MASS TREATMENT WITH INJECTABLE
( ATEBRIN

By A. T. W. SIMEONS, m.d. (Heidelberg)
Bombay

In the course of experj_ments conducted at
the Colombo General Hogpital during the
malaria epidemic i1 Ceylon with atebrin-di-
methylsulphonate (musonate) a method was
elaborated by which it became possible to effec-
tiVely treat severe cases Of malaria with two
injections given at an interval of 24 hours with-
out gpy Other additional treatment (Blaze and
Simeons, 1935).

The results obtained in these experiments
showed that it is pogsible to exercise a very
rapid and lasting effect on a malaria infection
by this particularly simple method. Although
it is usually pOSSible to cure a case Of malaria
with oral atebrin only, it is obviously = great
advantage to have a Sj_mp]_e, effective and qu1ck
treatment in certain cases. Apart from those
very severe cases Where quick results are
urgently required this method would seem to
have particular and hitherto unrealized advant-
ages for conducting = blanket treatment'. It
was therefore desirable to continue my, experi-
ments on a Jarger scale under well-controlled
conditions permitting exact observation.

'Blanket treatment' of hospital staff

For this purpose the staff of the Kurunegalle
Hospital was selected. Kurunegalle is =2 pro-
vincial town in Ceylon situated in one of the
worst epidemic centres. The hospital staff
consists of 65 persons, practically all of whom
had had malaria within the last two months.
Thirty-eight were actually suffering from clini-
cal Symptoms at the time and on an average
there was a daily absence of about 20 per cent,
in spite of the fact that nearly all were taking
quinine o quinoplasmochin in varying doses.
Twenty-eight persons Pad enlarged spleens and
36 blood slides were found to contain parasites
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(22 malignant tertian, 11 benign tertian and

3 malignant tertian plus benign tertian 'mixed
infections). The staff was requested to take no
medicine for 24 hours and every person was then
given an intramuscular injection of 0.3 4. inject-
able atebrin (mugonate) dissolved in 9 of
sterile distilled water. The same j_njectj_on was
repeated on the following day and the staff was
instructed to take no further medicine.

The blood of every person was re-examined
three days after the last injection.
2 degenerated benign tertian paragites
f.ound in a thick film; not a gingle healthy para-
site was seen in gpy of the slides. Every slide
was independently studied by two observers.

After the first injection two sisters complained
of a glight feeling ©f giddiness and one doctor
vomited. No other unpleasant symptomg were
In fact pearly all the patients spon-
taneously expressed = distinct feeling of well-
being after the second injection. In every case
the injection itself proved absolutely painless,
two or three persons however complained of a
slight tenderness some time after the ipjection.
Routine work was continued without gp inter-
NO case

c.c.

In one case

were

observed.

ruption before and after the injection'
of fever attributable to malaria was

during the following 5 weeks in spite of the fact
that the pogsibility of reinfection could not be

observed

excluded. Six weeks later 6 cases 0f malaria
were observed: (malignant tertian 2 benign
tertian 4), During a=n epidemic it is of course

impossible to gay whether these were relapses
or reinfections.

This experiment proved the guitability of
parenteral treatment under working conditions
in a well-controlled group of persons.

Mass treatment in an isolated village

The next gtep was to find out whether this
method could be used under field conditions in
an uncontrolled population. For this purpose
a small isolated village with about 250 inhabit-
ants in the Kurunegalle district was Selectedl the
death rate in that Village being the hlghest in
the whole (60 registered deaths in two
months) .

One hundred and forty-six blood slides were
examined of which 58 (39,72 per cent)
found positive (benign tertian 17, malignant
tertian 37, benign tertian plus malignant tertian
4). Every inhabitant received 2 injections, 24
hours apart, of injectable atebrin (0.3 g in 9 c.c.
water). Children were given ! c.c. of the solu-
tion per year of age up tO 8 years; children
above 8 years receiving the full dose.

