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THERAPEUTIC ACTION OF A PITUITARY
EXTRACT IN RETINITIS PIGMENTOSA*

BY

0. CONTI, J. C. Mussio-FoURNIER, P. CARRIQUIRY,
and F. GONZALEZ VANRIELL

Instituto de Endocrinzologia, Hospital Pasteur, Montevideo, Uruiguay

ONE of the theories put forward to explain retinitis pigmentosa
attributes this condition to endocrine disorders. Several authors,
among them Bardlet (1919) and Bing (1931), have suggested that
the adiposo-genital dystrophy seen in the Laurence-Moon-Biedl
syndrome is of liy,pophiy-seail origin ; the first to state that the
disease as a whole was due to a dienceplhalic lesion was Sterling
(1930). Zondek and Koehler (1932) maintained that ordinary
retinitis pigmentosa, as well as that observed in the Laurence-
Moon-Biedl syndrome, was due to hypophyso-tuberal changes.
These theories have led to the trial of total pituitary extracts in
the treatment of retinitis pigmentosa. WVith this medication,
Reilly and Lisser (1932) obtained a favourable effect upon the
visual acuity of a patient witlh the Laurence-i\loon-Biedl
syndrome. Viallefont (1936) found improvement in visual acuity
and hemeralopia in three cases of retinitis pigmentosa. Pesme
and Hirtz (1937), treating a case of Laurence-M\loon-Biedl
syndrome in this manner, obtained an improvement in vision
with a decrease in photophobia and nystagmus. Jores (1933),
instilling melanotropic hormone into only one eye, in man, found
an increased rate of dark adaptation in that eye. This led Basile
(1939) to use a pituitary extract containing this hormone in the
treatment of retinitis pigmentosa; he used it in subconjunctival
and subcutaneous injections and in instillations, and obtained an
improvement in the hemeralopia in several cases of retinitis pig-
mentosa, but not in visual acuity. Gonzalez Vanrell and others
(1948; 1949) also obtained an evident improvement in visual
acuity in this disease by the use of subcutaneous injections of
an extract containing melanotropic hormone. Later, Mussio-
Fournier and others (1949) obtained favourable results in retinitis
pigmentosa with conjunctival instillations of an extract having a
high content of melanotropic hormone.

* Received for publication May 11, 1950,
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656 0. CONTI AND OTHERS

Treatment
The extract used is prepared froIm1 interim1ediate and posterior

lobes of bovilne hp1opPOhYses; it h1as no oxytocic or vasopressor
effect, but lhas an intense mielanotropic action. It is used both
in the formii of subcutaneous inj'ections and in ocular instillations.
The injectable extract contains 400 frog units per ml. and is
genertlly given in twice weekl injections of 1 ml. The extract
prepared for instillation contains 16,000 lT. per ml.; it has a
similar pH to that of the lacrimal secretion, and is more or less
isotonic therewvith. We have generally made twXo instillations
per week, but the frequency depends upon the results obtained.
Thus, in some cases, the favourable effect of each insitillation
only lasts toxo or three days,w.vhile in otthers we have seen it
extend to 15 or 20 days or even two months. Tlhree drops are
instilled into each eye at ' intervals between drops, and -30' to
60' after tIe last dlrop the effect upon the vision is checked. In
the majority of cases with favourable restilts, these appear Nwitlin
this time.
The hiistories of 22 cases treated with pituitary extract are given

below.

