hours of incubation at 37°C.

For liycobacterium tuberculosis we changed only the
culture mediums and the reading timec: the doses of chlor-
promazine are put in Dubos' mediums with Tween-80, inocu-
lated with five drops of a culture of lhycobacterium tuber-
culosis in Dubos' medium with Tween-80, eight days old,
Readiggs were taken after eight and fifteen days incudbation
at 37°C.

2. In a second perlod, since we had an idea of the
inhibitory doses of chlorpromazine, we attempted to ascertain
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wnether the observed actlion was bacteriostatlc or bacter=
1cidal, We repeated the preceding experiments, but, in-
stead of belng satisfled with an approximate evaluation,

we ccunted the germs present in our water contalining peptone
and glucose plus chlorpromazine, ag well as in control water
containing peptone and glucose, - wade our count at the
noment ¢f inoculatlion, after tweaty-four hours and after
forty-cight hours of incubation at 37°C., aiways using the
same procedure: removal of a drop of the liquld medium
being studied. Successive dilutions in 1:10, 1:100 1:1C00
and 1:10000 phyeiologlcal water. A streaX 1s madec with a
loop on agar poured the evening before into a Peiri dish,
for each of the dilutions as well as for the non=diluted
medium. The count 1s made after inscubation for twenty=-four
hoursa at 37°C, The figures correspond to the number of col-
onies located on the streak that carrles the most frequently
readable dilutlon.

3. Next, while studying an eventual resistance that
was acquiredto chlorpromazine, we were able to perform only
one experiment on a liquid medium for only four germs.

For Staphylocgeccus aureus and Streptocogcer's fecalls,
we lnoculated a series of tubes, contalring 10 ml to wnich
peptone, glucose and & pH indicator had been added, plus
increasing doses of chlorpromazine ranging from i0 to 300

M8 per ml, with two drops of a 24-hour oldé broth of the
germ belng studlied, After incubatinn for twenty-four hours
at 37°C., the tube corresponding to the highest dose of
chlorpromazine that still permitted cultivation 1s removed
and 1ts contents will be used to seed (two drops per tube)
a new geries of water contalning peptone and glucose plus
chlorpromazine, as well as a control tube, Sixteen succes-
sive passages are performed.

The preceding techniaue cannot be used for Proteus
yulgaris and Pseudomonas aeruginosa, due to the large a-
nounts of chlorpromazlne that are required. The experiments,
5t11]1 based on the same principle, were performed In hemoly-
sls tubes containing 1 ml water with peptone and glucose
plus calorpromazine, Inoculatlion was with one drop of a 24~
hour old brotn, dlluted to 1:100.

4, Finally, we studied, in vivs, an eventual activ=
ity that was both preventive and therapeutic.

Wo lnoculated subcutaneously three loits of Tiitecn
white mice with a virulent strain of Diplococcus pneumonias:
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the firat lot, with 0.5 ml of a 24~hour old culture in as-

citic boulllon; +the second one, 0.5 ml of the same culture
diluted to 1:10000; the third one, with 0.5 ml of a 1:10,-
000,000 dilution. Each lot was divided into three series;

the first seriles served as control; the seconéd ono had nle
ready racelved, the svening hefore, a subcutaneous inlectlion
of 20 mg per kg of chlorpromnazine; this Injection vas re-

peated at the time of the mleroblen inoculation. The third

series recelved, simultaneously with the germ, 20 mg per Xz
of chlorpromazine, both administered subcutaneously in dif-
ferent points., The survivors of serles 2 and 3 reccived a

subcutaneous injection of 20 mg per kg of chlorpromazine

- every twenty=four hours,

The same experiment was performed on two lots of mice
that were inoculated with 0.5 ml of & 24=hour old culture
of Bacteridium anthracis, pure and diluted to 1:50, and on
] a batch of mice inoculated with a pure culture of Stapny-

lococcus aureus. All the dead animals were autopsieé and
verification seedings were made., Organ smears (liver and

spleen) were made systematically and were stained by weans
of Gram's method.

s FEirst Series of Experiments. It reveals an un=-
deniable abllity to inhibit microbian development (Cf.
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[legond;/ a) Germs studied; b) Doses of Chlor-
promazine (in _pg per mi); ¢) Control: 4)
Gram=negative; 'e) Gram=-nositive.

Although the gram-negative germs are only secnsltive
to relatively high doses (100 e or more), ihe gZram=posi-
tive cer.:3 ithot were studled are inhibitedé by wear coses (a
few Mp). Hycovacterium ruborculeosis does not escape from
this rule. zHowever, according to subseguent experiments,
it seems to us that this germ may easily and rupidly acquire
a resistance, which, morecover, 1s relative).

In the course of these experiments, we were able to
study the morphology of the germs subjected to the actlion
of chlorprounazine. All the motlle werms that we siudled
pres.rve thelr motllity in the presence of chlorpromazine.

Wit Cram Staining, the alterations are more or 1
conslderatic: Bacterium anthracis and Streptococeus feg

t-+ L3
t-~ 0

e
ocalis
isplay only a relative lrrepularlty in size, Staphvlococ-
cus aureus 1s much more interesting, INMasses of enormous
levuriform shapes, with slightly blurred edges, weakly sram=
positive (all the more weak as the components are larger),
resembling protoplasts, appear 1In the middle of unaitercdé
fields. VWe were able to observe identical shaves on the
Same germ cultivated in a hypertonic medium plus chlorprom-
azine, We found the same levurlform shapes with a sphero-
plastic appearance (gram-negative this time) on the grom-
negative germs that we studled, Moreover, greater modifi-
cations ¢f tinctorial affinities (certain elemenis of nor-
mal shape retain the Gram staln quite definitely) and a
clear tendency toward auto-aggiutination must be noted. All
these facts can do nothing more than suggest a considerable
change in the microbian wall.




