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4. 

THE, TREATMENT OF CHRONIC BI+'NIGN TERTIAN MALARIA. 

I. INTRODUCTION. 

Funds for the following research work were kindly 

supplied by the Indian Research Fund Association and 

throu,gh the kindness of the Director of Medical Services 

in India I was placed in charge of the Malaria Treat - 

-ment Centre at Kasauli and so had an opportunity of 

carrying out this research. 

The problem of malaria prevention has in the past 

been mainly of the nature of anti- mosquito measures, 

while the permanent cure of infections has in the 

majority of tropical countries been a task which has 

been found impossible except among isolated units under 

proper control. The length of treatment required to 

produce a permanent cure has made such treatment an 

impossibility for the bulk of the population who only 

demand a clinical cure and will no longer undergo 

treatment when this has been effected. 

The colossal task of mosquito control in impover- 

ished tropical countries does not seem a financial 

possibility except in a few selected areas, but it is 

essential under these circumstances that at least such 

treatment should be available as will control the 

disease in so far as it is directly dangerous to life. 

In such conditions the control of malaria lies in the 

treatment of infection, and if a treatment could be 

found which would cure infections in a few days at a 
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days at a 

reasonable cost this would be one solution, if not the 

solution, of the malaria problem in the tropics. In a 

properly treated population by eliminating man as a 

carrier of the disease the transmission chain of man - 

mosquito - man would be broken. 

In the work recorded here an attempt has been made 

to determine what is the most effective and preventive 

treatment for those malaria cases which are the most 

difficult of all to cu2e, that is, the chronic benign 

tertian infections. 

II. TECHNIQUE, METHODS, ETC.. 

(A) PRECAUTTIONS USED IN TESTING THE EFFICACY OF ANY 

LATE OF TREATMENT. 

The universal treatment of undiagnosed "fevers" in 

India by quinine is a confession of failure to diagnose 

malaria. In hundreds of cases during the past three 

years (1925 -1927) at the Malaria Treatment Centre at 

Kasauli failure to diagnose malaria before commencing 

malaria treatment has never occurred. It is most 

important to test all the forms of treatment to get 

some definite knowledge of their effects, as most 

reported results have been on clinical lines only. 

Sinton's ten postulates have been used during the 

experiments detailed below. (Sinton 1926 a). They are 

as follows :- 
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as follows :- 

(t). that the disease being treated is malaria, 

diagnosed not merely by clinical signs and symptoms, 

but by the finding of parasites immediately .efore the 

commencement of treatment. 

(2). that the patient has no other disease, the effects 

of which might obscure the action of the treatment being 

tested. 

(3). that the drug being tested is actually being taken 

and retained in the amounts prescribed. 

(4). that no other drug is being taken at the same 

time the effects of which might vitiate the results 

of the experiment. 

(5). that in comparing different treatments, 

infections due to different species of malaria parasite 

are considered separately. 

(6). that a sufficient number of patients are treated, 

in order that the results may not be vitiated by errors 

of chance distribution. 

(7). that in comparing the effects of one treatment 

with another, the populations treated by the different 

methods should be as far as possible homogeneous. 

(8). that controls should be used to eliminate, as far 

as practicable, any possible variations in the results, 

due to personal bias, season, altered virulence of the 

parasites, chronicity of infection, immunity, etc., 

(9). that a strict standard as to what is to be x 

considered a permanent cure of the infection is laid 

down, and if this standard depends on a period of 
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period of 

observation, chances of reinfection should be excluded 

during this time. 

(10). that the finding of parasites in the blood is the 

only true criterion of relapse. 

(B) PROCED1E E. 

The following investigation into the treatment of m 

malaria by various drugs were undertaken among young 

British soldiers in the Malaria Treatment Centre at 

Kasauli, Simla Hills, India, where reinfections could 

be excluded. Most of the cases suffered from chronic 

infections of benign tertian malaria, and had in some 

instanced histories of as many as 20 relapses during 

the previous year, while several of these patients had 

been recommended for invaliding to the United Kingdom 

before being sent to Kasauli. In the investigations 

the trial and control groups were homogenous, that is, 

they were the same as regards physique, age between 

about 20 and 35, diet, clothing, housing, mode of life 

and environment, and were subjected to the same changing 

conditions of climate. All of them had resided in 

malaria localities for an average period of three years. 

; 3lood. Every case was diagnosed by finding the mal 

-aria parasite in the blood by the thick film method 

(Sinton 1925 a) . before commencing treatment. si elm at a 

stain was used, one drop of the stain in ten drops of 

distilled water being sufficient to stain one film. 

The thick films were as far as possible of a uniform 
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a uniform 

thickness. In addition to the thick film a thin smear 

was made on each slide, and when dry the patient's 

name or his serial number was written over the smear 

with a lead pencil, the name or number by this method 

remains indelible throughout staining and examination x 

etc., 

Treatment. The effect of other posäioie concurrent 

diseases keepin6 up the temperature while treatment was 

in progress was always watched for. A preliminary purge 

of 3 grains of calomel at night followed by 60 grains a 

of magnesium sulphate next morning was always administer 

-ered before commencing treatment, to ensure proper 

action of the liver and to get rid of mucus adherent 

to the intestinal wall which might prevent absorption 

of the drug. The cinchona alkaloids were always given 

in solution by the mouth, and the amount of alkaloid in 

the solution was tested before administration to see 

that it contained the amount prescribed. (Sinton 1925b) 

After the medicine had been administered the patient 

gave his name and remained on the spot for 20 minutes 

to prevent getting rid of the drug by vomiting. 

The alternate case control method was used in testing 

every treatment. The patients as diagnosed were placed 

alternately and in strict rotation into a trial treat- 

ment group or a control group, and if one of these 

treatments had already been found unsuccessful the 

next treatment on the list was given. In all the 
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all the 

treatments described, except when a new drug wao being 

tried for the first time, the patients ere kept in bed 

for the first two days of treatment and the majority were 

fit for discharge from hospital at the end of the third 

day. After the commencement of treatment the blood of 

each patient was examined once weekly during treatment, 

and weekly during an observation period of at least 8 

weeks after the end of all treatment. The first weekly 

examination during observation was always done on the day 

following the last day of treatment. The observed 

minimum and the possible maximum number of relapses were 

recorded. The latter was represented by all observed 

relapses plus those cases that did not relapse but were 

lost sight of before the end of 8 weeks observation. 

Oases not completing treatment are not included. (Sinton 

1926 a ) . 

"Relapses" were diagnosed by the finding of malaria 

parasites in the periphral blood by the thick film 

method of examination during an observation period of 8 

weeks after the end of all treatment. Patients who did 

not relapse during this period were considered as 

"cured ". ( Sinton 1926 a). 

"Fever" denotes an oral temperature of 99.5° F. or 

over, and the "duration of fever" the interval which 

elapses between the first administration of treatment 

and the time when the temperature fell below this level 

and remained dorm, with no further rise during treatment. 

¶hen the temperatures were taken at 7 a. m. and 4 p.m. 
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and 4 p.m. 

the "duration of fever" was measured in periods of half 

a day, but when temperatures were taken four hourly the 

"duration of fever" was measured in hours and half days 

as well. 

"Rigor" denotes a rise of temperature of over 100° 

F. accompanied by a distinct shiver. (Sinton and Fate 

1926). 

III. THE EFFECTS OF THE CINCHONA ALKALOIDS IT? PRODUCING 

A CURE. 

The following experiments were made to assess the 

value of the various cinchona alkaloids in the treatment 

of malaria as compared with quinine. 

(A) TREAT151NTS TESTED. 

"I:,îalarene: ,uinine in its present form is too 

expensive for mass treatment in the tropics of a malaria 

population which finds great difficulty in obtaining 

even a sufficiency of food. "Malarene" is a standardised 

"cinchona febrifuge" prepared by the director of agricul- 

ture (Cinchona), Madras, and is approximately one sixth 

the price of quinine. "Cinchona febrifuge" is a mixture 

of the total alkaloids in the bark of Cinchona succri- 

-rubra and, therefore, contains quinine, cinchonidine, 

quinidine, cinchonine, quinoidine, and various impurities. 

The usual comercial cinchona febrifuge varies in its 

composition, and in the preparation referred to, an 

attempt has been made to standardise it. The taste of 
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taste of 

rialarene is disagreeable so, when the following experiment 

was completed, it was decided to attempt to make it more 

palatable. Accordingly it was made up with a chocolate 

mixture containing chocolate (cocoa), sugar, tincture of 

vanilla, aromatic fluid extract of yerba santa and 

glycerine. (Burnett 1913). The taste is considerably 

improved by this means, but the expense of administering 

the drug of course would be raised. 

The cases were divided into a trial and a control gx 

group. The treatments used were as follows :- 

1. TRIAL GROUP. 1. QQD. C.L. (Quinidine) . 

2. C.D.C.M. (Cinchonidine) . 

3. C.C.M. (Cinchonine). 

4. M.C.lei'. (Malarene) . 

2. CONTROL GROUP 1. C._ .C.T+M. 1. ((,'0uinine with 1 week' s 

tonic). 

2. cl.C. 1.2. ( %uinine with 6 week's 

.tonic). 

3. Q.C.M.3. (:,uinine without sugar) . 

4. Q. C.M. S. (Quinine with sugar) . 

The salt used in each case was the sulphate 10 

grains (0.64 grms.) of which was dissolved in 25 grains 

(1.6 grms.) of citric acid with the addition of 60 grains 

(3.9 grms.) of magnesium sulphate and made up to 1 ounce 

of water. 
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of water. 

TRIAL GROUP TREATMENTS. T1 +NTS. 

1. Treatment Q,.D.C.M. The patients receiving 

this treatment were given 20 grains (1.3 grins.) of 

quinidine daily for 28 days. The total amount of 

quinidine given to each case was 560 grains (36.3 grms.) 

in 28 days. 

2. Treatment C.D.C.I:. The patients receiving this 

treatment were given cinchonidine daily for 28 days in 

the same amounts as in treatment ¿.D.C.1L 

S. Treatment C.C.M. The patients receiving this 

treatment were given cinchonine daily for 28 days in 

the same amounts as in treatment O,.D.C.M. 

4. Treatment H.C.M. The patients receiving this 

treatment were given "Malarene" 30 grains (1.94 grms.) 

daily for the first week, then 20 grains (1.3 grms.) 

daily for the next 3 weeks. The daily testing of the 

alkaloid content of "malarene" gave a uniformly constant 

result. (see Appendix A.(2.) The total amount of 

"malarene" given was 630 grains (40.8 grins.) in 28 days. 

n`. V . 1:'_ 

CONTROL GROUP TREATMENT. ENT. 

. The first 20 patients receiving this treat- 

-ment were given 30 grains (1.94 grins.) of quinine 

sulphate combined with citric acid and magnesium sulphate 

daily for 7 days. An iron and arsenic tonic was then ± 
given 3 times daily for 7 days, then 30 grains (1.94 

grins.) of quinine (Q.C.1_-. mixture) were given for x 

another 7 days, and then 10 grains (0.65 grins.) daily 

for 35 days. The total amount of quinine given was 770 
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was 770 

grains (49.9 grms.) during a period of 49 days. 

,.C. , .2. The next 44 patients who received this 

treatment were given 30 grains (1.94 rms.) of quinine 

(Q,.C.M. mixture) daily for 14 days and then 10 grains 

.(0.65 grms.) daily for 6 weeks with tonic once daily. 

The total amount of quinine given was 840 grains (54.4 

grms.) during a period of 56 days. 

C.C.M.3. and !.C.M.S. 70 cases were given 30 grains 

(1.94 grms.) of quinine (q. C.M. mixture) daily for 14 

days and then 10 grains (0.65 grins.) daily for 6 weeks. 

Alternate cases of this series were given 3 ounces of 

sugar mixture containing 2 ounces (56.6 grins.) of sugar 

once daily, throughout treatment and during 8 weeks 

observation after the end of all treatment. The total 

amount of quinine given was 840 grains (54.4 grms.), 

during a period of 56 days. (see Appendix A). 

( B) THE EF.h`ECTS OF TRF,ATNTN1IN THE PREVENTION OF 

RELAPSES. 

TRIAL GROUP. 

1. Treatment .D.C.i 20 patients were treated in 

this series and of these 4 were lost sight of before the 

completion of observation, and 11 had relapses due to 

Pl. vivax, giving a possible maximum relapse rate of 75 

per cent with an observed minim=a of 55 per cent. 