Case Histories*
Case 1. S.S., mnale, aged 23 years, seen in March, 1947. Typical retinitis

pigmentosa with posterior capsulo-lenticular opacities. Visual acuity: R.E., 0-2;
L.E., 0.4. Visual field showing a concentric constriction close to the fixation
point. Treatment was begun with injections of extract and three months later
vision was 0.7 in the right eye and 0.4 in the left. Hemeralopia and photophobia
had decreased and headache, which had long been present, disappeared. By
February, 1948, vision reached R.E. 0.9 and L.E. 0.7. Treatment has been
continued regularly since then except for an absence of patient from city lasting
45 days, at the end of which vision had fallen to R.E. 0-7 and L.E. 0.5. One
hour after instillation former values were recovered. On March 17, 1949, vision
was: R.E., unity; L.E., 0.8. There were no fundus or field changes.
Case 2. M.G., male, aged 28 years. Seen March, 1947. Typical retinitis

pigmentosa. Vision: 0.5 in both eyes. Astigmatism, correction of which does not
increase vision. Visual field: ring scotoma from 10' to 30°. Treatment with
injections was begun, and on July 4, 1947, visual acuity was R.E. 0.9 and L.E. 0.7.
Hemeralopia and photophobia had decreased. On October 30, 1947, vision was
0-9 in each eye. Patient has been lost sight of since then.

Case 3.-B.R., male, aaed 54 years. Seen February, 1947. R.E. with typical
retinitis pigmentosa. L.E. long since enucleated. Vision without correction: R.E.
counts fingers at 30 cms. Lenticular opacities. In March, 1947, treatment was
begun with subcutaneous injections, twice weeklv, of the pituitary extract. On
July 4, 1947, vision was 02. Patient was now able to go about the streets alone.
Treatment was continued and in April, 1950, vision was 0.6. Hemeralopia and
photophobia improved. No improvement in visual field.
Case 4. J.B., male, aged 48 years. Seen June, 1947. Retinitis pigmentosa.

Vision: R.E. 0.04; L.E. 0-02. Treated with injections. On November 17, 1947,
vision was: R.E. 0-1 and L.E. 0-04. Patient during this time did not follow treat-
ment regularly and was lost sight of after the date mentioned.

* Visual acuity is given according to the International Decimal Scale.
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PITUITARY EXTRACT IN RETINITIS PIGMENTOSA

Case 5.-A.S.B., female, aged 37 years. Seen June, 1948. Retinitis pigmentosa.
Vision: R.E. 0-5; L.E. 0.3. Visual fields constricted to within 10° 150 of
fixation point. Two injections were given per week, and after the twentieth injec-
tion vision reached unity. The hemeralopia improved. Visual fields remained the
same.

Case 6.-V.A., male, aged 49 years. Seen April, 1948. Retinitis pigmentosa.
Vision: 0.6 in both eyes. Slight lenticular opacities of congenital appearance.
Signs of sclerosis in the arteries of the fundi, consistent with hypertension. Visual
fields constricted to 10° of fixation point. After 20 injections vision became
normal. Hemeralopia improved. From October, 1948, until July 31, 1949, treat-
ment was continued with one injection per week, the improvement persisting.

Case 7.-F.P.F., male, aged 56 years. Seen November 17, 1948. Retinitis
pigmentosa. Advanced sclerosis of both lenses. Chronic simple glaucoma. Vision:
R.E. 0.25; L.E. 025. Visual fields constricted to 50-70 of fixation point. With
injections and four instillations vision reached 0.5 in both eyes on January 5, 1949.
In the right eye visual field increased 5° on some meridians.
Case 8.-P.D., male, aged 54 years. Seen on November 12, 1948. Retinitis

pigmentosa. Vision with correction: 0-5 in both eyes. Fields reduced to within
50 of fixation point. -On this date, after an instillation, vision reached 0.7 in both
eyes. Instillations were continued and on December 21, 1948, corrected vision
reached 0.9 in both eyes. In February, 1949, fields had increased 3° on some
meridians. Hemeralopia improved. An improvement is obtained in the photo-
phobia, but only lasting 24 hours after each instillation. Treatment was continued
and on July 20, 1949, improvement persisted.

