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(3) The schemes made under the Blind Persons Act, 1920, require
each local authority to keep, or to arrange for a voluntary agency to
keep on their behalf, a register of the blind in their area. These local
authorities are the 62 County Councils, the 83 County Boroughs and
the Common Council of the City of London.' Before registering a
person as blind the registering authority must establish the fact of
blindness and a satisfactory medical certificate is required for this
purpose.

(4) A voluntary agency may require a certifitcate -for purposes
other than claiming an Exchequer grant or registering a person as blind.

I am to add that local authorities and voluntary agencies can incur
reasonable expenses in obtaining such medical certificates of blindness
as are necessary for their work under headings (2), (3), and (4) above.
With regard to the Exchequer grants for the Wel-fare of the Blind, while
they are assessed 'and distributed on a per capita -basis for specific
services, the amounts, when received by the voluntary agencies, may
be applied for any legitimate purpose of the agencies. The contributions
made by local authorities to the funds of voluntary agencies may also
be so applied except "in the 'case of any' contributions made for specific
purposes.

ABSTRACTS

I.-TRACHOMA

(I) Noguchi, 2Hideyo (New York). -Experimental production of
a trachoma -like condition in monkeys. Ji. Amer. Med.
Assoc., September 3, 1927.

(1) This experimental work on trachoma has already been
referred to in the journal (Brit. Jl. of Ophthal., Vol. XI, p. 367).
It was begun in May, 1926, when at the request of Dr. F. I. Proctor
an expedition was made by Noguchi to New Mexico where a
number of pupils in the government school for Indians were to
receive surgical treatment. For the purposes of the experimental
investigation several previously untreated typical cases of trachoma
were selected. The five cases minutely studied were of from two
to four years' standing and all the patients showed some scarring
at the time of operation. They were examined a year later and the
lesions were found to be still active.
The trachoma of the Indians is interesting in view of its high

incidence, as shown by recent official surveys, and the probability
that it has been endemic among them for a very long time. It
seemed not impossible that it might not be exactly the same disease
as that known as trachoma elsewhere.

Attempts were made (1) to transmit the disease to Macacus
rhesus and anthropoid apes by direct inoculation of the pathological
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material; and (2) to isolate as many varieties of micro-organisms
as possible from the excised tarsal tissues.

Direct inoculation experiments
Small pieces of the conjunctival tissue from each -case were

ground in a sterile mortar with saline solution, and the suspension
was applied to the scarified sur-face of the conjunctiva and also
injected into the retrotarsal conjunctival tissue of four rhesus
monkeys, a chimpanzee, and an orang-utan. The rhesus monkeys
were inoculated on the spot; the chimpanzee and the orang-utan
received material which had been brought to New York under
conditions of refrigeration. One eye was inoculated in each
instance, the other being regarded as the control. None of the
animals directly inoculated presented any lesions within a period
of four months' observation.

Cultivation experiments
As was to be expected, strains of bacillus xerosis and staphy-

lococcus albus were usually present. Two types of minute Gram-
negative bacilli were also found in practically all the cases, one
motile and chromogenous, the other apparently non-motile. The
former grew well on ordinary agar slants, the other only on
certain special types of medium, a semi-solid medium containing
fresh animal serum and haemoglobin (the leptospira medium), or
on blood agar slants containing certain carbohydrates. Another
type of organism usually obtained in culture was a large, pleo-
morphic sarcina which grows well on ordinary media and
produces mucin and a light brown pigment.

Effects of inoculation of bacteria cultivated
The effect of every organism found was tested on the con-

junctiva of rabbits and monkeys in pure culture by subconjunctival
injection and by scarification of the scarified surface. Usually
only one eye of each animal was inoculated. Several animals were
used in testing each group of strains.
The staphylococcus caused an acute purulent conjunctivitis in

rabbits and monkeys, which completely disappeared within about
ten days, without leaving traces on the conjunctiva. The
sarcinoids and the chromogenic bacterium induced a moderate
mucopurulent conjunctivitis which lasted about a week. No
follicles or scar formation resulted. The inoculation of bacillus
xerosis did not have any perceptible effect. In short none- of the
strains growing on ordinary culture media produced any patho-
logical change which resembled, even remotely the human disease
with which it was associated.
The monkeys inoculated with the Gram-negative bacillus which