2. Treatment C.D.C.M. Of 59 patients given this 

treatment 6 were lost sight of before the completion of 



14. 

completion of 

observation, and 42 had relapses due to Pl. vivax, 

giving a possible maximum relapse rate of 79.2 per cent. 

with an observed minimum of 71.2 per cent. 

3. Treatment C.C.M. Of 77 patients given this 

treatment 8 were lost sight of before the completion of 

observation, and 46 had relapses due to Pl. vivax, 

giving a possible maximum relapse rate of 66.7 per cent. 

with an observed minimum of 63.9 per cent. 

4. Treatment M.C.M. Of 72 patients given this 

treatment 5 were lost sight of before the completion of 

observation, and 50 had relapses due to Pl. vivax, 

giving a possible maximum relapse rate of 74.6 per cent. 

with an observed minimum of 69.4 per cent. 

CONTROL GROUP. 

(a) 2.O.ï._.t. and Q.C.M.2. There were 64 patients in 

this series, of whom 30 relapsed and 8 were lost sight x 

of before observation was completed, giving a possible 

maximum relapse rate of 53.6 per cent. and an observed 

minimum of 46.9 per cent.. 

(b) 0.C.M.3. 41 patients were given this treatment 

without the administration of 'sugar mixture or tonic. 

Of these 20 (48.8 per cent.) relapsed within an observa- 

-tion period of 8 weeks after the end of all treatment. 

(e) 2,,.C.11; S. 28 patients were given quinine treat- 

-ment ((cl.a M. mixture) and in addition received a daily 

dose of 3 ounces of sugar mixture containing 2 ounces of 

sugar. Of these one patient was lost sight of before the 

completion of observation and 19 had relapses due to Pl. 
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due to P1. 

v ivax. 

(d) ).C.I;.1., ,.C.M.2., 0.0 .M .3., and Q.C.M.S. 

There were a total of 134 patients in these 4 series, 

of whom 69 relapsed, and 10 were lost sight of before 

the completion of observation, giving a possible max- 

imum relapse rate of 58.9 per cent. and an observed 

minimum of 51.5 per cent.. 

(C) THE EFFECTS OF TREATMENT ON CLIl`TICAL I,AITIFESTATTOá1S. 

TRIAL CROUP. 

1. Spleen rate. Amongst the 20 c .D.C.M. cases the 

spleen rate was 45 per cent. before treatment, 15 per 

cent. at the end one week's treatment, and 

cent. at trie end of treatment, as compared with 27.1, 

5.1, and 3.4 per cent. respectively amongst 59 of the 

C.D.C.M. cases, 28.6, 5.2, and 3.9 per cent. respect- 

ively amongst the 77 1.C.:'.î. cases, and 30.5, 16.7, 

and 12.5 per cent. respectively amongst the 72 M.C.M. 

cases. 

Amongst the 134 control .C.I._. cases the spleen rate 

was 35.8, 11.9, and 1 per cent. respectively, which 

shows a much more rapid and marked reduction than any of 

the trial cases. The reduction of the spleen rate was 

most marked in the 44 cases of the Q?.C.M.2. series in 

which before treatment it was 50 per cent., at the end 

of 1 week's treatment 11.4 per cent. and nil. at the end 

of treatment, as compar ed with 50, 15, and 15 per cent. 
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per cent. 

amongst the 20 cases of the 2.C. m.1. series, and 22.8, 

11.4, and 1.4 per cent. respectively amongst the 70 cases 

of the (,.C.M.3. and !/.C.M.S. series. 

Conclusions. quinine combined with 6 week' s tonic 

treatment ( .C.M.2.) was the most rapid spleen reducer 

amongst these series, but Cinchonidine (C.D.C.M.) is 

almost as efficacious in this respect. 

2. Temperature. The average duration of fever 

. amongst the 20 patients treated with .D.C.M. treatment 

was 0.4 days per case as compared with 0.28 days amongst 

59 patients treated with C.D.C.M. treatment, 0.32 days 

amongst 77 patients treated with C.C.M. treatment, and 

0.29 days amongst 72 patients treated with M.C.M. treat- 

ment. Amongst the 134 control cases of the .C.M. 

treatment the average duration of fever was 0.32 days, 

and amongst the 0,. C.M. 1. , and (2. C .M. 3. , and 

g.C.M.S.) series of these controls it was 0.3, 0.41, 

and 0.26 days per case respectively. 

There was no rise of temperature (i.e. below 99.5° 

F.) in 25 per cent. of the c.D.C.M. cases after the 

commencement of treatment as compared with 52.8 per cent. 

amongst the.C.M. cases. Amongst the first 64 cases of 

the Q.C.M. control cases there was no rise of temperature 

in 43.7 per cent. of cases, and amongst the Q.C.M.3. and 

q.C.M.S. cases there was no rise of temperature in 55.7 

per cent. of cases, while amongst the total of 134 cases 

of the control series this percentage was 50. 
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was 50. 

Rigors. 30 per cent. of the (..D.C.M. cases devel- 

oped rigors within 24 hours of the commencement of 

treatment as compared with 27.1 per cent. of the C.D.C.M. 

cases, 22.1 per cent. of the C.C.M. cases, and 20.8 per 

cent. of the M.C.M. cases. Amongst the 04.C.M.1, 

and (. C .M. 3. , and . C.M. S.) control cases the percentage 

was 15, 29.5, and 27.1 respectively, and 26.1 per cent. 

for the total 134 control cases of the C.C.M. series. 

The maximum temperatures recorded during the rigors 

in the q.D.C.M. series were in 35 per cent. of cases 100° 

F. or less, in 10 per cent. 100.1 to 101° F., in 5 per 

cent. 101.1 to 102° F., in 5 per cent. 102.1 to 103° F., 

in 40 per cent. 103.1 to 104° F., in 5 per cent. 104.1 

to 105° F., and in nil. 105.1 to 106° F., as compared with 

61, 5.1, 6.8, 10.2, 11.8, 3.4, and 1.7, per cent..respect- 

-ively in the C.D.C.M. series, 61, 5.2, 3.9, 15.6, 10.4, 

3.9, and nil. per cent. respectively in the C.C.M. series; 

58.3, 8.3, 12.5, 6.9, 9.6, 2.8, and 1.4 per cent. 

respectively in the M.C.H. series. Amongst the . .1. 

and Q,.C.M.2. series taken together these percentages were 

56.2, 6.2, 17.2, 7.8, 12.5, 1.6, and nil. respectively, 

and amongst the Q.C.M.3. and L.C.M.S. series taken 

together 62.8, 10, 10, 7.1, 5.7, 4.3, and nil. respect- 

ively, while amongst the total of 134 cases in the <u.C.M. 

@63itt6l StbliA0 ( . C . . 1. , . C . 2 and ;. C .I .3. , and 

,.C.M. â.) these percentages were 59.7, 8.2, 13.4, 7. 5, 

8.9, 3, and nil. respectively. 
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respectively. 

Conclusions. The duration of fever provoked by the 

treatments in the experimental and control groups were 

round about the same. Malarene and Cinchonidine, however, 

seemed to produce higher temperatures but of shorter 

duration than those in the other series. 

3. Toxic effects. (a) uinidine in the doses given 

affects the heart. Some patients are certainly more 

susceptible than others. Vertigo, and tachycardia are the 

chief symptoms of intoxication. (b) Cinchonidine and 

cinchonine, both produce , towards the end of treatment, 

a peculiar sallow tinted skin which does not leave the 

patient for some considerable time after the end of treat- 

ment. (c) Malarene, owing to its disagreeable taste 

is perhaps more frequently vomited than any of the other 

treatments under review. 

(D) SUMMKRY OF RESULTS. 

It will be seen from the above that the best all 

round treatments were given by the Q,.C.M.1. and ,.C.M.2. 

with tonic series. In this series there was a possible 

maximum relapse rate of 53.6 per cent. and an observed 

minimum of 46.9 per cent., the spleen rate was rapidly 

and markedly reduced. The effect upon the temperature 

was round about the same in both the trial and control 

series. 

CONCLUSIONS. 

For an indigenous malaria stricken population 

malarene is a cheap and efficacous drug for the treatment 
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the treatment 

of malaria, rivaling the best quinine treatment, and 

should be more extensively used in the tropics. 

8 week's quinine treatment with tonic is superior to 

8 week's quinine treatment without tonic, and quinine 

treatment given without sugar or a carbohydrate diet is 

superior to one given continuously with sugar or a 

carbohydrate. 

IV. PERACRINA 303. 

(A) INTRODUCTION. 

Walker (1924) claimed that Peracrina 303 was a 

specific re,iedy against malaria, well suited to replace 

or supplement quinine in many cases. The drug is manufa- 

-ctured by the Haco Company, Ltd., of Berne. It is said 

to consist of specific albuminates combined with 

trypaflavine, the compound containg 10 per cent. of the 

later drug. It is made up in pills of 0.5 grm. each, 

i.e., 0.05 grm. trypaflavine in each pill. 

(B) METHODS AND T EATKNT. 

The Haco Company in their circulars state that 

"6 to 8 pills a day are generally sufficient. Here 

experience has shown that when there has been previous 

fever, or fever induced by the exhibition of Peracrina, 

an increased dose of 10 to 12 pills will speedily reduce 

the temperature. It is indicated, therefore, that 

patients who have had fever before treatment should 
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treatment should 

start with large doses of 10 to 12 pills a day, and one 

should only administer the smaller doses of 6 to 8 pills 

when the fever has abated. In these cases of malaria, 

where the attacks are infrequent but where the general 

state of the health shows that the biological equilibrium 

between the disease and resisting power is gradually 

decreasing, small doses from the beginning are indicated. 

Should, however, attacks with high temperature occur, the 

daily dose is to be increased accordingly." 

"So far, Peracrina 303 has proved efficacious mainly in 

the treatment of chronic malaria." It is also recommended 

that the treatment should be continued until the peripheral 

blood is free of parasites for at least 15 days. 

The 10 patients treated were the same homogeneous 31 

class of patients as describ3d above, and the same methods 

of treatment were used. Daily blood examinations were 

made by the thick film method in all cases during treat- 

ment, and weekly ones after the end of all treatment. 

Treatment. For the first 3 days, 6 pills daily; 

from the 4th. to 7th. days, 8 pills daily; from the 8th. 

to 10th. days, 9 pills daily; and from the 11th. day 

onwards, 12 pills daily until the end of treatment. In 

case 1 from the 66th. to 114th. days, 15 pills were given 

daily, and in case 2 from the 25th. to 108th. days a 

similar dosage was given. 

(C) TIEDICAL HISTORIES OF THE CASES. 

9 of the patients had from 3 to 10 previous relapses 
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previous relapses 

of benign tertian malaria and 1(case 2) had a history of 

only one previous attack of malaria. 

C=ase 1 received treatment as described above and 

continued until the113th. day, during which time the 

patient had taken 1248 pills of Peracrina. 20 grains 

of quinine were given on 2 occasions on account of severe 

rigors or the occurrence of very numerous parasites in 

the peripheral blood. 

Temperature. The patient had a rigor on the 5th. and 

7th. days of treatment with a temperature of over 103° F. 

on each occasion. He was given 20 grains of quinine in 

solution on the 8th. day, after which his temperature 

remained normal until the 28th. to 30th. days on each of 

which he again had rigors with temperatures of 102° to 

103° F. 20 grains of quinine were given on the 30th. day 

after which his temperature remained normal till the 93rd. 

day, when he had a temperature of 100° F. No further rise 

of temperature was recorded during treatment which ended 

on the 113th, day. 

Parasites. The blood was negative for only 3 days 

before the end of treatment, and was never negative for 

more than 11 days consecutively during treatment. 

Spleen. Out of 17 weekly examinations this was 

palpable on 11 occasions. 

Result. No relapse was recorded. 

Case 2 was treated as described above and continued 

until the 108th. day, during which time he received 1308 
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received 1308 

'pills. From the 66th. day until the end of treatment 

the dose given was 15 pills daily. No quinine was given. 

Temperature. This never rose above normal during 

the whole period of treatment. 

Parasites. During 108 days of treatment parasites 

were found in the peripheral blood on 30 days. 

Spleen. Out of 17 weekly examinations this was 

found palpable on only 3 occasions. 

