REPRINT FROM
THE SOUTHERM MEDICAL JOURMNAL
Juurmal of the Sowthern Medical Association
Birmvingham, Alabama
Volufe 31 August [935 Number 5
Fapes 933438

REVIEW OF RECENT RESEARCH OMN
MEDICAL PROPHYLAXTS AND
TEREEATMENT OF MALARTA#*

Ey Herperr C. Crark, M.D.t
Panama, Republic of Panama

Thiz iz a member's report £o the Chairman of the Sub-
Committee on Medical Research of the National Malaria
Committes. As iz always the case each year, there is 20
great a volume of published reports that it is impossible
to mention them all in this review. I, thercfore, exer=
cise the privilege of sclecting 3 few of the available
representative veports from different nations where ma-
leriz is a great problem. Any member desiring more
infarmation ¢an find the large majority of the important
reports for the wear in the reeords of the League of
Nations Malaria Commission and in the Trogical Dis-
eases Bullelin,

Quining iz still our chicl dmg for maleria due to
supply, eost and safety of administration in the ficld.
I shell give it only brief space becawse T feel sure the
Committes desires reference to the synthelic drugs and
other new features presented during the wear, It is
interesting to mote that five reportsl are on recond
concerning information on the cultivation of cinchona
by the East African Agricultural Station of Amani,
Tanganyika Territory.

Sinton® writing on the standardization of mixed
preparztions of the cinchona alkaleids in relation to
Indian conditions, claimz that such preparations secm
emingntly  suitable for mass treatment among mala-
mous populations who cannot afford moee expensive
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drugs and who cannot easily obtzin medical advice.
Dunn® considers quinine the eonly safe remedy for the
maze treatment of malaria.  Quinine combined with
Masmechin in nen-toxic doses {or short periods is, how-
ever, recommended with a view to reducing the relapze
rate and sttacking the sexual phase of the parasite of
malignant tertian fever when i is present. Dunn gives
22%% prains of quining daily for seven davs., “Atebrin”
iz conzidered unsuitable for mass diztribution.

Fabry® considers thal quinine and “atebrin” have
equal value in the treatment of an acute attack of
benign tertian malaria infection, but in severs malig-
nant tertian infections, such &s are met with in Inde-
China, “atebrin™ is definitely superior to quinine. The
human organizm itzell and time are the most impor-
tant factors in recovery and every care should he taken
not to damage the former,

Wallace,® in & Malayan report, used mass treatment
with “atebrin® az the sole measure of malarin conteal
employed sinee 1933, For five successive dayvs 2 tablets

“atebrin™ were given at the morning muster to cach
adult. In the afternnon, ome more bablet of “atebrin”
gnd one tablet of plasmochin simplex (001 pram) were
given, One tablet of plasmochin simplex was aiven
alone on the sixth and the seventh days,  After this ini-
tial intensive treatment a “follow-up” trealment of 3
weekly dose of three or four tabletz of “atebein® on one
or on 1wo days a weelr was started, This was ton-
tinued for as long as four months. The rate was prac-
tically nil. Many thousands of coolies were Lreated and
no ferious toxic effecls were noted.

Ziemann,” in disewssing war melaria and its results,
recommend: “atebrin® either 005 rram daily or 02
gram twite weekly, For permanently clearing a malarial
area 002 gram plagmochin twice weekly is recommended
to prevent development of gameles in the mosquite.
Bizgpham® will read before our seciety thiz fall {1237)
his final report on the use of “alebrin® in the prophy-
laxiz and treatment of malarda. His investizations wers
carried out among civilian conservation corps enrollees
it the Taourth Corps area during the last three vears.
Ie believes that “atebrin® has furnished a solution to
the problem of prophylazie and treatment of malariz
as far as infection with P. wixar i3 concerned, but it
should not be concluded that “atebrin® is put forward
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a5 a dmg which eliminates malarial infection as water
does fire, He thinks that 90 per cent of the carriers of
P vivax can be cleared of all parasites. He feels that
his experience has
“clearly proven that when used as 3 prophylactic, un-
der supervision, men of a::ce_pf;i'h'lg aze can live and
carey on their watfouz occupations in a highly infected
area with & minimum of malarial mf-:‘-:t on and & maxi-
mum of effectiveness,™

Untoward actionz of the deug were almost never en-
countered and when encountered were of a transient
character,

Rao® claims thet mass teeatment and prophylaxis with
“atebrin® gave mood results, but the cost of the program
made it impossible to earcy on.