grew only on special media showed nothing abnormal until
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from two to four weeks after inoculation, when they developed a
granular conjunctivitis which slowly progressed within from two
to five months until the inoculated conjunctiva had an appearance
strikingly like that of the human trachomatous conjunctiva in the
early stages of the disease. The follicular lesions had gradually
extended over the tarsal region, and the tarsus had become
distinctly thickened. In one animal definite scar formation had
taken place within about eight months after inoculation, and when
the animal died from pulmonary tuberculosis the histological
changes in the lid were found to correspond in a striking way
with those which are regarded as typical of trachoma. In this
animal the condition had remained confined to the inooulated eye
until it had been experimentally transmitted to the other side, but
in most of the others the uninoculated eye soon became involved.
The rabbit conjunctiva was not affected by the inoculation of this
organism.

Transfer of the disease in series
The lesions induced in thg conjunctiva of the rhesus by the

inoculation of culture were successfully transmitted to other rhesus
monkeys in series, and the lesions in the passage animals were
altogether similar to those in the animals originally inoculated.
From a second passage rhesus monkey transfer was made to the
chimpanzee, which developed the characteristic granular con-
junctivitis. At the present time (May, 1927, five months after
inoculation) the lesions extend over nearly half the tarsal region.
The uninoculated eye remained unaffected for some time, but at
the end of four months it developed granulations which are slowly
advancing. From the chimpanzee the condition was successfully
transferred again into rhesus monkeys (third passage).
Some of the experimental animals have been shown recently

to a number of ophthalmologists, Knapp, de Schweinitz, Wilmer,
Verhoeff, and others. The consensus of opinion is that the lesions
closely resemble those of trachoma in man.

Histological changes in the inoculated conjunctiva
Before describing the changes seen in the conjunctivae of the

experimental animals the author outlines those found in the
American Indian trachoma. The essential features of the lesions
in the human disease are: (1) diffuse infiltration of lymphocytes
mingled with plasma cells, extending the entire length of the
subepithelial layer; (2) the presence of fairly well defined follicles,
consisting of layers of lymphocytes, enclosing a mass of large
round or polyhedral epithelioid cells with paler staining cytoplasm
and nuclei; (3) ill-defined foci of mingled lymphocytes and large
epithelioid cells; (4) the presence of Leber cells within the follicle
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and elsewhere; (5) the presence of fine connective tissue fibrils
surrounding or penetrating the infiltrated or follicular areas; and
(6) the proliferation of the conjunctival epithelium, which in some
cases shows several layers of flattened cells, and in others is thinned
out to a single layer or even ruptured by protruding follicles. In
older lesions the infiltrations and follicles have given place to
increased numbers of connective tissue fibres, which bind the
epidermized conjunctival epithelium to the often deformed tarsus.
A few polynuclear leucocytes may be found in the tumid epithelial
layer, but their presence is not usual.

In the monkey lesions the changes are essentially the same.
There is the subepithelial lymphocytic infiltration along the
narrow space between the epithelium and the tarsus; the large
masses of lymphocytes and epithelioid mononuclear cells which
constitute the so-called follicles that protrude from the region of
the fornices; the fine connective tissue fibres and Leber cells in
the infiltrated area as well as within the follicles; the hyperplasia
or disruption of the conjunctival epithelium over the follicles, and
finally, the advanced sclerotic changes of the conjunctiva, which
occurred in one monkey. As to the type of cellular elements that
are concerned in the experimental lesions one can hardly dis-
tinguish them from those encountered in the human tissues. The
characteristic papillary hyperplasia of the human tarsal region
is not exactly reproduced in monkeys, probably owing to the lack
of the loose subepithelial layer with papillary or undulating folds.
However, a true papillary hyperplasia has been observed in the
experimental lesions whenever there was loose subepithelial
connectivxe tissue, as in the fornices of the upper lid or in the
conjunctiva of the lower lid.