Result. No relapse was recorded. 

a Case 3. received treatment as described above and 

continued until the 56th. day, during which time 537 

pills had been taken. 20 ;;rains of quinine had to be 

given on the 4th. day on account of the severity of his 

symptoms. 

Temperature. Rigors with a temperature occurred on 

the 1st, and 3rd. days of treatment with temperatures of 

104° F. After this time the temperature remained 

normal until the 17th. day when it rose to 99.5° F. On 

the 20th. day it rose again to the same level and on the 

21st. day a rigor with a temperature of 101° F. was 

recorded. No other rise of temperature was recorded 

during treatment. 

Parasites. During 56 days bf treatment parasites 

were found in the peripheral blood on 11 days. 

S Teen. Out of 9 weekly examinations this was 

found palpable on 5 occasions. 

Result. The patient relapsed parasitically during 

the 5th. week of observation after treatment. He was 
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He was 

given a course of 28 days treatment with "malarene" 

after which he was observed for 8 weeks without a 

relapse. 

Case 4 received 945 pills of Peracrina during a 

period of 95 days. He was given quinine in solution on 

3 occasions during treatment, a total of 70 grains. 

Temperature. Rigors with temperatures occurred on 

the 1st.; 2nd., 3rd., 22nd., 23rd., 43rd., 45th., 67th., 

68th., and 69th., days of treatment and in order to con- 

-trol these 20 ,grains of quinine had to be given on the 

2nd. and 45th. days of treatment and 30 grains on the 69 

th. day. 

Parasites were found in the peripheral blood on 26 

days of the 95 days of treatment. 

Spleen. Out of 15 weekly examinations this was 

found palpable on 3 occasions during the first 3 weeks 

of treatment. 

Result. No relapse was recorded during observation. 

Case 5 received 465 pills in 45 days of treatment. 

Temperature There was nd rise of temperature to 

99.5° F. or over during treatment. 

Parasites were found in the peripheral blood on 4 

days only during 45 days of treatment. 

Spleen. This was not palpable during 8 weekly 
examinations. 

Result. ITo relapse was recorded during observation. 
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during observation. 

Case 6 received 921 pills in 93 days, and quinine 

was given on 4 occasions, a total of 90 grains of 

quinine. 

Temperature. Rigors with temperature of 101° F. to 

104° F. occurred on the first 3 days of treatment. For 

this reason 20 grains of quinine were given on the 3rd. 

day, after which the temperature remained normal until 

the 20th. day. On the 20th. and 21st. days rigors again 

occurred with temperatures of 102 to 103° F. and 20 

grains of quinine were given on the latter day. The 

temperature rose to 102.2° F. on the 22nd. day, after 

which it remained normal till the 42nd. day. Rigors 

were present again on the 42nd., 43rd. and 45th. days 

with temperatures of 101.5 to 103.8° F., but no quinine 

was given. The temperature was then normal till the 

57th. day. On this day and on the 59th. day rigors with 

fever of over 103° F. occurred of such severity that 20 

grains of quinine were given on the 59th. day. The 

temperature remained normal till the 75th. day. On the 

75th., 76th., and 77th. days rises of temperature were 

recorded in the evenings, varying between 99.5° F. and 

101.8° F. but on the 78th. day a rigor with fever of 

over 102° F. occurred and 30 grains of quinine were 

given. From this time to the end of treatment the 

temperature was normal. 

Parasites were found in the peripheral blood on 27 
days during 93 days of treatment. 
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of treatment. 

Spleen. This could be palpated on each of the 15 

weekly examinations. 

Result. The patient relapsed during the 5th. week 

of observation after treatment. He was given a course of 

28 days treatment with cinchonine sulphate, after which 

he was observed for 8 weeks without a relapse. 

Case 7 received 885 pills of Peracrina in 89 days. 

30 grains of quinine had to be given on 2 occasions 

during treatment. 

Temperature. A rigor with fever of over 101° F. 

occurred on the 4th. day. Again on the 16th. and 18th. 

days there were rigors with temperatures of 101 to 102° 

grains of quinine were the 17th. day. 

Another rise of temperature was present from the 29th. to 

the 32nd. days due to a congested cdndition of the lungs 

and the patient was given 30 grains of quinine at this 

time. Another rigor occurred on the 80th. day possibly 

due to a small cutaneous abscess. 

Parasites were found in the peripheral blood on 20 

days during the 89 days of treatment. 

Spleen. During 14 weekly examinations the spleen 

could be palpated on 2 occasions only. 

Result. No relapse was recorded during observation. 

Case 8 received 729 pills during 74 days of treat- 

ment. He was given quinine on 6 occasions during treat - 

-ment, a total of 150 grains. 
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150 grains. 

Temperature. Rigors with temperatures occurred on 

the 1st., 3rd., 13th., 17th., 19th., 25th., 27th., 29th. 

41st., 51st., 52nd., 54th., 58th., and 76th. days of 

treatment. In order to control these 20 grains of 

quinine were given on the 15th. and 17th. days, 30 

grains on the 19th. day, 20 grains on the 29th. day, and 

30 grains on each of the 53rd. and 59th. days. 

Parasites were found in the peripheral blood on 45 

days during 74 days treatment, in spite of the administr 

-ation of 150 grains of quinine. The blood of this 

patient was never negative for 16 consecutive days 

during treatment. 

Spleen. This was palpable on 8 occasions during 12 

weekly examinations. 

=result. The patient relapsed during the first week 

of observation following treatment. He was then given 

4 different courses of treatment, but relapsed after 

each treatment. 

Case 9 received 717 pills of Peracrina during the 

72 days of treatment, and 20 grains of quinine were 

given on 2 occasions. 

Tem.erature. Rigors occurred on the day before 

treatment was started and on the 1st. and 2nd. days of 

treatment with temperatures of 101 to 102 °F. 20 grains 

of quinine were given, after which no rise of temperature 

was recorded until the 20th. day when a rigor again 

occurred, and another 20 grains of quinine were R: 
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quinine were 

administered. The temperature rose to 100° F. on the 

23rd. day and remained normal for the rest of the 

treatment. 

Parasites were found in the peripheral blood on 24 

days during the 72 days of treatment. The blood was 

never negative for 15 consecutive days during treatment. 

Spleen. During 12 weekly examinations this could 

not be palpated. 

Result. The patient relapsed during the 3rd. week 

of observation after treatment. He was given a course 

of 28 days treatment with cinchonine sulphate, after 

which he was observed for 3 weeks without relapse. 

Case 10 received 681 pills of Peracrina during a 

treatment lasting 68 days. 20 grains of quinine were 

given on one occasion. 

Temperature. Rigors occurred on the 1st., 3rd. and 

5th. days of treatment with temperatures of 100.5 to 

102° F. There was another rigor on the 14th. day (102° 

F.) , and 20 grains of quinine were given. No further 

fever was recorded until the 28th. to 31st. days during 

which fever and rigors were present (101 to 102° F.) . No 

subsequent febrile attacks were observed during treatment.. 

Parasites were found in the peripheral blood on 21 

days during 68 days treatment. 

Spleen. This could be palpated on 3 occasions 

during 11 we :kly examinations. 

Result. No relapse was recorded during observation. 
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during observation. 

(D) THE RESULTS OP TREATMENT. 

A. Fever. Patients while undergoing treatment with 

large doses of Peracrina 3)3 often have acute febrile 

attacks which may be so severe that quinine has to be 

given to control them. Febrile attacks were present in 

some of the above patients even up to the 78th. to 80th. 

days of treatment, and recrudescences of fever occurred 

among them even when 12 pills were being taken daily, 

although this is the dose recommended by the makers to 

reduce fever. In cases 1 and 2, however, no rise of 

temperature was observed while 15 pills were being taken 

daily over periods of 7 and 12 weeks respectively. 

For comparison 14 cases of chronic benign tertian 

malaria, under conditions similar to the Peracrina cases, 

were each given a single dose of 20 grains of quinine 

in solution at the time of a febrile paroxysm. In all 

these , except one, the temperature fell to normal within 

2 days, while the other case required a further dose of 

30 grains of quinine. These cases received no further 

treatment and were carefully observed until a relapse 

occurred. It was found that in these cases the average 

apyrexial period was 19.7 days (maximum 62 days, 

minimum 9 days). Another series of 7 cases was each 4 

given a single dose of 30 grains of quinine and amongst 

them the average apyrexial period was 18.3 days (maximum 

48 days, minimum 3 days). These results are very similar 

to those seen in the Peracrina cases. 
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Peracrina cases. 

The fact that febrile attacks may occur during 

Peracrina treatment is a serious drawback, more especia- 

lly in an uneducated population, whose demand is for 

a quick clinical cure and who know that quinine in 

appropriate doses will produce this. 

73. Parasites were recorded in the patients as 

late as the 110th., 106th., 22nd., 69th., 33rd., 79th., 

74th., 73rd., 64th. and 53rd. days of treatment, in 

spite of a continuous daily dose of 12 pills of Peracrirm 

from the 11th. day onward and of quinine in addition on 

several occasions when the synptoms were severe. In cases 

1 and 2 parasites were present over considerable periods 

in spite of the administration of 15 pills daily. 

The presence of gametocytes in the peripheral blood 

over such long periods means that patients taking Peracrina 

may be potential sources of malarial infection in the 

mosquito and so of the spread of the disease. 30 grains 

of quinine daily in solution will almost invarialy free 

the peripheral blood of sexual forms of Pl. vivax in 4 

days and 10 grains of quinine daily after this will 

prevent their reappearance, and so will render patients 

harmless as far as the spread of the disease is concerned. 

C. Spleen. Splenic enlargement may persist over 

long periods, and may even increase at times in spite of 

Peracrina treatment. Quinine, however, causes a steady 

decrease in the size of the spleen, and this decrease 

occurt., much more rapidly than with Peracrina. 

D. Weight. At the end of treatment 8 of the 
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of the 

patients had lost on an average 3i- lbs. each, while the 

other 2 had gained on an average 2 lbs. each. 

E. Relapses. The relapse rate was 40 per cent., 

in spite of a treatment which lasted on an average 81 

days (49 to 112 days) during which time an average of 

843 (4.5 to 1248) pills of Peracrina was given to each 

patient. 

F. Duration of treatment. The makers of this drug 

recommend that the treatment should continue until no 

parasites can be found in the peripheral blood for 15 

consecutive days. The time required to achieve this 

result in 6 of the patients was from 37 to 93 days 

(average 72 days), and of these 2 relapsed, one although 

no parasites could be found during 34 consecutive days 

of treatment. The other 4 patients were treated from 72 

to 112 days (average 37 days) without giving 15 consecut- 

ive negative blood tests. The treatAint was then stopped 

in these cases because -the supply of the drug became 

exhausted. 2 of these patients relapsed later, including 

the patient who had been treated for 112 days. 

G. Dose. The treatment started with 6 pills and 

worked up to 12 pills daily on the 11th. day. This dose 

is higher than that recommended by the makers, except 

in attacks of fever. Neither of the cases who received 

15 pills daily over long periods relapsed. 

H. Complaints 27 patients were nausea, listlessness 

and loss of appetite, especially early in treatment. The 

patients also found it tedious to swallow 12 pills daily 
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pills daily 

for 2 to 3 months, especially as this treatment did not 

seem to control their attacks in the same way that 

quinine did, and they asked for quinine treatment 

instead. The uncertainty of the length of treatment had 

also a depressing effect on the patients. 

I. Expense. The present price pf Peracrina 303 

would preclude the use of this drug as a routine method 

of treatment, even if the results had been more encour- 

-aging. 

(E) . CONCLUSIONS. 

1. The result"' of the experiment detailed above does 

not bear out the statement of Walker (1924) that Peracrina 

303 is " a specific remedy against malaria, well suited 

to replace or supplement quinine in many cases." 

2. Even if Peracrina 303 has a beneficial effect in 

chronic malaria, the cost, the length of treatment 

required and its uncertainty make it unsuitable for 

routine work as compared with quinine. 

3. The fact that sexual forms of the parasites may 

be present in the peripheral blood of patients undergo - 

-ing this treatment, makes them liable to act as 

infective agents to mosquitoes and sox to an increased 

spread of the disease, a most undesirable state of 

affairs, 

4. On the evidence of this report the manufacture 

of this drug for the treatment of malaria has been 

stopped. 
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been stopped. 

V. SMALAR INA C REMONE SE . 

(A). INTRODUCTION. 