One week later 124 blood slides were taken
-from persons previously injected of which 6
were found to be pogitive (4.5 per cent) (benign
tertian 4, malignant tertian 2), Not a gingle
inhabitant complained of having had any fever
at all during this week. The population was
carefully controlled over a period of 6 weeks
during which time 7.6 per cent of the treated

area

were
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persons complained of having had fever. Here

again it was obviously impossible to distinguish
between relapses and reinfections.

The whole treatment was
days. The general condition of the inhabitants
before treatment was extremely bad through
continued fever and famine but jimproved re-
markably immediately afterwards. Two small

children, 2 and 4 years Of age, were suffering
from cerebral mglaria, unconscious and

having convulsions. As their condition seemed
hopeless, the risk of injecting was taken. One
child died in a collapse about 20 minutes later,
the other child vomited but made a Complete
recovery 48 In 3 other children
vomiting and giddiness were observed; these
symptoms, however, passed off in . few minutes
leaving undesirable after-effects. Those

persons injected on the first day felt so muc.h
better that no (ifficulty encountered 1n
administering further injections.

The above-mentioned toxic effects in children
induced the medical authorities of Ceylon to
pronounce injectable atebrin unsuitable for
mass treatment in an under-nourished popula-

were

carried out in 3

were

in hours.

no

was

tion. Further experiments on this line
therefore broken off, the atebrin musonate
treatment being reserved for special eases only.

Mass treatment in a mill area

An opportunity for further in

treatment however

experiments
offered by =
Bombay firm who, having heard of the work in

Ceylon, were prepared t© carry 2ll expenses
for a Dblanket' treatment in one of their mills

with a yery heavy incidence of malaria.

A preliminary survey ©f the malaria at the
Gokak mills in the Southern Mahratta country
showed ideal conditions for conducting = care-
fully-controlled experiment. The mill is
situated on the bank of a river and includes a
village for mill-hands with . total population
of about 5,600 souls. There other
villages within a radius of about 3 miles of the
mill All illness occurring in the village
is treated in the mill hospital by = resident
medical officer and careful records kept.
The carrier Anopheles culicifacies which
breeds the river bed (no other breeding
places were found in the vicinity). The chart
shows the monthly incidence of malaria for the
last 7 years in relation to the monthly rain-
fall. From the chart it can be seen that during
the years 1926 to 1932 there is an increase in

mass was

arc no

area.

are
is
in

yearly rainfall and a decrease in malaria in-
cidence. After 1932 the yearly rainfall drops o=
in late while the malaria incidence rises.
Owing to = long drought from November 1934
to May 1935 there is an ynygually high malaria

peak, reaching 880 cases in the month of April.
After one week of careful oiling of all breed-

ing places in the river bed, a blanket treatment
of the whole population was started the
27th of Mgy 1935. Five thousand six hundred

sets

on
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and fifty people were treated (11'300. ilnjec—
tions). This work was completed Within 9
days with the help of two assistants. As 1t
was intended to show that this method can be
carried out in . minimum of time with negli-
gible overhead eypenses nReither parasite rate
nor gpleen index were recorded. Every person
in the mill area was treated including infants,
pregnant women suffering from

and persons
other diseases.

The dosage of each injection (24 hours apart)
was as follows : =

Strong and healthy adult males 9 c.c. (0.3 g.
atebrin).

Strong and healthy adult females 8 c.c.

Weak or unhealthy adult males 8 c.c.
2 - . females 7 c.c.

In the case of children dosage was 1Ot given
according to stated age but rather according t©
general sppearance approximately as follows

Infants appearing to be below 6 months \ ¢-c.

Above 6 months and yp to 2 years 1 ce.

2 to 4 . 2 c.c.
4 6 . 3 c.c.
6 7 10 . 4 c.c.
10 ; 12 - 5 c.c.
12 . 15 . 6 c.c.
15 18 - 7 c.c.