Characteristics of the micro-organism
The micrd-organism as it appears after adaptation to artificial

cultivation has a superficial- morphological resemblance to the
xerosis bacillus and other diphtheroids, but it-4iffers from them
in being Gram-negative, decidedly smaller, Mind motile under
certain cultural conditions.
The initial cultures were obtained only on leptospira medium

and on blood agar plates containing certain carbohydrates, and it
remains to be determined whether growth will occur on other
culture media. The colonies on blood agar plates are moist,
shining, somewhat elevated, rather -minute, and translucent, with
a trace of yellowish gray tint. The optimum temperature for growth
is 30 degrees,C. In a young culture grown at this temperature,
the organisms are fairly uniform in size, measuring about 0.8 to
1.2 microns in length by from 0.2 to 0.3 microns in width. The
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ends are rather pointed, and diploid formation is common. On
leptospira medium the organism is able to grow at 37- as well as
at 30 degrees C. No motility is observed on this medium. The
growth is homogeneous, never granular.

Comments
It is to be noted that direct inoculation with the human materials

failed while cultures induced the granular conjunctivitis. The
reason for this is probably the high natural resistance of the
monkeys which can only be broken down by the overwhelming
numbers of micro-organisms contained in a culture.
The evidence in favour of the relation of the micro-organism in

question to the human disease with which it is associated is found
in (1) its association with four of the five cases so far carefully
studied; (2) its ability to produce a chronic granular conjunctivitis
which closely resembles in its clinical and histopathological aspects
the human disease, and also the experimental disease described
by previous investigators who have directly transmitted trachoma
to monkeys (Hess and R,6mer, Mlorax, Axenfeld, Greef, Nicolle,
and others); (3) the transmissibility in series of the experimental
conjunctival disease; (4) the recovery of the microbe from the
experimental lesions, even in the second and third passages in
monkeys; and (5) the total inability of any of the other micro-
organisms isolated from the same cases to induce follicular lesions
of the conjunctiva of the monkey.
Whether or not the parasite is related to forms of trachoma

other than that occurring in American Indians remains, of course,
to be determined by isolation of the micro-organism from cases in
other localities, and possibly also by serological examinations.

A. F. MACCALLAN.

(2) Posey (Philadelphia).-Trachoma among the Indians of the
South West. Jl. of Amer. Med. Assoc., May 21, 1927.

(2) ,The trachoma question among the Indians of Arizona and
New Mexico is so important that the Secretary of the Interior
appointed a Committee of Ophthalmologists, consisting of Posey,
Knapp, Wilder, and Proctor, with whom he might confer as
occasion demanded. Visits have been made by members of the
Committee to Indian Territory, which was already familiar to
Proctor, to note the amount of infection, and the means adopted
for dealing with the disease.
They found trachoma everywhere, children as well as adults

exhibiting all stages of the disease, which in no way differed from
the manifestations observed elsewhere. Some years ago the
government made the education of Indian children obligatory,
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and when attendance at some near-by day school was impossible,
enforced the rule requiring residence in one of its boarding schools.
All these institutions are housed in large buildings provided with
spacious playgrounds. The dormitories are roomy and airy, and
each pupil has a separate bed on which the linen is clean. The
children wash under running water and dry their hands and faces
on small individual towels. The pupils appear well nourished,
active and happy. Many had trachoma and from the investigations
of Posey and Proctor, it was apparent that notwithstanding the
excellent sanitation of the schools, the disease is propagated there
and that some of the pupils who enter in the autumn with ;un-
affected eyes return to their homes in the summer with trachoma.
It is Posey's opinion that the compulsory education programme
for children, admirable and necessary as it is, has been the chief
cause of the increase of trachoma among the Indians in recent
years.
Recommendation was made to the authorities that trachomatous

children in the schools should be separated from those unaffected
with the disease, and that their eyes be given continuous treat-
ment, until they can be pronounced cured, and no longer capable
of infecting the eyes of others. Already one trachoma hospital
school has been established in Arizona. There are a number of
medical officers belonging to the Indian Service treating trachoma,
but there is an insufficient number of hosp,itals where diseases
of the eye can be efficiently treated.