Italian physicians have claimed that a new drug -- 

Smalarina Cremonese -- is more effective in the treatment 

of malaria, more especially the chronic benign 

tertian form, than the cinchona alkaloids. 

This new drug is a compound of mercury and 

antimony. In the early part of the 19th. century 

mercury, in the form of calomel, was prescribed in 

massive doses for she treatment of ague in India with 

disasterous results in many cases. Antimony in the 

form of intravenous injections of tartar emetic was 

advocated by some workers during the war, but later 

experiments have failed completely to prove that it had 

any effect in the cure of malaria. 

(B) . THE IMMUNISING EFFECTS OF MERCURY. 

The origlnof this treatment seems to have arisen 

from certain observations which would seem to indicate 

that the administration of mercury had some immunising 

effect in malaria. Abetti about 1903 stated that 

mercury acted as well against malaria as against 

syphilis. During 1916 -17 Cremonese found that 

syphylitics who were being treated with mercury seemed 

to be refractive to malarial infections. Driessen 

(1924 -25) claimed that after a mercury cure his 

patients no longer relapseu although they had done so 
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done so 

before this treatment. Following this up in the Dutch 

East Indies he gave prophylactic doses of mercury and. 

then experimentally infected his subjects with malaria. 

The form of malaria produced was atypical and reacted 

rapidly to the immunity -producing action of mercury. 

The following case did not tend to confirm the 

claim that mercury has any immunising effect. 

A syphylitic had one of the army courses of antisyphil- 

itic treatment by intramuscular injections of mercury 

together with intravenous injections of novarsenobillon 

over a long period 13/9/26 to 20/6/27 (the so- called 

immunity reaction of Cremonese), and during that period 

he had an attack of malignant tertian malaria and three 

subsequent relapses. The intravenous doses of novarsen- 

obillon varied from 0.45 to 0.6 grammes and were given 

on the same days as the one grain of mercury injected 

intramuscularly in lanoline and olive oil on the 

following days :- In 1926, September 13th., 20th., and 

27th., October 11th. and 18th., November 1st. and 

8th., December 6th. and 28th.. In 1927, February 7th. 

and 14th., March 28th., April 6th., June 6th., 13th. 

and 20th.. On july 7th. 1927 his gums became swollen 

and soft and he was jaundiced. Further injections of 

mercury were, therefore, stopped. 

Pl. falciparum parasites were found in his periph- 

eral blood on 26/1/27. He was treated with quinine 

but relapsed on 24/2/27, although he had received an 

injection of mercury ten days before. He 
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before. He 

was treated with plasmoquine compound but again relapsed 

on 22/3/27. He was then treated with plasmoquine alone 

but relapsed on 19/4/27, although only 14 days before 

he had received an injection of mercury. On 19/4/27 

he was treated with Sinton's quinine and alkali 

treatment for 7 days and was cured of his malignant 

tertian malaria. In this case a prolonged course of 

mercury seems to have had no immunising effect. 

(C) METHODS AND TREATÎ.HT. 

Since such conflicting reports as he above have 

been made on Jhe efficacy of the treatment of malaria 

with smalarina, it was thought that a few carefully 

observed experiments with this drug might evaluate 

its worth amongst drugs that have been used in the 

treatment of malaria. 

The experiments were carried out during the 

season recommended by Cremonese, namely September to 

May, in a hill station in India where reinfection 

could be excluded under the same conditions as the 

previous trials. 

Procedure. One tablet of smalarina was taken on 

the first day, 2 on the 3rd., 3 on the 5th. etc., one 

additional tablet being taken every other day, until 

the 31st. day when 16 tablets were taken in one dose. 

The total dose was 136 tablets in 31 days. 6 cases 

of benign tertian malaria have been treated in this 

manner. Since so few cases have been tried they have 
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they have 

been given in detail in order to show the effect of 

this drug, if any, on the malaria parasites. 

Blood. This was examined daily in all cases by 

the thick film method. (Sinton 1925). 

(D) ';n)ICAL HISTORIES OF THE CASES. 

Case 1 had 8 previous recorded relapses. He 

started treatment on 8/9/26 and had a temperature of 

101.6° F. on the same day. On the 3rd. day he had a 

rise of temperature to 104.8° F. and the following 

day he had a rigor the temperature rising to 103.8° F. 

At this stage quinine had to be given to control the 

temp rature as the patient's condition was not 

improving. Accordingly he was given 15 grains of 

quinine sulphate twice during the 4th. day and had 

no further rise of temperature during the rest of 

his treatment with smalarina. 

Parasites. After the administration of only 30 

grains of quinine sulphate on one uay malaria 

parasites could not be found in the peripheral 

circulation for 12 consecutive days. After this 

parasites again reappeared in the peripheral blood, 

and with the exception of one day could be found 

daily in the peripheral blood for the remainder of ± 

the treatment with smalarina, and for. 4 days after 

treatment, after which the patient was treated as a 

relapse and given another treatment. 

Spleen. This was not palpable before treatment 
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before treatment 

and had increaued in size to 12- fingers breadth 

below the costal margin at the end of treatment. 

Weight. He lost 1ÿ, lbs, during treatment. 

Result. It cannot be said that this drug had any 

effect on the benign tertian malaria parasites in this 

case. In fact the enlargement of the spleen would 

point to the reverse. 

Case 2 had 5 previous recorded relapses. He had a 

rigor followed by a temperature of 101.4° F. on the 2nd, 

day of treatment. 30 grains of quinine were given on 

that day and the temperature remained normal for the 

next 11 days, when it rose again on the 14th. day to 

101.4° F. 30 grains of quinine were administered on 

the 16th. day and the patient more for 

the rest of his treatment with smalarina. 

Parasites. 30 grains of quinine sulphate given on 

the 2nd. day had a fairly marked effect on the 15 

parasites in the peripheral blood, as they could not 

be found for several days after its administration. 

When its effect had worn off about the 10th. day the 

parasites again began to increase, although the 

smalarina treatment was continued. On the 16th. day 

30 grains of quinine had again to be administered on 

one day only. Its effect was to clear the peripheral 

blood of parasites within 72 hours. 

Spleen. ., 

th the assistance of 30 grains of 

quinine on the 2nd. day the spleen was reduced from 

2 fingers breadth below the costal margin to not 
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to not 

palpable on the 10th. day. The effect of the quinine 

on the spleen then appeared to wear off and it again 

rapidly increased in size to 2 fingers breadth below 

the costal margin on the 14th. day. The further 

administration of 30 grains of quinine reduced it in 

size again to palpable on the 22nd. day when it again 

increased in size to 2 fingers breadth below the 

costal margin on the 23rd. day. 

Result. Without the assistance of quinine this 

case would probably not have been able to complete the 

full course of smalarina, and would have been treated 

as a relapse. 

Case 3 had 3 previous recorded relapses. 

2 Parasites were present in small numbers during 

practically the whole of treatment. No parasites 

could be found in the peripheral circulation during 11 

weeks of observation (daily examinations) after the 

end of all treatment. 

Fever. The duration of fever after the commencement 

of treatment was 1; days. There was no temperature on 

the first day of treatment. The maximum temperature 

recorded after the commencement of treatment was 

100.4° F. 

Spleen. There was no enlargement before or during 

treatment, nor during observation. 

Result. It would appear that this case was cured 

by the treatment, although the drug seemed to have very 

little action on the parasites during treatment. 
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during treatment. 

Case 4 had 8 previous recorded relapses. 

Parasites. The treatment seemed to have very 

little effect on the parasites in the peripheral blood 

during treatment. They were absent on only 7 days of 

an observation period of 31 days during which daily 

blood examinations were made. 

Fever. The duration of fever after the commencement 

of treatment was 3.1 days. There was no rise of temper- 

ature on the first day of treatment. The maximum 

temperature recorded after the commencement of treatment 

was 102.6° F. 

Weight. He lost 7 lb. . during treatment. 

Result. Although the temperature in this case 

appeared to be controlled by the drug after 3-i days, it 

appeared to have no effect on the malaria parasites in 

the pbviliheral blood. 

Case 5 had 3 previous recorded relapses. 

Parasites. In this case the blood was examined daily 

during treatment and weekly after the end of all 

treatment. Malaria parasites were found in the 455 

peripheral blood on the day before commencin treat - 

--ment and for the next 3 days. They, however, could 

not be .found after 72 hours treatment, nor during the 

rest 
of treatment, nor during 8 weeks observation after 

the end of all treatment. 

Spleen. This was enlarged to one fingers breadth 

below the costal margin just before commencing treatment. 
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commencing treatment. 

By the /4th. day it had enlarged to :. fingers breadth 

below the costal margin. By the 8th. day it had been 

reduced to 2 fingers breadth and by the 15th. day to 1 

fingers breadth below the costal margin. By the 22nd. 

day it was not palpable and thereafter could not be 

palpated at weekly intervals up to the end of 8 weeks 

observation. 

Weight. He lost 6 lbs. during treatment. 

Fever. There was no fever after the commencement 

of treatment. The maximum temperature recorded after 

the commencement of treatment was 99.4° P. on the 1st. 

day of treatment. 

Result. It would appear that this case was cured as 

a direct result of the treatment. The fever was control- 

-led, and the spleen reduced in size. 

Case 6 had 7 previous recorded relapses. 

Parasites were not numerous on the day before 

commencing treatment, absent on the 2 days following 

the first day of treatment, and then present in small 

numbers for the next 5 days. From the 9th. to the 25th. 

days of treatment parasites were only found on one day, 

the 16th, day of treatment. Parasites were then found 

in the peripheral blood in small numbers frthm the 26th. 

day of treatment to the day after the last day of treat- 

ment. Weekly slides then showed no parasites in the 

peripheral blood for an observation period of 13 weeks 

after the end of all treatment. 



40. 

all treatment. 

Spleen. This could not be palpated on the day 

before commencing treatment and at the end of treatment, 

but was pal able on the day of commencing treatment. 

By the 8th. day óf treatment it had enlarged to 2 

fingers breadth below the costal margin, but was again 

not palpable on the 12th. day, and remained so up to the 

end of treatment, and up to the end of 13 weeks observat- 

ion after the end of all treatment. 

Wei ht. He weighed 135 lbs. on the day before 

commencing treatment and at the end of treatment. At 

the end of 13 weeks observation he weighed 140 lbs. 

Fever. He had no rise of temperatureE during 

treatment. 

Result. It would appear that case was cured x 

as a direct result of the treatment, although the 

drug did not seem to have much effect on the malaria 

parasites during treatment. 

Summary. As a result of the 6 cases treated with 

smalarina, 2 have relapsed even though 1 was assisted 

with one day's treatment with quinine, and the other 4 

have not relapsed. 

(E) EF. +EC T S OF TRE T. NT IN PREVENTING RELAPSE. 
Amongst the smalarina cases the average number of 

previous recorded relapses per patient was 5.7 The 

spleen rate before treatment was 33.3 per cent. 

6 patients were treated with smalarina amongst whom 
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amongst whom 

relapses due to Pl. vivax were detected in 2 during the 

observation period. Of the remaining 4 patients none 

relapsed during observation periods of 8, 9, 11 and 13 

weeks respectively. The relapse rate for this group 

was, therefore, 33.3 per cent.. 

(F) EFFECTS OF ST,JALARIITA ON THE CLINICAL MANIFESTATIONS. 

A. Clinical cure. Smalarina is extremely slow in 

producing a clinical cure in chronic benign tertian 

malaria. In the 2 cases which relapsed, it seemed to 

have no effect whatever on the parasites in the 

peripheral blood even during treatment. In one of 

these relapse cases the peripheral blood was examined 

daily for a period of over 4 weeks after the end of 

treatment,. and showed malaria parasites fairly const- 

antly throughout this period. While in those 4 cases 

which did not relapse after the end of treatment 

parasites persisted in the peripheral blood for an 

average period of 19.5 days during treatment, (After 

the end of treatment parasites were absent from the 

peripheral blood for an average period of 6.8 weeks, 

(calculating "cured" cases as 8 weeks only,)) as com- 

pared with 0.29 days (maximum 1 day) with cinchonidine 

sulphate and chocolate controls treated at the same 

time, and as compared with an average of 0.3 days 

amongst over 400 cases of benign tertian malaria 

treated at various times with quinine sulphate. 
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quinine sulphate. 