Rugel® repards “alebrin® as o distinct advance over
quinine. For successful prophylaxiz, it need be given
only twice weekly in dozes of 0.1 gram. In badly in-
fected arcas it may be combined with 001 gram plas-
mochin twice weekly. It is not wver definitely deter-
mined Ehat these two drugs zre cawsal prophylactics
The prophvlactic teeptment should be started one week
belore entering the malarial arez in order that the drug
may rexch a certain level in the hlood, which prevents
the sporozeites from entering the reticulo-endothelial
syalen.

Mezingezcol? finds that “atebrin® and quinine ack
equally well for prophylactic treatment, but there were
many relapses and skin staining was a disadvantage when
“atebrin®  was uzed. Transmission occurred durng the
period of prophylactic ireatment.

Amy and Boydl? made a study of iroops in India, the
average strength approximating 35000, A detailed pa-
port 15 given from 1919 £ 1935, They recommend the
following standare treatment for troops in India: The
pattent iz put to bed and purged with calomel, followed
by epsom salts, Quinine iz then given until initial
febrile paroxysms are controllad,  Quinine is then stopped
and "atebrin” iz given, 03 gram a day for 7 dayvs. The
patient s then allowed to get up and receive 003 gram
of plasmochin a day for a2 further 5 days. Thev report
fevweer cazes of relapse where thiz scheme is used.

Van Henkelom!? treated 119 cases of acute malarda
by intramuscular injections of "atebein®  Another se-
vies of 100 cases were given quinine by mouth. The
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“atebrin™ series lost their fever in 4& hours in &7 per
cent of the cases, while those given guinine in 77 per
cent of the cases gave the same results. Mo cases of
Fatebrin® polsoning were noted,

Choprel® experimented on eight monkeys, Silenur rhe-
sug, infected with P kwpwlesi. “Atebrin® was piven
either intravenously or imtramuscularly, The concen
tration of the drug in the bBlood and the parasite count
were determineid half an hour, 2, 6, 24, 48 and 72 hours
after the "stebrin®™ injections, The highest concentra
tion of the drug in the blood was abserved within half
an hour of its administration. Tt could not he found
in the bleod 24 hours after its injection. The parasite
count dropped with the fall in the concentration of the
erug, The authors conclude that “atebrin® may have
a direct lethal action on P, kmowless. Chopra'd et ofii
report seven cases of malaria in which “atehrin® or
plasmochin, or both, did not give results, The cause
was belisved to be defective ahsorption. This may be
duz to heavy hookworm infection or hypochlorhydria,
which is assoclated with dysentery and colitie, or rapid
passage Lhrough the small intestine in diarrheas and dys-
enlery.

Bercovitz® used “atebrin-musonate” in China and re-
ports no toxic svmptoms after the injections and the
therapeutic results were excellent,  Prognant women
and some children were in the treated series, He wsed
quinine and plasmochin iollowing the 2 injections of
“atebrin-musonate” to bring back the =zeneral tone of
the patient, as well as to take came of any stray para-
sites mot killed by the injections,

Sealig and Singh!7 report that the combined “atebrin-
musonate” apd “atebrin” treatment is the best for the
rapid restoration of fitness for military doty. The
method used follows: a suhcutaneous injection of 0.75
mg. epinephrine followed hali an hour Iater by an in-
tramuscular injection of 0,373 gram “atebrin-msonate.™
Twenty-four hours later a five-dav course of “atebrin®
tablets was started, 0.1 gram three times a day.