In company with Proctor, Noguchi visited New Mexico and
made inoculation experiments of trachoma material on the con-
junctiva of chimpanzees. Follicles developed followed by scarring.
The organism was recovered from the follicles and cultured, when
it again produced the same results on inoculation. The organism
is a Gram-negative, aerobic bacillus, possessed of motility which
may last for 35 days in the special medium used for culture. Blood
serum from trachoma cases produces marked agglutination of the
cultured bacilli, which is not the case with serum from non-
trachomatous cases. All Noguchi's bacteriological and experi-
mental work has been verified by Verhoeff in Noguchi's laboratory
at the Rockefeller Institute. Nevertheless it is to be noted that
Noguchi makes no claim to the discovery of a specific trachoma
organism. He states that he has discov-ered a certain organism
and has produced conditions which have the appearance of
trachoma, and his investigations are still proceeding. The reviewer
is indebted to Dr. Proctor for this information on Nogichi's work
which was presented at the recent annual session of the American
Medical Association, btut is not yet available in print (compare the
foregoing abstract).

A. F. MACCALLAN.
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(3) Salvati, (Italian Hospital, Alexandria). - Serotherapy in
trachoma. (La s&rothdrapie dans le trachome.) Ann. d'Ocul.,
Vol. CLXIII, p. 613, 1926.

(3) Salvati claims to have removed all clinical traces of active
trachoma in from one to two months in cases subject to the
disease in the granulomatous stage. The therapeutic agent
employed is the serum, after inactivation, of a patient suffering
from trachoma. This serum is injected in 0.25 c.cm. doses
beneath the conjunctiva on alternate days. Four patients,
aged from eighteen to forty years, were treated in this manner.
Microphotographs show sections of the affected conjunctiva before,
and during or after treatment. In order to try to confirm the
efficacy of this serum, some patients with blind eyes and some
who had undergone enucleation, suffered inoculation experiments
with secretion from an active case of trachoma. Three patien-ts
had suboonjunctival injections of the serum previous to the
application of the infective material. These patients, kept under
observation for different periods up to a month, revealed no reaction
whatever. Control cases, to whose conj-unctiva material from the
same case of active trachoma was applied, developed conjunctival
hyperaemia and secretion by the following day, and photophobia
and lacrymation, and in one week yellowish follicles in the upper
fornix. Histological examination revealed marked lymphocyte
infiltration of the tarsal conjunctiva and small subepithelial
granulations. Microphotographs are reproduced.

HUMPHREY NEAME.

(4) Stange, H. (Berlin). - Findings regarding intravenous
injection of copper in trachoma. (Erfahrungen uber intra-
venose Kupferbehandlung bei Trachom.) Arch.f.Augenheilk.,
Vol. XCVIII, May, 1927.

(4) Stange in the endeavour to ascertain a safe dose to
administer experimented on the guinea-pig and found that on an
average more than 1 c.cm. of the injection material proved lethal
to guinea-pigs weighing about 2,350 grms. A sterile 4 per cent.
aqueous solution of copper-ammonium-sulpihate-as originally
employed by Meyerhoff-was used. Seven cases of undoubted
trachoma with marked signs and symptoms were chosen for treat-
ment. Beginning with a dose of 0.5 c.cm. the injection was
repeated daily or every second or third day according to the needs
of the case. The highest dose given in some cases individually
amounted to 5 c.cm. per day. No untoward occurrence was noted
in over 100 injections. But in aspirating blood from the vein of
the patient into the injecting syringe numerous small coagula
formed.
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TRACHOMA

The findings were: (1) the medication works best against the
subjective symptoms of trachoma while producing considerable
objective improvement in some cases; (2) but as the medicament
produces coagula in the blood, there is the danger of pulmonary
embolism with all its possible consequences.
On account of this danger in spite of the satisfactory clinical

results, this injection was given up at the Berlin Charit6.
(One wonders why mixing the copper-ammonium-sulphate

solution with a trace of sodium citrate to avoid the formation of
coagula was not thought of. Would the mixture give rise to
detrimental chemical combinations? If not, it would be a way
out of the difficulty.---D.V.G.)