B. Temperature. The average "duration of 

fever" amongst the smalarina cases was 3.85 days 

(maximum 14 days) . No rise of temperature after the 

commencement of treatment was observed in 2 cases 

only. Amongst the smalarina cases 1 developed a 

rigor within 24 hours of the commencement of treat- 

ment. 

C. Splenic enlargement. Amongst the smalarina 

cases the spleen was enlarged in 2 cases before 

treatment, in 5 cases at the end of i week's treatment 

and in 2 at the end of treatment. 

D. Toxic effects. No toxic effects were noticed 

in any of the cases recorded. The urines of the 

smalarina cases were examined at intervals during trea- 

tment for albumin, but none was found in any of the 

cases. Smalarina was perfectly well tolerated in 

every case. 

(G) CONCLUSIONS. 

As a result of the trial of smalarina cremonese 

in chronic beni:.;n tertian malarina, it was found that 

this drug had little effect in causing the parasites 

to disappear from she peripheral blood. For this 

reason patients treated by this method malt act as 

carriers even while treatment is in progress, which 

is a very serious drawback. The treatment seemed to 

have little effect on clinical symptoms, nor were its 
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were its 

effects on splenic enlargement more marked than are 

those of quinine. The percentage of relapse in 

these cases was very low, and these results seemed 

promising, but too few cases were treated to arrive 

at any definite conclusion in this respect. 
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this resoect. 

VI. THE INTRAVENOUS INJ,CTION OF SODIUM STOVARSOLf 

AND THE ORAL ADMINISTRATION OF QUININE STOVARSOL. 

(A) INTRODUCTION. 

Marchoux and Cohen (1925) first reported the 

beneficial effects of the intravenous injection of 

sodium stovarsol in the treatment of malaria. Ciuca 

and Alexa (1926) commenced with 0.25 grin. of sodium 

stovarsol intravenously and continued daily injections 

without exceeding a daily maximum of 1.5 grins. 

Vialbtte (1926) gave the drug in doses of 1.0 - 1.25 

grins. intravenously at intervals of 6 or 8 days for 3 

doses, but had very little success and resumed the oral 

administration. Mazza, Cossio and Aybar Albarracin 

(1926) found that in 17 patients with a single infect- 

-ion of Pl. vivax one injection of 1.0 grin. was 

sufficient to clear the peripheral blood of parasites 

for a month, and Gravot (1926) reports that this 

amount clears the peripheral blood of parasites for 

several weeks. 

,:stovarsol (acetyl- oxyamino- phenyl- arsenic acid) 

was originally prepared by Fourneau (.Narchoux 1925). 

Since that time he has prepared a new salt of this 

drug - "stovarsolate of quinine" - which contains 

about equal amounts of quinine and stovarsol. 

(Marchoux and Quilici, 1926). 

7)oye (1926) tried this new drug on 6 cases of 
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cases of 

quartan malaria and found that it was more active z 
against the clinical manifestations of this disease 

than was an equal amount of quinine hydrochloride. 

Marchoux and Quilici (1926) gave the drug do a 

case of malignant tertian malaria in doses of 0.25 

grms. twice daily and reported that it made the 

fever disappear in 3 days. Raynal (1927) also 

treated a case of malignant tertian malaria with 

stovarsolate of quinine. His treatment consisted of 

0.5 grms. of the drug night and morning for 10 days 

followed by a rest of 5 days and so on until- 4 

courses were completed, i,e., a period of nearly 2 

months. This case was observed by blood examination 

during treatment but apparently not at a later date. 

He records a marked diminution in the size of the 

spleen, a great improvement in the general condition 

and the disappearance of parasites from the peripheral 

blood. 

Very few experiments with this drug have been 

recorded. No observations seem to have been made on 

benign tertian malaria nor on the effects of the drug 

in preventing relapse. 

(B) DRUGS USED IN THIS RESEARCH. 

Messrs. May and Baker, London, supplied the 

sodium stovarsol (S.S.) which was used immediately on 

arrival in India. They also supplied the "quinine - 

stovarsol" compound (5.Q.) said to contain 50.2 per 
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50.2 per 

cent of stovarsol. 

The Haco Company of Berne also supplied a gminine- 

stovarsol pill made up with albuminates (5. -.P.). They 

state that it is a well defined chemical body of 

constant melting point, containing 52.6 per cent. of 

stovarsol and 47.4 per cent. of quinine. 

(C) METHODS AND TREATMENTS. 

The patients were divided into a trial and a 

control group :- 

1. TRIAL GROUP. Series 1. (a) Treatment S.S.1. 

(b) 

(c) 

(d) 

Series 2. (a) 

(b) 

,1 

11 

" 

1 

2. CONTROL GROUP. (a) Treatment .C.M. 

(b) 

(c) " C.C.M. 

(d) " C.D.C.M. 

1. Trial group treatments. Series 1. The patients 

in this series were treated with intravenous injections 

of sodium stovarsol in the doses detailed below. Each 

dose of the drug (1.0 - 1.5 grms.) was dissolved in 10 

cc. of sterile distilled water before being injected 

into the veins in front of the elbow. Yo other drug 

was used in the treatment. 

Series l.was divided into the 4 treatments recorded 
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treatments recorded 

below 

(a) Treatment S.3.1. A single dose of 1.0 grm. of 

sodium stovarsol was given. 

(b) Treatment S.S.2. One gramme of the drug was 

given on the first day, and the same dose was repeated 

on the 3rd, day, a total of 2.0 grammes. 

(c) Treatment S.S.3. One gramme of the drug was 

given on the first day, 1.5 grms. on the 3rd. day, and 

a similar dose on the 5th. day, a total of 4 grms. 

(d) Treatment S.S.4. Half a grm. of the drug was 

given on the 1st. day, 1.5 grms. on the 3rd., 6th. and 

11th. days, a total of 5.0 grms. 

Series 2. was divided into 2 treatments .- 

(a) Treatment 3.0.P. The drug used in this tr eatn 

-ent was the "quinine - stovarsol" of the Haco Company. 

8 pills were given by the mouth twice daily for 28 

days. This corresponds to a daily dose of about 0.52 

grins. (8 grains) of stovarsol combined with about 0.48 

firma. (7 grains) of quinine. The total amount of 

stovarsol given to each case was about 14.7 arms. 

(277 grains) and of quinine about 13.3 grms. (205 

grains) . 

(b) Treatment 5.0. In this treatment the "quinine 

-stovarsol` of May and Baker was used. The lst._6 

patients were given 3 pills by the mouth twice daily for 

28 days. As a very severe febrile reaction was noted in 

the patients receiving 6 pills on the 1st. day, the dose 

waa reduced to 3 pills on the 1st. day, followed by 3 pills 
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3 pills 

twice daily for the next 27 days and one dose on the 

29th. day of treatment. 6 pills correspond to about 

0.64 grms. (9.6 grains) of stovarsol and about 0.8 grms. 

(12 grains) of quinine daily. The total amount of 

stovarsol received by each patient was, therefore, about 

17.9 grms. (269 grains) and of quinine about 22.5 grms. 

(337.5 grains). 

As a preventive of any of the possible toxic effects 

of the arsenical portion of any of these drugs, each 

patient in the trial group was given 4 grms. (60 grains) 

of magnesium sulphate daily in the morning during 

treatment. In series 1 in addition the solution 

recommended by Harrison (1926), containing 15 drachms 

(60 grms.) of sugar and 15 grains (1 grm.) of sodium 

bicarbonate was given by the mouth an hour before each 

injection and repeated one hour after the injection to 

protect the liver cells (Sinton and Hughes 1924) . 

In series 2 this sugar mixture was given with every 

dose of the pills. 

2. Control group treatments. 

(a) Treatment Q.C.M. This was the saine treatment 

as the quinine (_ ;.C.v.3. and Q,.C.M.S.) controls for the 

cinchona alkaloids, which see pp. 13. 

(b) Treatment M.C.M. This was the same treatment 

as the malarene in the trial group for the cinchona 

alkaloids, which see pp. 12. 

(c) Treatment C.C.M. This was the same treatment 

as the cinchonine (C.C..) in the trial group for the 
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for the 

cinchona alkaloids, which see pp. 12. 

(D) THE EFFECTS OF TREAT S= NT IST PREVENTING RELAPSE. 

In the trial group, series 1. a, b and c treatments 

the peripheral blood of all patients was examined 

immediately before the first injection was given and 

hourly afterwards until no parasites could be found. 

After this time daily blood examinations were made up 

to the 35th. day and weekly ones subsequent to this 

time. In series 1 (d) treatment S.S.4. hourly blood 

examinations were made up to the 56th. hour, daily ones 

up to the 32nd. day, and weekly ones subsequent to this 

time. 

In the trial group series 2, weekly blood examinations 

were made throughout treatment and observation after the 

end of all treatment. In both series of the trial 

group the weekly blood examinations were continued up 

to the end of 8 weeks after the cessation of all 

treatment or until relapse was detected, whichever 

happened first. 

In the control group, weekly blood examinations 

only were made up to the end of the 8th. week of 

observation after treatment. All the relapses recorded 

here were due to Pl. vivax. 

Results in the trial group. 

Series 1. 

(a) Treatment S.S.1. The only patient who received 

this treatment developed jaundice after his first 
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his first 

injection of stovarsol, so it was not thought advisable 

to give any further injections. He relapsed on the 3rd. 

day after the cessation of treatment. 

(b) Treatment S.S.2. All the 10 patients receiving 

this treatment relapsed during the period of observation. 

The relapses were first detected on the following days 

of observation after the completion of treatment :- 

one on each of the 12th., 13t44 15th., 16th., 22nd., 

31st., 35th., and 37th. days and 2 on the 11th. day. 

The total relapse rate was , therefore, 100 per cent.. 

(o) Treatment S.S.3. Of the 14 patients treated 

12 relapsed during the period of observation. These 

relapses were detected on the following days of 

observation after the end of treatment :- one on each 

of the 10th., 14th., 15th., 24th., 42nd. and 59th. days 

and 3 on each of the 12th. and 13th. days. The remaining 

2 patients, who did not relapse completed 8 and 9 weeks 

of observation, respectively. The observed relapse 

rate was, therefore, 86.7 per cent.. 

(d) Treatment S.S.4. The only patient who received 

this treatment did not relapse. 

Series 2. 

(a) Treatment S. .P. 10 out of 13 patients who 

received this treatment relapsed during the observation 

period. Of the remaining 3 patients, one completed 

an observation period of 7 weeks before he was lost 

sight of and the others did not relapse during 
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relapse during 

observation. The relapse rate was, therefore, a 

possible maximum of 84.6 per cent., with an observed 

minimum of 76.9 per cent.. 

The relapses were detected at the following 

periods of observation after treatment :- 4 in the 

2nd. week, 3 in the 3rd., one in the 4th. and 2 in 

the 6th. 

(b) Treatment 8. ù. Of 10 patients treated 6 

relapsed. The other 4 patients completed an observat- 

ion period of 9 weeks without relapse, giving an 

observed relapse rate of 60 per cent.. The relapses 

were observed at the following periods of observation 

after treatment :- 3 in the 3rd. week, 2 in the 4th. 

and 1 in the 6th.. 

Results in the control group. 

(a) Treatment ¿.C.I.`. _69 out of 134 patients 

undergoing this treatment relapsed during observation 

and 10 were lost sight of, giving a possible maximum 

relapse rate of 58.9 per cent. and an observed minimum 

of 51.5 per cent.. 

(b) Tradtment M.C.M. 50 out of 72 patients 

undergoing this treatment relapsed during observation, 

and 5 were lost sight of, giving a possible maximum 

relapse rate of 74.6 per cent.. 

(c) Treatment C.C.M. 46 out of 77 patients 

given this treatment relapsed during observation,and 

8 were lost sight of, giving a possible maximum 

relapse rate of 66.7 per cent. with an observed 
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an observed 

minimumn of 63.9 per cent.. 

(d) Treatment C.D.C.M. 42 out of 59 patients g 

given this treatment relapsed during observation, and 

6 were lost sight of, giving a possible maximum relapse 

rate of 79.2 per cent., with an observed minimum of 

71.2 per cent.. 

Discussion of results. 

Series 1. Of 26 patients treated with intravenous 

injections of sodium stovarsol in varying amounts up to 

a total of 5.0 firms. in 11 days, 23 had parasitic 

relapses during the 8 weeks observation period, i.e. an 

observed relapse rate of 88.5 per cent.. All of the 11 

patients treated with 1 or 2 injections only, relapsed, 

while only 2 of the 14 who received 3 injections and 

the 1 who received 4 injections of sodium stovarsol 

did not show parasitic relapses during the period of 

observation. 