Dil:shit!® applied pharmacological tests to plasmochin
and records the following:

{a} Tests on protozoa and bacteria show that plasmi-
chin is not very toxic to these, Toxicity tests wore also
made in cats, dogs, rabbits, puinea-pies and lecches.
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(b) Plasmochin has no antipyretic action of its own,
In combination with gquinine, however, it produces a
guicker action than quinine alone.

(e} Plaemochin reduces the Dblood pressure by acting
directly on the hegrt and, also, hy its action on the vaso-
molor center.,

{d} It depresses the respiration and constricts the
bronchioles to & slight dezres,

(e} Movementz of the gastro-intestinal tract are in-
hibited. - Plasmochin produces a fatty degeneration of
the liver cells when given in toxic doses,

tf) There & evidence of general depression of the
central nervous system and a moderate stimulant action
on the uterns,

Rosp and Maccolinil® employed plasmochin in the
prevention of malaria. Thev report that of all those
who took a full course of treatment only 5.3 per cent
contracted malaria, while those who took part of the
course showed a rate of 17.2 per cent.

Cinca et ef#9 report on the devitalizing effect of a
single dose of 002 sram of plasmochin upon the zameto-
cvtes of subtertian malazia. They claim the dose s
effective within 48 hours in most cases, but in practice
the dose should be given twice weekly, Their =zeries
included 14 cases of natural infection, 5 cases infected
by mosquitoes and 7 cases by blood inoculated infecs
tion. The blood of all patients was still infective for
mesquitess 4 hours after the administration of plas-
mochin,  After 24 hours, 12 cases infected mosquitoss.
After 48 hours, 4 cazes were infective, but after the third
day only 1 case remained infective,

Rosa and Valli®! wsed “atebrin® and plasmochin as
prophylactics in malariz, Thev held the incidence of
malaria considerabdy below that of the previous wear,
about one-third as much as the year before. Their
term "human bopification” implice intensive troatroent
of persons before the ueval annugl outhreal: of malatia
in highly melarious zones.

Merincesco and Cornelsen®? report on the compara-
tive efficacy of “atebrin®™ and quinine in malariz pro-
phylaxis as follows:

(11 Neither prophylactic treatment with “atebrin”
nor with quinine can reduce the number of parasite car-
riers to zZero.



{2) The patasite index was sppreciehly  reduced,
whereas in the control group, which received no prevens-
tive Lreatment, the index remained the same.

(31 As a result of the prevenlive trealment there were
practically no clinieal cases during the period of actual
treatment in spite of the fairly large number of para-
site carciers revealed by the periodic Llood testz among
the population subjected to the experiments.

Ciuca e! ofif®® stale that as rvegards dirgct antifebrile
action and the btime Laken Eo cause the dizappearance
of the schizonts, there would seem to be little to choose
between quinine and “atebrin®  In the same report iz
a section by Parrot and his cowerkers, of the Pacteur
Inztitute, Algeria, They feel that guinine deserves to he
rehabilitated &5 regands its action on gametocyies and
that anv antimalzrizl druz endowed with Yechizonli-
cidal™ properties, isse facto, possesses gametocidal prop-
eriies in regard to osexval forms in process of develop-
ment., They warn us that for the treatment of malaria
patients, as for the protection of uninlected individuals,
which necessarily go together i mass clinical prophy-
laxiz, the cxelusive and rational uze of a good “schizonti-
cide™ iz sufficient; and it is in any case hetter than the
exclusive uze of a good “gametocide”

Mietzsch, Mauzs and Hecht2# tell us that “atebrin’
in watery solution decompeses by hyvdrolvsis and this
15 accelerzted by heat. By mputh, watery solutions
should not be given later than 1% hours after their
preparation.