A small dose of magnesium Sulphate wW=°
givVel to eyery person before the first injection.

After the second injection every patien_t was
given 3 tablets of 0.02 4. plasmochin simplex
‘children correspondingly less) and 1lnstructed
t0 take ome tablet on three consecutive days
beginning on the day after the second injection.

The only toxic symptoms observefi alfter tl'.le
injection of atebrin” were = slight giddiness *%
about 1 per cent of the cases and threle cases Of
tainting, which were serious. No
mental derangement of any kind was Observed.

Hie percentage ©Of persons complaining of
giddiness after the ipjection was slightly higher
in thoge injected in the afternoon than in those
that received their injection early in the morn-
mg. This seemed to guggest that the inje.ct?ed
solution which was prepared* in llarge quantltlles
In the moyning gradually deteriorated during
the day. In order to get some more definite
information on this point 500 doses were pre-
pared one evening, kept overnight and injected
the f5]lowing morning. Out of this batch about
50 to 60 persons complained of giddiness W:Lt':hln
the next 5 or 6 hours. It was therefore decided
tol prepare smaller quantities of solution at a
time and to discard apy, solution that could not
be used at once. From then on out of about

3,500 ipjections onlv one case Of giddiness was
observed.

none of

Since these observations Hecht has informed

me that he has carried out pharmacological
experiments which definitely show that no toxic
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substances are formed when gatehrin-dimethyl-
sulphonate solution is submitted to severe stabil-
ity tests; it deteriorates only very gradually
under normal conditions. Whatever the explana-
tion of m~ observation magy be the fact that
the manufacturers put up the preparation in
dry ampoules seems to emphasize the import-
ance Oof yuging only freshly prepared solutions.
During the first half of the treatment the re-
flllll’lg of the Syringe was done by means Of a
rubber tube from a bottle containing the solu-
tion attached to an adaptor with a three_way
cock fitted to the syringe. In this way it was
possible to refill the gyringe rapidly under per-
fectly aseptic conditions.  About half-way
through the work, however, these adaptors began
to leak and it became necessary t° immerse the
S}rringe into the solution for refillingl not a
strictly aseptic procedure.
whereas among patients injected with the
adaptor no abscesses occurred, 49 cases Of
abscesses, mostly in young children and old and
feeble adults, were observed gmong those injec-
ted during the latter part of the treatment. As
it is known (Hicks, 1935) that the injection

does not give rise to necrosis’ I am inclined to
believe that these abscesses were due

The result was that

to an
unsatisfactory asepsis rather than to the jpjec-
tion itself.

The only serious incident was hemoglobinuria
occurring on the day after the last tablet of
plasmochin (4 days after the second ipjection).
In a]_].’ 4 cases were observed, 2
ending fatally and 2 mild cases. All 4 patients
were Mohammedans, 3 belonging to the same
household and all four natives of the
village situated = few miles further up the
river, but all at the time residing in the mill
area. All were tgking treatment from a local
physician for gyphilis.

The two fatal cases were known to have been
suffering from syphilis. The two mild cases,
young brothers, believed that they were suffer-
ing from venereal disease', but had =no specific
history. All  had previously suffered from
malaria lljut were quite free of clinical symptoms
at the time of treatment. The cases resembled
in every respect those observed and described

by Amy (1934) in the North-West Frontier
Province of India.

severe cases

same

It is most unfortunate that
laboratory facilities were not available for a

detailed gtydy of my cases. Of the two fatal
cases one, 2 young man, died in 48 hours, the
other made an gapparently complete recovery
but left hospital against orders and died 2 days
later in his house of heart faj_]_urel an occurrence
not uncommon in true blackwater fever.
There is nothing to suggest that these cases
had anything to do with the atebrin (Chopra,
Sen and Bhattacharya, 1935). They appear t°
be in some way connected with plasmochin.
Perhaps the fact that all four were taking
medicine (mercury ?) may help to throw some
light on this perplexing problem, although I



130

have received a private communication from
Col. Amy that there was not even a Suspicion
of syphllls in any of his cases.