Case 9.-M.F.C., female, aged 61 years. Seen November, 1948. Retinitis
pigmentosa. Vision: R.E. 0-3; L.E. 0-15. Fields constricted to within 2°-4° of
fixation point. On April 20w 1949, after a series of 40 injections and 4 instillations,
vision was 0.5 (doubtful) in both eyes. Hemeralopia had improved. Fields
unchanged.

Case 10.-H.F.I., female, aged 58 years. Seen November 17, 1948. Retinitis
pigmentosa. Chronic simple glaucoma and advanced opacity of both lenses.
Vision: R.E. 0.3; L.E. 0-15. Superior fields narrowed to within 60 or 80 of fixation
point; inferior fields to within 180 or 220. On April 20, 1949, after 40 injections
and 4 instillations, vision was 0-5 in both eyes. Fields had increased as much as

40 on some meridians. Hemeralopia had not improved:
Case 11.-M.D.T., female, aged 38 years. Seen January 18, 1949. Vision: 05

in both eyes. Fields constricted to within 2° of fixation point. On February 1,
1949, after 6 injections vision was 0-6 in both eyes. On March 9, 1949, nasal
and temporal fields had increased 30 in both eyes. There was no improvement of
the hemeralopia.

Case 1.-J.D.C., male, aged 36 years. Seen December 1, 1948. Typical
retinis pigmentosa. Vision: R.E. 0 3; L.E. 0.5. Fields: R.E. constricted to
within 50 of fixation point, concentrically; L.E. the same, but extending to 90
upon the temporal side of field only. After 18 injections vision was 0-6 in both
eyes. By April, 1949, fields were of 100 extending to 130 on both nasal and
temporal sides. Improvement in both hemeralopia and photophobia.
Case 13.-R.B.H., female, aged 45 years. Seen November, 1948. Typical

retinitis pigmentosa. Vision: R.E. 0-25; L.E. 0.3. Fields constricted in both eyes:
R.E., nasal field reduced to 20 and temporal to 50 of fixation point; L.E., nasal
field reduced to 20 and temporal field to 40. In January, 1949, after treatment,
vision was 046 in both eyes, and fields were both circular as follows: R.E. 50 and
L.E. 4°. Improvement was observed in both hemeralopia and photophobia.

Case 14.-A.V., male, aged 58 years. Seen October 4, 1948. Typical
retinitis pigmentosa. Slight posterior opacities in both lenses. Hemeralopia.
Photophobia. Vision: R.E. 0.5; L.E. 0.1; peripheral vision only, due to destruc-
tive lesion of the macula of the latter eye. Fields 100 to 150 from fixation point.
After 15 injections vision in R.E. increased to 0-6; L.E. did not improve. After
40 injections vision unchanged. Hemeralopia no better. Photophobia decreased.

Case 15.-AB., male. aged 47 years. Seen October 5, 1948. Retinitis pigmentosa.
Vision: R.E. 04; L.E. fingers at 30 cms. Slight lenticular opacities. Field con-
stricted almost to fixation point. Treatment was started with injections, and after
one month vision was: R.E. 0.7 and L.E. 0.04. Hemeralopia and photophobia
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0. CONTI AND OTHE.'RS

distinctly improved. On November 5 an instillation was made and 30' later vision
was: R.E. 0.9 and L.E. 0.1. Treatment was continued with injections, and in
March, 1949, improvement in vision persisted. Improvement of hemeralopia and
photophobia, fields unchanged. Reading improved, so much so that patient who
could previously only read a few paragraphs at a time, is now able to read a
whole page of a newspaper.
Case 16. L.B.F., female, aged 50 years. Seen September 21, 1948. Retinitis

pigmentosa. Vision: 0.6 in both eyes. Hemeralopia and photophobia. Fields
constricted to within 10° of fixation point. Two injections were given per week,
and after the fifth injection vision was 0.8 in both eyes. Hemeralopia and photo-
phobia improved. Injections were continued and on November 8 vision was still
0(8 in both eyes. On this date an instillation was made and 30' later vision reached
uinity in both eyes. Hemeralopia had decreased so considerably that patient was
able to go out alone at night, which she had not been able to do for five years.
A combined treatment was continued with, and on July 28, 1949, the improvement
persisted without field changes.