Hecht®® finds by his method that the liver, ITungs,
Lkidneys and snleen im this erder took up the “atebrin®
strongly, then follow the stomach and intestines, heart,
pancreas and genital orrans. The muscles, skin and
centre] nervous system take it up very slightiy.

Bhattacharjec®? reports a single patient with subter-
tian malaria who became so violent that four men were
needed te hold him in bed. He talked nonsense, kept
hiz cyes clozad tightly and resented all attempts to apen
them. His temperature was beiween 994 and 101° F.
He improved rapidly on guinine and in about 24 houes
hiz symptoms had disappeared.

Eang and Garvis®7 report a case in which maniacal
symptoms developed following the use of “alebrin” The
patient was a woung, intelligent adult male, with no
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perzonal or family histery of mental or nerveus trouble,
who developed maniacal svmptoms two davs after the
completion of a five-day course of treatment with “ate-
brin" ‘The total amount of “atchrin® taken was 1.5
grams. The symptoms lasted eight days.

Canet®® zays thal mass quinine distribution had little
valup in the rubboer plantstions. Synthetic drugs gave
better results. He feels that a combination of antilarval
prophvlaxic and mess treatement with synthetic deugs
should produce 8 permanent improvement in the health
conditions of the plantations.

Rarigk and Morpaud? describe & severe case of subter-
tiann malaria in which hematuria occurred subzeguent
to the administration of two inframuscular injections
of 1 sram of quinine znd G5 zram of the zame drg
by mouth, Injections of French “atebrin® were then
given instead of quinins, 0.2 gram in the morning and
0.1 pram in the evening for 4 days. The patient imm-
proved quickly, the hemasturiz stopped at once, the
parasites dizappeared in three davs, and treatment with
oguinine was then resumed without recurrence of the
hematuria. Abundznt parasites were in the blood dur-
ing the ocourrence of hematuria and the authors think
this may be a point of distinction between hematuria
duc to quinine and hematuria of biackwater fewver in
which the patasites disappear from the blood.

Sicanlt and Messerlin®? present & standard treatment
for ordinary cazes of malaria that consists of 03 gram
of French “atebrin® and 0.03 gram of ancther synthetic
daily for 5 days, iollowed by a continuous treatment
of one dose weekly, In very severc caszes the initial
treatment consisted of the injection of 1.6 grams of
guinine daily for the first two davs, lollowed by three
days' treatment with synthetic drugs.

Berny and Nicolas® report success in the control of
malariz in a prison. Each Sunday evervone was given
French “atebrin® Q.30 gram and 002 gram of another
synthetic. This was kept up for six months, At the
end of the period the parasite index was zero and in
the neighborhood malarin was very prevalent. There
was o sigh of drug intolerance and no interference with
work,

Rubinsteins? reports on the nse of a new druz, “acri-
chin.' It i an analogue of “atebrin,” which was
by



used against F. wvipgx in peneral paresis casez for his
experiment, The dose was 5 to 3 ¢ ¢ of a 3 per cent
glecose solution of “acrichin® intravenously daily for a
week, the same dose twice daily if miven intramuscu-
laely. It was given by mouth, in doses of 01 gram,
thrice daily for & week., He treated 21 crses and bad no
relapse and no untoward effects from the drog.

Waegelshach®® discusses a preparation of quinine in
weakly alkaline zolution. Injections are free from the
pain usually cavsed by quinine. One ampule given twice
a day s equal to 15 grains of quinine hydrochloride,

Varn NMiteen®¥ presents a copper-containing organic
preparation, prepared in the “MMeurce”™ Laborateries of
the Union Clinigue Belge. It 35 described az copper
oxvauinoline sulphonate of soda; a greenizsh amorphous
powder soluble in water, of neutral resction and stahle
in ordinary conditions of temperature and humidity,
The daily dose recommended is 002 gram per kilogram
of body weight for adults, It is given in divided doses
in ‘tablet formy, each tablet contaiming 0.20 gram. Mo
symptoms ef intolerance have been noted. It is said
to be as good as any of the drugs now in use and effge-
tive azainst all species of the parasites. '

The modern use of transfusion has given ug more
and more information on how long and swell cerfein
itdividuals can carry the parasites of malaria without
symptoms and -after 2 thorough course of Lreatrnent.
I shall offer a few references just to show how wery
unzafe it i= to make the statement that a patient is
parazite-free, A few drope of blood do not tell ws all
about the volume of blood in an individual in so far
as the presence or absence of a few malarial parasites is
concerned.