Nombre de co'nnies

Flg. 1. Growth curves of Stanhvlococccus aurnus in
the presence of chlorpromazine (number of colonles
in one drop of a 1:1000 dilution of the medium he-
ing studied). 1, Control curve; 2. In the pre=
sence of 1 ug per ml of chlorpromazine; 3. In
the presence of 10 g per ml of chlorpromazine;
4, In the presence of more than 120 Mg per ml of
c¢hlorpromazine.

/Tegend;/ Nombre de colonies = number of colon-
les; temps = time,
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Flg. 2. Grc th curves of Barter!dlum anthraoc's In
the presence of chlorpromazire (number of colc.iics
in 1 drop of a 1:100 dilution): 1. Control curve;
2. In the presence of 2 g per il of chlorproma=-
zine; 3. 1In the prosenco of 4 flg per nl of

-6 -

g ——




chlorpromazine; 4, In the presence of more thran
Mg per ml of chlorpromazine. (Same legend as
by

for ig. 1).

1051

82 ,

Fig., 3. Growth curves of Salmonella parat-mil A
in the presence of chlorpromazine (rnuaber ol col-
onies in 1 drop of a 1:10000 dilution): 1, Con-
trol curve., 2. In the presence of 10 Mg per mi
of chlorpromazine. 3. In the presence of 200 Mg
per ml of chlorvromazine. 4, In the presence of
more than 250 Frg per ml of chlorpromazine, (Same
legend as for Fig. 1).

2. Seccond Serles of Experiments. A complete report
of a2ll the ccunts made woulid be duil, bLherefore we shazlil
only glive the figurass for the three dosagts of chlorpronma-
zine that have an activity of different nature, s:till re-
ferring to the counts made of a control culture, Of course,
all the intermedlary stages exist between the apparent in=-
activity of the product and the three activitles taken as
typlical,

YWe present these results (Figs., 1, 2, 3 ané &) in thne
form of nicroblian growth curves,

Regardless of the germ under consideration, the action
on the chlorpromazine always seems to be the same: with weal
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with the chlorpromazinc doses, terminating finally with a
total inhibition of the srowth, With still stronrer doses,
the actlion bocones bactericidal, Thus, thc inhibdbitory
power of chlorpromazine on microbvian developmon®t must be
compared with the inhidbitory ability of an antiblotlic,

doses, bacteriostatic action that kocps increasing

Flgure 4 shows us, on the other hand, that Psocudo-
monas asruginoss may very rapldly become resistant to doses
of chlorpromazine that are initirlly bactericidal.

Hombre dp calcmies

Filg. 4. Growth curves of Pseudomonas aeruzinosa
in the preasence of chlorpromazine (number of cole
onies in 1 drop of a 1:10000 dilution): 1. Con- |
trol curve. 2. In the preasence of 200 g per '
ml of chlorpromazine. 3., 1In the presence of 400 !
me per ml of chlorpromazine. 4. In the presence E
47 500 fkg per wl of chlorpromazine, |
|
|

/Lependi/ resistants = resistant (otherwise seme
as Fig. 1).

3. Study of the Acoulired Resis*tance. Ve found an I
acquired resistance of a peﬂicill*ﬂ tyre in threc of the i
four germs atudled, with the germs adaptling themselves in !

|

zultiple stages (Cf. Tables II, IIT and IV). )

The germs that have become resistant may loso their
resistance secondarily, with the decrease atill occurring
in suecesslive steps.
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Tho reslistant germs always seem to us to have a nor-
mal morphology.

Table 11

Study of the Resistnonce to Chlorpromazine Accuired
by a Straln of Stanphylococcus aurcus
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[Lerend:/ a) Control; b) Doses of chlorproma-
zine (in pg per ml).

‘+e  Study in vive., Althougn chlorprcmazine had an
undeniable narcoleptic actlon on the inocculated mice, it
showed 1tself, unfortunately, to be lacking in any anti-
infectlous power, elther preventive or therapeutic. All
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the troated animals dled in the same perlod of time as the
control anlmals and presented the same visceral leslions.

Table III
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DISCUSSION

Several orders of facts seem to stand out: chlor=-
promazine acts on germs like an antibiotic. This activity
does not appear to be exerted in the same degrae on all of
them: although 5 M8 per ml are bactericldal for Staphy-

ococcug aureus, more than 500 are necessary to obialin the
same actlon on Pseudomonas aerucinosa. 1In splite of ihe
small number of specles studied, it seems indeed that chlor=
promnazine involves primarily gram-positive germs, since
gram-negative germe have a qulite considerable natural rosis-
tance. Thus chlorpromazine probably acts like a narrow
bacterial spesctrum antibiotic. A comparison with penicililin
developed which was to be strengthened, on the one hand, by
a resistance acaquired in multliple steps, on the other hand
by changes in the microblan wall, Therefore, if we had to
descrivte the antibacterial action of chlorpromazine in one
word, wWe would speak of an antibiotic of a penicilliin tyve.
This manner of acting, which appears to be specifically
microblan, seems to us to be scarcely comparable with the
activities of chlorpromazine on higher organisms. Chlor-
promazine seems to us to be a neuroleptic and an antibiotic.
We do not believe that i1t is a "narcoblotlc", to repeat
Dezourt's word. Only the exact knowledge of the mechanisms
-of actlon of this drug could solve the problem definitively,
but we are still quite far from 1it.

SUMMARY
In vitro, chlorpromazine behaves 1llke a narrow bac-
terial spectrun antiblotie limited to gram-positire geras.
It is responsible for parletal alterations., With respect
to 1t, germs may acquire a resistance in multiple steps.

In vivo, chlorpromazine does not appear to have any
action, either preventive or therapeutic,
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