D. V. GIRI.

(5) Raies, Georges (Paris). -The prophylaxis and treatment of
trachoma. (Prophylaxie et traitement du trachome.) La
Clin. Ofhtal., September, 1926.

(5) This article by Raies is a clear and succinctly detailed
account of the treatment of trachoma, an enormous subject boiled
down to some fourteen pages of the journal. It does not lend itself
to abstraction on account of condensation, but may well be referred
to by those in search of methods. At the same time the reviewer
feels that he must issue a caution, namely, not to trust entirely in
the transcription of prescriptions printed in French, and possibly
also other foreign, journals for the reason that misprints are so
extremely common, and may affect a prescription just as easily as
the general text. An example will be found on page 509 where
an English reader could not possibly determine the quantity of a
drug intended to be used.

ERNEST THOMSON.

(6) Abadie (Paris).-The treatment of trachoma. (Considera-
tions sur le traitement du trachome.) Rev. Internat. du
Trachome, April, 1927.

(6) Until reading the article above mentioned on the treatment
of trachoma by inoculation of gonorrhoeal pus based on a case
treated by Abadie forty-five years ago, the reviewer imagined
that this nightmare of a treatment had been dispelled by the
.morning light of knowledge about the year the case was treated.
The author mentions no other case, and is to be congratulated that
further opportunities have not occurred. He has recommended an
Egyptian doctor who has been working in Paris to try the treat-
ment on his return to Egypt. It is to be hoped that before doing
so this doctor will consult with his Egyptian confr6res who have
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little to learn from European oculists in the treatment of trachoma
and its very frequent complication, gonococcal conjunctivitis.

A. F. MACCALLAN.

(7) Zachert, M. (Cracow).-Trachoma in children. (Le trachome
chez les enfants.) Rev. gin. d'Ophtal., July, 1926.

(7) The article by Zachert, who seems to have had a very
large experience of trachoma in children, while probably of great
interest to those who habitually deal with this disease is hardly
suitable for abstraction. But the author in the course of what he
has to say describes the instrument which, he employs for the
complete exposure of the upper cul-de-sac. We all know
how difficult it is, and how unpleasant for the patient, to expose
this region in its entirety. Various instruments have been devised
for the purpose but the one here described seems to be of an
unusually efficient type giving an immense amount of leverage
and which, one thinks, might in the hands of an unskilled operator
be too powerful. It consists of a plaque suitably shaped for the
upper lid placed at right angles to a long specially shaped handle.
The plaque is applied to the outer surface of the eyelid, which is
then everted over it, while the lever-like handle lies parallel with
the patient's cheek and is of such length that the operator's finger
and thumb are holding it about the level of the ramus of the lower
jaw.
When the lid has been everted over the plaque and the eye-

lashes are pointing upwards the handle of the instrument is raised
until it is about parallel with the patient's forehead, a curve in
the line of the handle accommodating the upper margin of the
orbit. The result of this procedure is to make a second fold in
the eyelid so that the eyelashes are now pointing downwards
with the tarsal conjunctiva appilied to the skin surface of the brow.
The reviewer hopes that his description is intelligible but in the
original the whole procedure is made perfectly obvious by
drawings..

ERNEST THOMSON.

(8) Zavalia.-Trachoma in the district of Cordoba. (El tracoma
en la provincia de Cordoba.) Arch. de Oftal; de Buenos
Aires, February, 1927.

(8) Zavalia has a long article on the diffusion of trachoma in
the district of Cordoba. The numerous articles which have
appeared in the South American ophthalmic journals on trachoma
are an interesting sign of the attention which is now being
paid to this dreadful scourge of humanity in some climates. How-
ever, the preparation of statistics on the incidence of the disease
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must take immense labour which would be more usefully employed
in really getting started a comprehensive schem-e for trachoma
treatment at any rate in the larger towns. So long as ophthalmic
surgeons in trachomatous countries are satisfied when they have
prepared statistics and made recommendations for treatment or
prophylaxis it is clear that little will be done. However, this is
not always the case, for the distinguished ophthalmic surgeon
Professor Demaria of Buenos Aires has recently visited Egypt
and seen the organization erected there for the treatment of the
disease, and will no doubt bring his infliuence to bear on the
Government to set on foot some scheme suited to the needs of the
country.