Series 2. Of 23 patients in the quinine - stovarsol 

series,' the possible maximum relapse rate was 73.9 per 

cent. with an observed minimum of 69.5 per cent.. 

The relapse rate amongst 342 control patients treated 

with various cinchona alkaloids was a possible 

maximum of 69 per cent. with an observed minimum of 

60.5 per cent. 

The quinine- stovarsol series receiving 9.6 grains 

of stovarsol combined with 12 grains of quinine daily 

show a better result than those in which only 8 grains 

and 7 grains respectively of these 2 drugs were given. 
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were given. 

In neither case were the results as good as in the 

control series. It is possible that if the daily a 

amount of quinine was greater, say 20 grains, or if 

larger initial doses of both drugs were used, the 

results might be better. 

(E) THE EFFECTS OF STOVARSOL ON THE DURATION AND 

REAPPEARANCE OF Pl. vivax IN THE PERIPH'%4I, BLOOD. 

Duration of parasites in the peripheral blood. 

The average duration of parasites in the peripheral blood 

after the 1st. injection of stovarsol in the 26 patients 

was 20.7 hours (maximum 43 hours, minimum 5 hours) . All 

the parasites had disappeared before the time of the 2nd. 

injection. No relationship could be found between the 

numerical prevalence of parasites in the peripheral 

blood and the rate of disappearance. 

Time of reappearance of parasites. In the case 

which received only i injection, the parasites were 

again detected after 72 hours. Among the 10 patients 

who received 2 injections, parasites were absent on an 

average 20.3 days (?aximum 37 days, minimum 12 days) 

after the last injection. Of the 14 patients, who 

received 3 injections, 2 did not show parasites again 

during the observation period of 8 or 9 weeks, while 

among the other 12 the average number of days during 

which parasites could not be found was 23.9 (maximum 

59, minimui : ?_ 10) The case which received 4 inj ectiofs 

did not show parasites again during the observation 
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the observation 

period of 8 weeks. 

The rapid disappearance of parasites from the per - 

- ipheral blood after 1 injection of stovarsol confirms 

the findings of Marchoux (1925) and of other workers, 

but as shown by the above results the disappearance is 

usually only a temporary one and is not the result of 

the destruction of all the parasites in the body, for 

these reappear at a later date in the majority of cases. 

(F) THE EFFECTS OF STOVARSOL ON Pl. vivaxv 

Marchoux (1925 and 1926) found that in blood slides 

taken hourly the pigmented parasites disappeared first 

and could not be found after 6 to 8 hours. The proto- 

plasm and chromatin are first condensed, then the 

protoplasm loses the power of staining and melts away. 

The nucleus is large dense and well coloured, and covered 

with a think shadow of protoplasm. "It end by dis- 

.solving entirely inside the red blood cell without 

affecting the latter, for one sometimes sees red cells 

with Schuffner's stippling but devoid of parasites." 

Ciuca and Alexa (1926) failed to find any difference 

between the sensitiveness of the small forms as compared 

with pigmented forms. 

The course of destruction of the parasites was 

followed by hourly thin films in a number of cases. 

The experiments bear out Trarchoux's contention that this 

drug has a marked action on the larger pigmented 

parasites in the peripheral blood. This was especially 



55. 

was especially 

seen in one case where gametocytes, mostly female, were 

present in every other field of the thin film before 

injection and could only be found with great difficulty 

at the 4th. hour after injection, although ring forms 

of the parasite were still present. 

The effect on the smaller forms was very curious. 

About an hour after injection, there was an increase in 

size of the vacuole, a thinning of the protoplasm and a 

deeper staining chromatin dot. At the 4th. -6th. hour 

the protoplasm of the ring forma had become very thinned 

and in many cases was broken up into fine connected 

strands, sometimes with a ragged, cobweb like appearance. 

The vacuole, if present, was very large and the chromatin 

seemed to be more deeply stained than normal. 

Another curious finding at this period was a large 

number of accole forms, and many times double and 

treble infections of single cells were observed, although 

this had not been found before injection. Many of these 

forms and of the surviving larger forms seemed to be 

distinctly extracellular in position. 

The young unpigmented forms could be found for 

several hours after the larger forms were no longer 

detectable, but they were very much diminished in 

number. The action of the drug seemed to prevent the 

normal increase in size of these young forms, or else 

destroyed them when they got to a certain stage, so 

that only small forms could be ound. At this period 

the protoplasm stained very faintly and was irregular 
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was irregular 

in shape and small in amount. The chromatin retained 

its staining power much longer. The impression was 

that the parasite was being dissolved off the surface 

of the cell, rather than inside the cell as stated 

by Marchoux (1925) . 

(G) THE EFFECTS ON CLINICAL PANIFESTATIONS. 

A. Clinical cure was rapidly produced by the 

intravenous injection of sodium stovarsol. 2 doses 

given intravenously led to the disappearance of 

parasites from the peripheral blood and the absence 

of clinical symptoms for periods varying from 11 to 

37 days. 

This action of the drug might be of considerable 

use in the treatment of the acute symptoms of the 

disease, in patients to whom, for any reason, the 

administration of the cinchona alkal5ids was contra- 

- indicated. 

¿uinine - stovarsol also rapidly produces a clinical 

cure in beniJn tertian malaria. In the S. .P. and S 

treatments parasites were absent from the peripheral 

blood for an average period of 4.8 weeks. The 

average period of absence was about a week longer in 

the S.:?. treatment than in the S.O.P., which is probably 

due to the larger amounts of the drug given. 

B. Temperature. 20 (80 per cent.) patients out of 

25 in± the Series 1, a, b and c treatments (E 5.1, S.S2 

and S. S. 3) , and 43.5 per cent. of the quinine - stovarsol 
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quinine - stovarsol 

cases showed fever after the commencement of treatment, 

as compared with 50 per cent. amongst 134 quinine cases 

(O,,.C.M.) used as controls. 

The average duration of fever amongst the S.S.1, 

S.S.2 and S.S.3 cases was 0.52 days per case, and 

0.37 days (maximum 1 day) amongst the quinine - 

stovarsol cases, as compared with 0.32 days amongst 

134 quinine (Q.C.M.) controls. The duration of fever 

in treatment S.C.P. was slightly longer than in 

treatment S. w. 

".i ors: In tie á.á.1, S.S.2 and S.S.3 cases 76 

per cent., and in the quinine - stovarsol cases 43.5 

per cent., developed rigors within 24 hours of the 

commencement of treatment as compared with 26.1 per 

cent. amongst 134 quinine (,. C.M.) controls. 

Amongst the S.S.1, S.S.2 and S.S.3 cases the 

maximum temperatures recorded in 2 cases were 105.1° 

', to 106° F., in 2 cases 104.1 to 105° F., in 7 

cases 103.1 to 104° F., in 4 cases 102.1 to 103° F. 

in 3 cases 101.1 to 102° F., and in 1 case 100.1 to 

1010 F., as compared with nil., 3, 8.9, 7. 5, 13.4, 

8.2 per cent. respectively in each of these groups 

amongst 134 quinine (Ç.C.M.) control cases. It will 

be seen that in 44 per cent. of these trial cases the 

maximum temperature lay between 103.1 and 106° F. 

as compared with 11.9 per cent. amongst 134 controls. 

Several of the patients in the trial group had 

very marked rigors, which appeared to be more severe 
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more severe 

than those usually seen in patients suffering from 

chronic benign tertian malaria. 

C. SDl epic enlargement. 

':,ardres (1926) , from the treatment of some oases 

of benign tertian malaria with stoval'sol, concluded 

that this drug had not the same power in reducing 

splenic enlargement as had quinine. Ciuca and Alexa 

(1926) found that they never got complete reduction of 

the splenic enlargement with stovarsol. 

The spleen rate amongst the S. S. 1. , S. S. 2, and 3.S.3 

cases was 40 per cent. before treatment and 20 per cent. 

at the end of 1 week's treatment. In the quinine - 

stovarsol series the spleen rate was 39.1 per cent. 

before treatment, 17.3 per cent. at the end of treatment. 

Amongst the 134 quinine controls these percentages were 

35.8, 11.9 and 1 respectively, before, at the end of 1' 

week and at the end of treatment. These figures show 

that stovarsol has not the same power in reducing 

splenic enlargement as has quinine. 

(H) THE PROVOCATIVE ACTION; OF STOVARSOL. 

The results show that the intravenous injections of 

stovarsol not only caused a longer average duration of 

fever, a higher percentage of rigors and a higher 

degree of temperature than in the control group, but 

also a larger proportion of cases showed fever after the 

commencement of treatment. 

A feature, which was very noticeable after injectidEn 
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after injection, 

was the marked and sudden character of both the rise 

and the fall of the temperature. In one case the 

temperature rose from normal to 105° F. within 20 

minutes from the time of the first injection. The 

average time which elapsed between the injection and 

the commencement of a rigor was about 2 hours and the 

maximum temperature was reached on an average 2 hours 

later. It is during these first 4 hours after 

injection that the greatest destruction of parasites 

occurs. The injections were all made about 10 a.m. 

and in every case the temperature had fallen to normal 

before 7 a.m. on the following morning. In only one 

case did the temperature again rise above 99.5° F. 

after this time. This was in a very chronic infection 

with P1. vivax in which the temperature rose to 100.60 

F. on the day following the first injection, but was 

normal on the next day with no subsequent febrile rise. 

There seemed to be no connection between the febrile 

reaction which followed the intravenous injection, and 

any febrile reaction produced by the parasites on either 

of the 2 days preceding the commencement of treatment. 

One patient had a temperature of 103° F. due to a 

malaria paroxysm on the day previous to his injection 

and his fever had fallen to normal by 10 a.m. the next 

morning when the injection was being given, but it rose 

again tm 103.2° F. less than 3 hours later. 

One patient, who was probably at the commencement 

of a malaria paroxysm, had a temperature of 99° F. when 
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99° F. when 

his first injection was given. His temperature rose 

to 102.60 F. in 8 minutes, was 104° F. after 2 hours 

and 105.8° F. after 4 hours, but had fallen to normal 

again in less than 9 hours. ,1_ second injection given 

to this patient 2 days later, failed to provoke any 

febrile reaction. 

Yo definite relationship could be made out between 

the numbers of malaria parasites in the peripheral 

blood before the injections, and the degree of febrile 

reaction provoked by the treatment. The degree of 

febrile reaction in malaria is probably proportional to 

the amount of malaria protein liberated into the general 

circulation at any one time. The evidence available 

seems tciL indicate that stovarsol has a destrucjaive 

action on all stages of development of Pl. vivax, but 

more especially on the larger forms. The amount of 

malaria protein liberated by the action of the drug will, 

therefore, depend on the actual size of the parasites 

destroyed as well as their numbers, so a small number of 

fully developed parasites might produce a larger amount 

of foreign protein than a greater number of very small 

parasites. It is impossible to estimate the amount of 

malaria protein liberated, but in these cases the degree 

of febrile reaction seemed to be greater when large 

parasites were present before injection, than when only 

small forms in equal number were present. The febrile 

reaction was usually greater also when there was a 

double infection than when a single one was present. 
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was present. 

This may explain the failure to discover any definite 

relationship between the numerical prevalence of 

parasites and the degree of febrile reaction. 

These results confirm the previous findings that 

stovarsol has a provocative action on temperature, and 

indicate that the drug should be given with caution when 

it is suspected that a malaria paroxysm is imminent. 

The provocative effect is pnobabljr due to the large 

amount of toxin liberated by the great destruction of all - 

stages of the parasite. (Sinton aiä Eate 1926 ). 

Stovarsol, by its action on all stages of the 

parasite, should set free a larger amount of soluble 

antigen than does quinine, which is believed to act 

mainly on the smaller forms of the parasite. The idea 

that stovarsol probably sets free a large amount of 

malaria toxin or soluble antigen is supported by the 

provocative effects produced by this drug. Thus 

stovarsol should have a greater curative power than 

quinine on account of the larger production of antigen, 

especially in fresh cases of malaria. 