Wang and Lee7 report that 54 cazes of benign tertian
malaria and & cases of relapsing fever have Followed
blood transfusions in the Peiping TUnion Medical Col-
lege Iospital in the ten-wear period 10923-1935, during
Wwhich 3,700 tranzfusions were performed. In one case
a pregnant recipient was infected with relapsing fever
and passed it on to her premature infamt, who died of
il. Malzriz] parasites were found in only one of 18
donors incriminated. One donor gave blood o ten
people in 1925, and two became infected. He was not
weed mgain il 1933, when he infected 3 out of 10
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inoculated with his blood. He admitted having a ma-
latia-like fewer 20 years before.

Thoraps and Kevs#é report a donor who had served
it India from 1927 to 1933 and who had never shown
the paragites of malaria in his blood and had never, go
far as he knew, had an atlack of malaria. Hiz hload
was used for tranmsfusion twice: 15 ounces om the first
aecasion and 10 ounces en the second. This was done
on September 9, 1933, and on September 12, 1935, The
pecipient developed an attack of malaria (F, Diviaxk.

Lorando and Sotiriades®’ report 23 cases of malada
in children treated with subecutaneous injections of ma-
teynal blood. Three injections of immune maternal
blood, combined with small doses of quinine for fram
5 to 10 dave, are sulficient to elfect a clinical cure el
to develop an immunity the duration i which, however,
has not vet been determinel. The authors believe that
the antibodies in the immune blood have no direct effect
on Lhe parvasites, but act through the macrophages of
the reticulo-endothelizl system, Some authorities, such
as Ascoli®® still believe in the use of epinephrine with
antimalarial drugs.  Ascoli considers that epinephring,
by reducing the congested portions of the enlarged
spleen, destroys the breeding ground of the malarial
parasite,

Mithlens® quotes Broughton-Aleock who, as a result
of the sxaminations of 30,000 persons whe had taken
part in the World War, said:

“T ¢an with certainty aseert that malarial parasites
in cases of war malariz do oot remain in the blood more
ihan five years after Lheir return home”

[We wonder what transfusions from this group of
50000 people would show in the recipients after the
five vears period mentioned.]

Mangiacopra®? experimented with gpleen extract in
the treatment of malariz. e concludes that it has no
therapeutic value in acule malavia or in the early stages
of chronie malaria. In older ehronic infections il can
be used with marked bemefic. It increases organic im-
munity, stimulates the reticulo-endothelizl system amed
phagocytosiz, improves the blood condition and zeneral
nutrition, and effectz a marked reduction in the size
of the spleen. He, therefore, heliovez that it is a val=
uzble adjuvenl in the treatment of chronic malaria,
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It has, moreover, a slight power of reactivating lIatent
infections, A new view has been raized by Toporkovil
on the localization of malarial parasites dusing the
latent period of infection, He belisves they are in the
blood stream. The absence of parasiles from the pe-
ripheral blood stream hetween attacks is attributed to
an extrema diminution in thair numbers, when the prob-
ability of encountering them in the thick drop film s
near zero. Thiz waz corvobovated by suecessiul infec-
tion of general paresis cases with malztial hlood which
falled to show any parasites in the thick drop blood films
exarmingd,

Farinawd*? makes a statement with which the writer
agrees.  He says that in spite of the admitted efficacy
of the synthetic remedies in controlling malaria inci-
dence, their prophylactic vse is of lHmited applicability
in Indo-Chine [and other places] where malarin can
be considersd as hvperendemic for mot less than nine
maonths of the wvear,

Eatle and Perezt® conclude that there i no way of
predicting the presence of gametocyies in the hlood
streamy, MNothing zhort of mass treatment could cover
an attempt to freat the carriers.