Case 17.-A.P.Q., female, aged 44 years. Seen in October, 1948. Retinitis
pigmentosa. Vision: R.E. 0-6; L.E. 0.02. Hemeralopia. Fields constricted to
fixation point. Treated with injections from the first day. On November 5. 1948,
vision was: R.E. 0.9; L.E. 0.1. Hemeralopia improved. Since then patient has not
returned for observation.

Case 18. T.S., male, aged 28 years. Seen February 24, 1949. Retinitis
pigmentosa. Vision: 0.6 in both eyes. Fields constricted to within 5° and 10° of
fixation point. Forty minutes after instillation vision increased to 0.9 in both
eyes. On March 12, after having received two injections, these same values were
found. After this, four more instillations were made, and on April 6 visual acuity
reached unity in both eyes. Hemeralopia improved.
Case 19.-O.L., male, aged 42 years. Seen January 20, 1949. Retinitis

pigmentosa. Vision: R.E. 0.04; L.E. 0.1. Fields constricted to within 2° of
fixation point. Combined treatment was given with both injections and instillations,
without evident effects.
Case 20. A.P., male, aged 25 years. Seen December 29, 1948. Retinitis

pigmentosa. Vision: Finger movements at 30 cms. On March 4, 1949, after a

combined treatment with subcutaneous injections and instillations, vision was:

R.E. 0.04; L.E. counted fingers at one metre. On March 21 a retrobulbar injection
of 0.5 ml. extract was made into the right eye. One hour later vision in that
eye was 0 1 at a distance of 4 metres. From then until May 9 patient received
two subcutaneous injections per week, and states that for the first time for a year
he is able to go about the city unaccompanied, although with some difficulty.
Excentric vision is now 0 1 in R.E. and there have been no further changes in L.E.
Case 21.-M.P., male, aged 29 years. Seen March 29, 1949. Retinitis pigmentosa.

Vision: R.E. 0.02; L.E. 0 04. Posterior lenticular opacities in both eyes. On
April 28, 1949, after 8 instillations, there was no improvement.
Case 22. P.V., male, aged 35 years. Seen April 11, 1949. Retinitis pigmentosa.

Vision: R.E. unity; L.E. 0.6. Fields in the neighbourhood of 30°. On April 28,
after two instillations, vision was unity in both eyes. Photophobia diminished.
Before treatment was started, patient suffered from headache after reading or

writing for two hours. This trouble has now disappeared.

Results

Out of a total of 2'2 patients treated, the results were favourable
(as regards visual actuit) in sixteen (Cases 1, 6,3, 5, fi, 7, 8, 10,
12, 13, 15, 16, 17, 18, '20, 22), negative in two (19 and 21), and
doubtful in four (4, 9, 11, and 14).

Increase in vision has been as great as 0.8 (Case 1); it has been
observed in patients with lenticular opacities of varving degree
(Cases 1, 3, 6, 7, and 10), including two cases of simple glaucoma
(6 and 10). Hemeralopia imnproved in fourteen cases (1, 2, 3, 4, 5,
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PITUITARY EXTRACT IN RETINITIS PIGMENTOSA