A. F. MACCALLAN.

(g) Barbieri.-The prophylaxis of trachoma in the Argentine.
(El tracoma y su profilaxis en la Argentina.) Arch. de Oftal.
de Buenos Aires, January, 1927.

(9) Barbieri has found in some of the provinces of Argentina
that the percentage of pupils in the schools who show the signs
of trachoma varies from 2 per cent. to 56 per cent. He wishes to
make notification of cases of trachoma obligatory, as in France
at the present time, and to make compulsory the treatment of all
cases.

Dusseldorp states that at Santiago del Estero 54 per cent. of
the patients who presented themselves at the general dispensary
showed signs of trachoma.

A. F. MACCALLAN.

(io) Krystin (Bratislava). - The fight against trachoma in
Slovakia. (La lutte contre le trachome en Slovaquie.) Rev.
Internat. du Trachome, April, 1927.

(10) Slovakia, now a part of the Republic of Czecho-Slovakia,
was formerly a province of the Hapsburg monarchy, and in pre-
war times had very satisfactory regulations drawn up by de Grosz
to combat the trachoma scourge, which were abandoned during
the war. A recent census of trachoma reveals that 40 per cent.
of the inhabitants of some districts are infected.
Under such conditions it was soon evident that if treatment

was to be given to the poorer classes outside the working hours,
its application by doctors alone would not suffice, on account of
the length of time necessary for the work of treating such large
numbers of the population, which would be incompatible with
their other duties. The utilization of unqualified assistants being
therefore necessary, an attempt was made to get treatment carried
out by the teachers in the schools, but without success. It was,
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therefore, decided to employ nuns for the application of simple
remedies; this has given good results. The districts especially
affected have been divided into sectors in each of which an anti-
trachoma dispensary has been established, with auxiliary dis-
pensaries in the sub-districts. A secretary of health is appointed
to each principal section who is as far as possible recruited from
those who have done a course at the Higher Social Help School,
and have had some practical- experience. The application of
remedies is entrusted to these officers under the direction and
periodical control of the inspecting medical officer.
The secretaries of health, with the help of the public services

and of all medical men, keep a register of those infected in such
a way that each fresh case is notified and registered, as well as
every change of address.
There are actually in Slovakia 81 anti-trachoma dispensaries

which are carried on by 27 secretaries of health and 16 doctors.
This organization is in constant process of expansion, and is
intended to embrace the whole country in the course of time.
Measures to restrain the further diffusion of trachoma consist

of health instruction given in the mother-tongue, both in the
schools and in public resorts.
The authorities of Slovakia are to be congratulated on their

appreciation of the importance of a continuous struggle against
trachoma, as well as on the selection of their anti-trachoma
measures. Krystin has given a very clear and modest descrip-
tion of the efforts which are being made.

A. F. MACCALLAN.

(i i) Talbot.-Trachoma in the French Cameroons. (Trachome
dans le Cameroun sous mandat fran9ais.) Rev. Internat. du
Trachome, April, 1927.

(11) Talbot has done some excellent work in examining the
incidence of trachoma in the French Cameroons between the
equator and Lake Chad, which are separated by about 15 degrees
of latitude. While in the southern region there is no trachoma,
in the north there is about 8 per cent. in the government schools.
He notes that the papillary form of trachoma (trachoma Ilb stage),
is much more frequent than in France or Indo-China. He states
that trachoma has invaded the territory from Northern Africa
accompanying the Moslem conquest. He recommends that the
Haussa porters who monopolise commercial transport both from
the infected north and in the territory itself, should be examined
and given a sanitary passport if free from trachoma, while if
infected they should not be employed.

A. F. MACCALLAN.
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