The work of IVArchoux (1925) with experimentally 

infected patients supports the idea that the drug will 

cure a large number of fresh cases, but this requires 

confirmation. The poor results obtained in these 

'experiments may perhaps be explained by the inability 

of these chronic cases to produce immune body, in spite 

of a larger production of antigen. Vialatte (1926), 

however, thinks that the future of stovarsol, as 
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stovarsol, as 

compared with quinine, may lie rather in the treatment of 

chronic infections than of acute ones. 

Guerin, Borel and. Advier (1927) have also produced 

evidence in support of such a provocative action. In 

the majority of their cases they noted that during the 

course of 18 hours after the first dose of the drug 

there was a sharp rise of temperature. If the temper- 

ature was taken hourly, the percentage of cases in 

which such a rise was observed was greaser, for the 

rise was often of short duration. They also found 

that no aggravation of the febrile symptoms occurred 

after the injection of stovarsol into healthy perdons, 

into persons suffering from diseases other than 

malaria, nor were such febrile symptoms present after 

injection in other forms of malaria than benign 

tertian. 

In the present series of cases severe rigors were 

observed in the S.Q. treatment until the initial dose 

was reduced. The provocative action is apparently not 

so marked when smaller doses of the drug are given. 

(I) TOXIC EFJf CTS OF STOVARSOL. 

The only patient who showed any sighn of toxaemia 

was the case in the treatment S.S.1 who developed 

jaundice. The urines of all cases were frequently 

examined but on no occasion was albuminuria found. 

The absence of toxic effects in these patients may 

have been due to the protectitie action of the sugar 
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the sugar 

solution on the liver (Sinton and Hughes, 1924) and 

of the alkali on the kidneys ( Sinton and Lal, 1924) , x 

as well as to the magnesium sulphate purgation. 

It seems advisable that this prophylactic 

treatment should be given to all patients treated with 

stovarsol irrespective of the method of administration. 

It is advised that the amount of alkali should. be 

increased in patients receiving stovarsol treatment 

over longer periods. 

The indirect toxic action of the Drug has been 

discussed in the section dealing with its provocative 

effects. 

(J) CONCLUSIONS. 

prom the treatment of 26 cases of chronic benign 

tertian malaria, the results obtained under the 

conditions of these experiments, lead to the following 

conclusions :- 

1. That the intravenous injection of sodium 

stovarsol in varying doses up to a total of 5.0 gyms. 

in 11 days have only produced a true cure in a very 

small percentage of cases and has not confirmed the 

encouraging results claimed by other workers in this 

respect. 

2. That the intravenous injection of 1.0 grm. 

of sodium stovarsol will cause the disappearance of 

Pl. vivax from the peripheral blood and a clinical cure 

in the majority of cases. Such treatment may be of 
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may be of 

value in acute infections where other drugs are 

contra- indicated. 

3. That the drug does not seem to have as rapid 

an effect in reducing splenic enlargement as have the 

cinchona alkaloids. 

4. That the primary injection of stovarsol may 

have a provocative action, evidenced by the production 

of febrile symptoms in many cases. 

5. That precautions should be taken to prevent 

the toxic symptoms which sometimes follow the 

administration of this drug. 

6. That stovarsol seems to be a useful adjuvant 

to quinine in the treatment of malaria. The compound 

quinine - stovarsol does not seem to be more 

efficacious than the two drugs given separately, but 

is more easily administered. 

7. That it is possible that if larger initial 

doses of both quinine and stovarsol were given during 

the first week of treatment followed by a course 

similar to that described here better results against 

relapse might be obtained, especially if the amount 

of quinine was increased. 
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VII. PLASM00,UINE. 

(A) INTRODUCTION. 

plasmoquine is a synthetic derivative of , .uinoline 

which is stated to be a salt of alkyl- amino- 6- methyoxy- 

-quinoline, with an analogous formula to quinine. 

Roehl (1927) found it about 60 times as active as 

quinine in bird malaria. The tablets are issued in 

two forms (a) plasmoquine tablets, each of which 

contains the equivalent of 0.02 grm. of the hydrochloride 

sal jt, and (b) plasmoquine compound tablets, each of 

which is composed of 0.01 grm. of plasmoquine and 

0.125 grm. of quinine sulphate. 

The makers recommend the following course of 

treatment :- The daily dose of 0.02 grm. of 

plasmoquine, 3, 4 or 5 times, should not be given 

more than 5 days in succesion, viz., 

For 5 days plasmoquine, for 4 days rest, for 3 days 

plasmoquine, for 4 days rest, for 3 days plasmouine, 

for 4 days rest, for 2 days plasmoquine, for 5 days 

rest, for 2 days plasmoquine. 

"Precautionary measures :- When convulsive pains 

of the stomach or cyanosis of the lips are noticed 

after the administration of plasmoquine, it should 

immediately be st@Dped and only given main when me 

symptoms have completely disappeared." 

The recommended treatment, therefore, consisted of 
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consisted of 

17 days of treatment and 22 days rest, a total of 39 

days, provided more rests were not required on 

account of toxic manifestations. 

Series P.M.1. The dosage recommended for 

strong adults was 0.06 to 0.1 grm. daily. In these 

cases the doses were graded as follows :- 

patients weighing 7 stone received 0.05 grm. daily; 

those of 8 stone 0.06 grm.; those of 9 stone 0.07 

grm.; those of 10 stone 0.08 grm.; those of 11 stone 

0.09 grm. and those of 12 stone or over 0.1 grin. 

The majority of our patients weighed about 10 stone 

each, so the usual daily dose was about 0.08 grin. 

daily on the days when treatment was given or an 

average total dosage of 1.26 grins. per patient. 

The spacing of the doses was as recommended above. 

29 patients were given this treatment and in 2 of 

them it was discontinued on account of persistent 

toxic symptoms. 

Series P._.T.2. In one of the maker' s 

circulars it was suggested that better results might 

be obtained if the drug was taken continuously, as 

far as toxic symptoms would permit. It was, therefore, 

decided to try a series of patients on a continuous 

treatment, to last until the drug had been given on 

28 days with as few rests as possible. 

22 patients started this treatment, in which the 

daily dosage was 0.08 grm. of plasmo:1uine irrespective 

of the weight of the patient. The total amount of 



67. 

amount of 

plasmoquine received by each patient was 2.24 firms. 

and the time needed to complete the 28 day course 

varied from 28 to 53 days with an average of 36 days. 

In 2 cases treatment had to be stopped. 

Plasmoquine compound. Eic holtz (1927), as a 

result of animal experiments, considered that quinine 

tended to lessen the toxic effects of plasmoquine. 

Manson-Bahr (1927b) and Schul eman and M emmmi (1927) , 

from their study of the use of the drug on malarial 

patients, considered that the addition of quinine to 

plasmoquine was useful in preventing the cyanosis, 

sometimes seen during treatment. For these reasons 

larger daily doses of plasmoquine were used when given 

in combination with quinine in these series of 

experiments. 

Series P.M.C.1. 15 patients were treated with 

daily amounts of plasmoquine compound equivalent to 

0.1 grm. of plasmoquine and 1.25 grm. of quinine. 

The spacing of the doses was as in the P. .1. series 

so that the total amounts of plasmoquine given during 

the 17 treatment days was 1.7 grm. per patient and of 

quinine 21.25 grms.. One patient was unable to complete 

the course on account of toxic symptoms. 

Series P.M.C.2. The 20 patients in this series 

were given a continuous course as in the P.M.2. series. 

The daily dose of plasmoquine was 0.1 grm. and of 

quinine 1.25 grm., making a total of 2.8 grm. plasmoquine 
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2.9 grm. plasmoquine 

and 35 arms. quinine during the 28 days treatment. 

The time required to complete the course varied from 

28 to 52 days with an average of 37.5 days per 

patient. All the patients were able to complete the 

treatment. 

(B) RESULTS OP TREATMENT IN THE PREVENTION OF R]LAPSE. 

Plasmoquine treatment. In the P.M.1. series 8 

patients out of 29 relapsed after treatment and 2 

failed to complete the treatment on account of toxic 

symptoms. One case was lost sight of before the 

completion of observation after treatment. The 

observed relapse rate was 35.5 per cent. with a possible 

maximum of 38 per cent. and an observed minimum of 34.8 

per cent. (Sinton, 1926b) . 

In the P.M.2. series 3 patients out of 22 relapsed 

and 2 others were unable to complete treatment because 

of toxaemia, giving a relapse rate of 22.7 per cent.. 

Plasmoquine compound treatment. In the P.M.C.1. 

series 2 out of 15 patients relapsed and 1 could not 

complete treatment. The relapse rate was 20 per cent.. 

In the P.7.C.2. series 15 out of 20 patients completed 

treatment and observation without relapse, and 5 were 

lost sight of before the completion of 8 weeks 

observation, giving a possible maximu:: relapse rate 

of 25 per cent. with an observed minimum of nil. 

Quinine treatment. (Control). The observed 

relapse rate of 111 patients treated with quinine was 
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quinine was 
. 

77 per cent.. During the last 5 years over 1000 

patients suffering from benign tertian malaria have 

been treated in the quinine and malaria enquiry, 

( Indian Research Fund Association) , by means of crie 

various cinchona alkaloids with a relapse rate of 

about 70 per cent.. 

Comment on the results of treatment. 

Among the 51 patients treated with plasmoquine 

alone the relapse rate averaged about 30 per cent.. 

It was found that as the duration of treatment was 

increased from 17 to 28 days the relapse rate fell 

from 35 to 23 per cent.. Muhlens (1926) records a 

relapse rate of 31 per cent. after plasmoquine as 

compared with 59 per cent. after quinine. The relapse 

rate was only 8.5 per cent. in the 35 patients 

treated with plasmoquine compound. The rate amongst 

the patients who received the shorter course was 20 

per cent., as compared with no recorded relapses 

among those who received the longer course. 

The relapse rate amongst the 86 patients treated 

with plasmoquine alone or in combination with quinine 

was only about 21 per cent., which is a very low rate 

as compared with that amongst the controls and with 

those of other workers on treatments with quinine 

(Stephens, etc., 1917 -1919; Acton, etc., 1921). 

The combination of quinine with plasmoquine seems 

to be a distinct advantage and the results of the last 

treatment with plasmoquine compound are so remarkable 
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so remarkable 

that they will require confirmation on a larger scale. 

There seems to be no doubt that in plasmoquine a 

distinct advance has been made in the treatment of 

chrdnic benign tertian malaria, but, as will be seen 

from the section on toxic symptoms, the margin of 

safety in the recommended dosage of the drug seems to 

be small. 

(C) TIIE EFFECTS OF TREATMENT ON THE DURATI O.Y OF Pl. 

vivax IN THE PERIPKERAL BLOOD. 

The statement of the makers that treatment with 

plasmoquine causes a rapid disappearance of Pl. vivax 

from the peripheral blood has been confirmed by many 

workers.. Some of the previous records may be summar- 

ised as follows :- Roehl (1927) parasites disappeared 

in 72 hours; Schuleman and Memmi (1927) on 3rd. to 

4th. days; Barmann and Smits (1927) in 3 to 80 hours, 

average 36 hours; Pendlebury (1927) in 31 cases, in 

only 1 were parasites seen after t he 3rd. day and none 

after the 4th,; Manson -Bahr (1927) in 24 hours; Vad 

and T.:ohile (1927) in 4 to 7 days; Muhlens and Fischer 

(1927) in 3 to 5 days; Sliwensky (1927f) in 2 to 7 

days, and D j okic and Stambuk in 1 to 5 days. 

Roehl (1927) and Muhlens and Fischer (1927) found 

that the gametocytes persisted slightly longer than the 

schizonts and the latter authors record that doses of 

0.1 to 0.15 grm. daily caused a quicker disappearancex 

than did doses of 0.05 grm.. 
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of 0.05 grm. 

In the experiments recorded here thick -film blood 

examinations were made during the first week of treat- 

ment and once weekly thereafter until the end of obser- 

vation. The daily blood examinations of 30 patients 

are as follows: - 

TABLE I 

Treatment. Total :No. of cases 

cases.: after hours 

0. 24. 48. 

showing 

:- 

72. 96. 

Pl. vivax 

120. 

Plasmoquine. 46. : 46. 42. 26. 8. 3. 0. 

3 :100. 91. 56. 17. 6.5 0. 

Plasmoçuine 34. : 34. 18. 6. 1. 0. 0. 

compound. o :100. 53. 17. 3. 0. 0. 