6, 7, 8, 12, 13, 15, 16, 17, and 18); there was no improvement
in seven, and of the remainder there are no data available. Out
of thirteen patients with photophobia, ten improved.
The visual field was only studied in fourteen cases during

treatment: in eight the field did not vary, while in six there were
small increases of 20 to 50, in some cases concentrical and in
others segmental. We believe that further observations will be
necessary to decide upon the significance of these apparent
increases in visual fields.
The increase in visual acuity was obtained in some cases with

injections (Cases 1, 2, 3, 5, 7, 12, 13, 14, 17, and 20), in others
with instillations (8 and 22), and in others again with a combined
treatment (6, 10, 15, and 16).
Of the three methods of administration of the extract (sub-

cutaneous injection, instillation, and a combination of the two)
we consider instillation to be the best. Thus, in two cases (15
and 16) after obtaining considerable improvement with a series
of injections extending over several weeks, vision increased 0.2 in
each case, 30' after a single instillation. This efficacy combined
with its simplicity makes instillation the ideal method.
As regards the duration of the improvement, our information

is limited by the short time during which we have been using
this medication. However, in our first patient treated (Case 3)
the improvement has increased steadily for the last three years;
the patient began with vision counting fingers, and now has
vision 0.6.

In those cases in which no result is obtained by our methods,
it is suggested that a trial be made with subconjunctival and
retrobulbar injections.

Discussion
In the first place we wish to point out that the success obtained

in the treatment of retinitis pigmentosa with a pituitary extract
in no way confirms the diencephalo-hypophyseal origin of this
disease, inasmuch as this medication has been seen by us to
give similar therapeutic results in the visual disorders of albinism
and retinitis diabetica (Mussio-Fournier and others, 1949b, d, e),
in high myopia (Conti and others, 1949), in hypertensive retino-
pathy, and in senile degeneration of the macula (Mussio-Fournier
and others, 1949c)*.
As to the question of how the preparation ernployed reaches

the retina, little can be said. However, since the application of

*Velter and others (1950) and Dollfus (1950) obtained favourable results in
France with our pituitary extract, and similar results have been reported in
Argentina by P. 0. Cuzzani (1949) and B. Malamud (1949).
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0. CONTI AND OTHERS

the preparation to one eye favourably affected both, absorption
and tranisportation by, the blood would seem to be likely.
The third poillt to consider is the mechanisim by which the

substance acts. No doubt there is an action on the retina. The
improvenment of the hemeralopia, a disorder clue to ain alteration
of the rods, indicates that the medication acts upoIn the latter.
The increase in visual acuity observed is most likely due to an
effect upon the cones*. Just as digitalis is beneficial in cardiac
insufficiency, whatever the cause may be, so this extract increases
the functional capacity of the retina in disorders of widely
differing aetiology.

TFhroughout our researches we have borne in mind two
hypotheses: first that the extract operates through a physiological
action of the melanotropic hormone upoIn the vision; second that it
acts tlhrough a non-hlormonal pharmacological property.
The therapeutic success obtained by us latterly with instilla-

tions of an extract of muscle tissue in various disorders of the
eye (retinitis pigmentosa, hiigh myopia, diabetic retinopathy)
seems to confirm the second hypothesis (M\Iussio-Fournier and
others, 1949c).

Finally, it is to be remembered that IXFilatov, using implants
and extracts of -xidel differing tissues, statesihe has obtained
good results in various diseases of the eyes. We do not
consider ourselves to be in a position to say, as yet, whether or
not the active substance in our extract is the same as Filatov's

biogenic substances", btt we wish to call attention to the
simplicity of our instillation technique. As this treatment is not
aetiologic but merely symptomatic, it would seem reasonable to
suppose that the diseases of the eye thus treated will themselves
continue their lhabitual chronic course. The exact percentage of
improvement and average duration will only be obtained after
furtlher researclh.

Summary
T wenty-txvo cases of retinitis pigmentosa wxere treated writh a

pituitary extract, favourable results being obtained in sixteen. The
mode of action of the extract is discussed, although it is not
known wNshat the active principle may be.

We are indebted to Laboratorios Senac, Montevideo, Uruguay, for their
collaboration in preparing the extracts used in this research.

The instillations of normal saline solution into the conjunctiva of several
patients produced no effect, favourable results being obtained when pituitary
extract was afterwards instilled, thus showing that this treatment does not act
through psychotherapy.
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