Except ome not quite typical case described
by Lindberg (1935) blackwater fever as such
is unknown in the Gokak district.

Immediately after the mass treatment, not a
single case of malaria was observed. Through
the carefully conducted anti-larval campaign I
tried to exclude as far as possible a reinfection
after the mass treatment so that all
fever occurring after treatment could be regis-
tered as relapses.

In gpite of the fact that an occasional reinfec-
tion magy have been included gmong the regis-

cases of

tered relapses, the figuresl as can be seen from
the chart, are gurprisingly 1ow considering the
fact that no quinine or other anti-malarial

remedy has been dispensed during the 7 months
of observation. The total numbers of malaria

cases for each month after the blanket treat-
ment are as follows : =
June -
July 10
August :
September 9
October 6
November - 15
December

Every relapse has been immediately treated
with 2 injections and the villagers (after exten-
sive propaganda) seem to have realized the im-
portance of bringing every fever case for treat-
ment so as to prevent 2 further gpread.

Discussion

The first experiment (Kurunegalle Hospital)
shows that my method, ie., the treatment of a

case of malaria with two injections of atebrin-
dimethylsulphonate at an interval of 24 hoyrg,
is practicable without interference with the
routine work of the treated person. The two
field experiments, ome in the Ceylon village and
the other at (Gokak, show that my method is
particularly suitable for blanket treatment and
it therefore gppears to be a useful addition to
our therapeutic armament.

The method was originally devised for the
treatment of the actual acute malaria attack.
In this regpect I am inclined to consider the
results gatisfactory.

It is only from the Gokak experiment that
we can gather some information regarding the
relapse rate after this abbreviated treatment.
Here too I am inclined to consider the results
better than were to be expected considering the
very Small quantity of atebrin given., I am,
however, mnot surprised by the fact that other
authors have found a hj_gher re]_apse rate after
two injections of atebrin musonate, as it must
be borne in mind that ., experiments were all
conducted in hlghly endemic areas durj_ng a
particularly high incidence. We must presume
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that the population in these areas had already
acquired = considerable degree of immunity
and that therefore very small doses of atebrin
were sufficient to produce good and lasting
results. On the other hand when dealing with
first infections it will probably Pe necessary t°©
gj_ve a longer treatment prevent

relapses and achieve a permanent cure, Pe it by
an oral after-treatment or further injections

at longer intervals.

in order to

Summary
(1) A hospital staff of 65 pergons received
two injections of atebrin-dimethylsulphonate at

an interval of 24 hours. Parasites and fever
were comp]_etely controlled in 3 days . No fur-
ther malaria fever was the

observed during
following 5 weeks.
were observed.

(2) During = malaria epidemic in a village in
Ceylon’ all inhabitants including children (240
persons) treated with injections.
Every person =sco treated was free from clinical
symptoms ©of malaria during the following week.
Before injection the parasite rate was 39.72 per
cent; one week after ipjection the parasite rate
cent. During the next 6 weeks

7.6 per cent of the population complained ©of
having had fever. The general condition of

patients very considerably improved
diately after treatment.

(3) In a mill area blanket treatment of 5,650
persons With two ipjections was completed in
9 days. Solution more than a few hours old
produced giddiness in a small percentage ©f
persons and very occasionally fainting. The
former gymptom was only observed in one case
with fresh solution. Forty-nine abscesses in
small children and weak adults are ascribed to
unsatisfactory asepsis and not to the injection
as such. Four cases Of hfemoglobinuria after
plasmochin are observed in patients who are
receiving anti-syphilitic  treatment from =
hakim. A pogsible connection between syphilis,
plasmochin and haiinoglobinuria 18

During the 7 months a total of 55
and treated with two

No serious toxic symptoms

were two

was 4.5 per

imme-

mercury,
suggested.
relapses was observed,
injections as before.
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