Bastianelli,?? in his discussion of Lhe trealment of
malariz and immunity, seeks to demeonstrate that the
current treatment of malaria does not interfere with the
immunizing processes that lead to {inal cure. He pm-
phasizes the time factor necessary for the acquizition of
immunity. He distusses the view that, in a hyperen-
demic districe, so-called radical treatment may reduce or
prevent resislance Lo reinfection.

3, P. Jamesi® believez that lack of immunity iz an
important factor in causing an epidemic. Non-immune
persons sulfering from malaria show cametocvies more
frequently and in greater numbers than in immune
p'}rﬁ(?ﬁﬁ.

Clark and Komp'st0 seventh vear's experience with
malaria in the Chagres River wvillagez of Panama is
practically the zame as reported In 1936, The average
monthly parasite index for the ‘“atebrin“-plasmochin
towns, quinine-plasmochin towns and  the wvoluntary
quinineg control ares were respectively; T4 per cent,
144 per cent and 162 per cent. The cumulative para-
site index for the year, however, is, respectively: 35.0
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er cenl, 37.0 per cenk, and 339 per cent. The control
grea people were very Irvegular in their appearance on
survey days and therefore do not show the high cumu-
lative rate expected of poople surveyed each month.
The parasite index [or age proups is very similar to
the record for 1936, The peak waz found in thoze
peeple from § to 20 years of age, the greatesl rate heing
62.5 per cent for those people 10 Lo 20 vears of age who
were surveved in all of the 12 survevs and 30 per cent
for those 3 to 10 wears of age. The other groups
ranged from 30 te 80 per cent. It is again of interest
to note that 1o persons over o0 years of age oul of 63
examingd were posilive for paresites, but no clinical case
ocetrred among them this wear, These people have
spent their lives on the banks of the Chagres River.

Fifty-cizht infants born during the wvear ov carcied
in the records from last vear until they were 12 months
ald, as & special group, reveal the followinr: 4 positive
for parazites in the first nine months of life; four positive
for parasites in the 10 to 12 months of life, the general
infant rate being 1335 per cont. Thiz is cortwinly proof
that transmission iz geing on im the towns where plas-
mochin is in use, None of the babies regpulardy sur-
veved were from the control area. Another indication
of transmission in the towns treated with plasmochin is
thal the mosquito index of mfection in our second year’s
report was 048 per cent and for 1037 it iz 1.1 per cent.
The mosquito parasite index haz not fallen with the
humaen parasite index. Transient people and long A,
albisnans Mights may account for this as well as car-
mers developing between monthly treatment periods,
The parasite species (excluding those reported as mixed
infections) have the following incidence: P. falciparim
BI.6 per cent, P, viwsx 157 per cent, and P, maleriee 1.6
per cent. Dhuring the year “crescent cazriers” were re-
corded in P falciperam cases as follows: 421 per cend
in the “atebrin’-plasmochin towns, 378 per cent in
the quinine-plasmochin towns, and 31,7 per cent in the
control town {voluntary quinine). Clinical malaria is
under mand conteel from the viewpoint of an industrial
arganization, but we consider it suppressed mmalaria
and not eradicated malarian in ihe peeple treated. Re-
lapse*T this year is practically Lhe same as was reported
last year.

The pesple are greatly improved physically and can
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carry on with almost no interruption due to malara,
but the human careiers are there and the meosquito index
has not been reduced.  We have nol yet experienced any
cases of manid or mental derangement following the
use of "atebrin® I am of the opinion that guinine is
Just as effective a drug as “atebrin,” hut unless given
under strict supervision, the people in the villages will
not lake quinine as they will voluntarily take “atebrin®

o
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