These figures are very similar to those of Fletcher 

(1927) in his plasmoquine series and show that plasmo- 

quinine has a destructive action on Pl. vivax. In no 

case were parasites found after the 4th. day of treat- 

ment. The combination of the drug with quinine as 

plasmoquine compound has an even more rapid action, for 

only 3 per cent. of the patients showed parasites on the 

3rd. day and none later. The average duration of 

parasites in the peripheral blood in the plasmoquine 

series was 1.71 days as compared with 0.73 in the 

compound series. Some of these observations tend to 

confirm the findings of Roehl (1927) and of Muhlens 

and Fischer (1927) that gametocytes persist longer 
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persist longer 

than schizonts. 

(B) . THE EFFECTS OF TREATMENT ON TEMPERATURE. 

Memmi and Schulemann `( 1927) state that the fever 

in their cases disappeared in 1 to 2 days with a daily 

doe of 0.06 grm. of plasmoquine. Vad and Mohile 

(1927) , using the same daily dose say that fever was 

generally controlled within 24 hours. Fletcher (1927) 

found that with this dose none of his 46 patients had 

a temperature over 100° F. after the 3rd. day and all 

were normal on the 4th.. Macphail (1927) says that 

the temperature of his patients became normal not 

later than the 4th. day. 

The average duration of fever (Sinton and Eate, 

1926) amongst the 51 patients treated with plasmoquine 

only was 0.8 days. 38 (74 per cent.) of them showed 

fever after the commencement of treatment, the average 

duration of fever in the latter cases being 1.1 days. 

The maximum duration of fever in any case was 2- days. 

35 patients treated with plasmoquine compound had 

an average duration of fever of 0.3 days. 15 (43 per 

cent.) of these showed fever after the commencement 

of treatment. with an average duration of 0.7 days 

per case. One patient had fever for 3Zi days, the long 

duration of which was probably due to the fact that 

he developed such severe diarrhoea and vomiting on 

the 2nd, day of treatment that a temporary cessation 
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temporary cessation 

of treatment was necessary. 

When the results of the plasmoquine treatment are 

compared with those of the compound it is seen that 

the febrifuge action of the latter is more marked. Th 

The results are very similar to those of the other 

workers quoted above. 

Records of the treatment of 1127 British cases 

treated for chronic benign tertian malaria with differ- 

ent cinchona alkaloids during the past 5 years show 

that the average duration of fever amongst these 

cases was 0.31 days. These results tend to show that 

plasmoquine alone has not so marked an action in 

reducing fever in malaria as has the cinchona alkaloids. 

When plasmoquine is combined with quinine in doses of 

15 -20 grains daily the febrifuge effects seem equal to 

those of the cinchona alkaloids in benign tertian 

malaria. 

THE EF7ECTS OF TREATMENT ON SPLENIC ENLARGEMENT. 

Schul eman and M emmi (1927), Manson -Bahr ("1927) and 

Brosius (1927) all lay emphasis on a very rapid 

decrease in the degree of splenic enlargement in 

patients treated with this drug and Macphail (1927) 

records a similar reduction in children. Manson - 

Bahr (1927) thinks that the epigastric pain complained 

of by some patients may be due to the rapid decrease 

in size of this or;an. Barman and Smits (1927), 

Sliwensky (1927x) and Polychroniades (1927) also report 



74. 

also report 

beneficial effects on enlarged spleens. 

The degree of splenic enlargement in this series 

of cases was determined weekly. The examinations 

were made in the recumbent position and the results 

recorded in 'fingers- breadths ' beyond the costal 

margin. The size of the average spleen and of the 

average enlarged spleen were calculated by giving a 

value of 0 to non -palpable spleens, a value of 1 to 

spleens which were palpable but not enlarged beyond 

the costal margin, a value of 2 to spleens extending 

to one fingers -breadth. beyond the costal margin and 

so on. 

The splenic index before treatment commenced was 

43 per cent. among the 49 patients treated with plasm 

moquine only and about 16 per cent. at the end of 

treatment. Whilst among the 34 patients treated with 

the compound the indices were 50 and 20.6 per cent. 

respectively. 

The average spleen in the plasmoquine series was 

1.18 before and 0.28 after treatment, as compared with 

1.35 and 0.32 in the compound series. The average 

enlarged spleen in the former series was 2.76 before 

treatment and 1.75 afterwards, while in the latter 

series it was 2.71 and 1.28 respectively. The differ- 

ence in the degree of reduction in the 2 series is not 

marked, but is rather in favour of the compound. 

On account of the high cure rate produced by the 

drug one would not be surprised to get the very rapid 
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very rapid 

reduction in size of the enlarged spleen reported by 

other workers. It has not, however, been found in 

these experiments that the reduction in size of the 

enlarged spleen in benign tertian malaria is more 

marked or more rapid than after treatment with the 

cinchona alkaloids. Amongst 1187 patients treated by 

the latter form of treatment, the splenic index was 48 

per cent. before and 7 per cent. after treatment. 

The average spleen was 1.25 before and 0.12 after 

treatment, and the averaged enlarged spleen 2.62 and 

1.76 respectively. These figures show that plasmoquine 

treatment has no more marked action on splenic enlarge- 

ment than have the older methods of treatment. 

THE EFFECTS OF TREEATI, E 1 ON CLINICAL ál':ANIF= STATI .1\TS. 

The weights of all patients were taken weekly, 

while wearing the same clothing, so as to avoid any 

marked error due to this factor. 

In the P.M.'. Series 61 per cent. of the patients 

showed a gain in weight at the end of treatment. The 

average gain was 2.3 lbs. per patient (maximum gain 10 

lbs.; maximum loss 4 lbs. per case) . In the P.M.2. 

Series 40 per cent. gained weight but there was an 

average loss of a few ounces per patient (maximum gain 

10 lbs.; maximum loss 4', lbs.) . 

In the P.M.C.1. Series 61 per cent. had gainu 

weight at the end of treatment.. The average gain was 

3.3 lbs. per patient (maximum gain 10 lbs.; maximum loss 
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maximum loss 

4 lbs.) . In the P.M.C.2. Series 70 per cent. had 

gained weight at the end of treatment with an average 

of 1.5 lbs. per case. (maximum gain 11 lbs.; maximum 

loss 7i7 lbs.) . 

The percentage of all patients treated with plasmo- 

quine alone who gained weight was 52, as compared with 

66 in the compound series. The average gain -in weight 

per patient in the 2 treatments was 1.2 lbs. and 2.4 

lbs. respectively. 

These figures seem to show that with the continuous 

treatments although the cure rate is higher, yet the 

improvement in general condition is not so rapid. The 

treatments with plasmoquine compound seem to have a 

better effect than those with plasmoquine alone. 

72 per cent. of 51 patients treated with quinine 

for 28 days gained weight. the average gain was 2 lbs. 

per patient. (maximum gain 11 lbs.; maximum loss 8 

lbs.) . 

(E) . TOXIC LLANIFESTATIONS. 

These are usually an ashy grey cyanosis of the lips, 

gums and finger nails and abdominal pains, which may be 

accompanied by vomiting, jaundice, albuminuria and 

collapse. This severe toxaemia has in some cases been 

followed by death. 

Records in these experiments. 

.oxic symptoms of a greater or less severity are 

liable to follow plasmoquine even in doses of 0.10 grm. 
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0.10 grm. 

or leso daily. In the patients treated distinct 

cyanosis or abdominal pains was considered to be an 

indication for a rest in the course of treatment and 

the number of rests affords an indication of the extent 

of the toxic symptoms. Some cases did not complete 

treatment either because of the severity of the toxic 

symptoms or because so many rests were found necessary 

that parasites were not eliminated from the peripheral 

blood. 

22 of the 29 patients in the p.M.1. Series needed 

extra rests in addition to those on the schedule of 

treatment. 4 of these did not complete treatment. 

Excluding these 4 patients the total number of extra 

days of rest needed was 33 or an average of 1.3 

per patient. The maximum duration of treatment in any 

one case was 32 days. Of the 33 days rest required 16 

or about 50 per cent. were required by 12 patients 

during the first week. Parasites reappeared in the 

peripheral blood of 11 patients during treatment. 

7 of the 15 patients in the P.L .C.1. Series requir- 

ed extra rests and 1 did not complete treatment. 

the the remaining 14 patients the average number of 

days of rest needed was 1.0 day per patient. 35 per 

cent. of these rests were needed in the first week. 

The maximum duration of treatment in any one case was 

32 days. In only one case did parasites reappear 

during treatment. 

In the continuous treatments 21 of the 22 patients 
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22 patients 

in the P.M.2. Series needed rests during treatment, and 

2 could not complete the course. The number of days 

rest required by each patient varied from 0 to 25 with 

an average of 7.5 days per case. Thus an average of 

35.5 days was needed to complete the 28 days continuous 

course. Rests were not specially required during the 

first week as compared with the later weeks and in no 

case did parasites reappear during treatment. 

In the P.K.C.2. Series, 18 of the 20 patienta 

needed rests but all completed the treatment. The 

number of extra days required varied from 0 to 24 with 

an average of 9.5 days per patient. As in the previous 

series the days of rest were not more numerous during 

the first week as compared with the later ones and no 

case showed parasites during treatment. 

Toxic symptoms appeared most frequently about the 

5th. day of treatment and were usually only cyanosis 

and abdominal pains of varying intensity. These 

manifestations might appear separately or in combination. 

Abdominal pains were usually the first symptom to appear 

and then cyanosis, but cyanosis was often intense with- 

out any abdominal pains. A few patients showed intense 

pallor of the mucous membranes, especially those of the 

lips, but this was not always accompanied or followed 

by cyanosis or abdominal pains. 

The cyanosis, although taken to be a danger signal, 

did not seem to cause much discomfort to the patient. 

One case who had to take 25 days of rest in order to 
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order to 

complete his continuous treatment had intense cyanosis 

but no other symptoms. This patient was anxious to 

continue his treatment and complained on every occasion 

that it was stopped. Another patient became deeply 

cyanosed after 2 days of treatment and the condition 

did not disappear until he had rested for over a fort- 

night. As a general rule, however, toxic symptoms 

quickly disappeared when treatment was stopped. 

No serious cardiac symptoms were seen, but as noted 

by Barmann and Smits (1927) it was observed that the pulse 

rate after the first few days of treatment became slower 

than normal usually about 65 per minute, 

On those days when rests were needed on account 

of toxic symptoms the urines of all patients were 

examined as a routine measure. Albumin was detected 

in only one case, which was undergoing the continuous 

P.M.C. treatment. The albuminuria disappeared when a 

rest was given but reappeared after treatment was 

recommenced. 

2 patients in these series developed symptoms 

which gave rise to considerable anxiety. The first 

case was receiving a daily dose of 0.10 grm. plasmo- 

quine and 1.25 grm. quinine, when on the morning of the 

third day of treatment he developed an ashy grey pallor 

with slight cyanosis, vomiting and severe abdominal 

pains. He had 12 motions during the day and his temp- 

erature rose to 103° F. On the next day his temperature 

was 101.2° P. in the morning and fell to normal in the 
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in the 

evening. The severity mf the abdominal pains was less, 

but he passed over 20 motions during the day and was 

collapsed. On the following day he had improved and 

quickly recovered. 

The second case,who was on the continuous P.M. tx 

treatment and receiving 0.08 grm. daily, developed 

even more alarming symptoms. On the 25th. day of 

treatment he w<,s brought to hospital with vomiting, 

collapse, severe diarrhoea and subnormal temperature, 

in fact symptoms closely resembling an attack of 

cholera. This patient had been quite well when given 

his last dose earlier in the day and apparently his 

attack had come on without any warning. He had prev- 

iously stood the treatment very well and had only 

required 2 single day.; of rest previously. His 

condition caused considerable anxiety for some days 

but he eventually recovered and did not subsequently 

relapse with malaria. 

The very marked action of sugar and alkali in 

protecting patients against the toxic effects of 

stovarsol, suggested that these substances might also 

protect against the toxic effects of plasmoquine. 

To test this possibility alternate patients were 

treated with and without these substances but the 

results of the 2 series of 36 patients each showed no 

very decided differences. 

Comment on toxaemia. 

In the interrupted treatments toxic symptoms were 
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symptoms were 

more common during the first week than in the sub- 

sequent ones, but no such difference could be found 

in the continuous treatments. The statements of 

some workers would seem to imply that after the first 

week of treatment a certain degree of tolerance to the 

drug was acquired but this was not observed in these 

cases. One would expect in the interrupted courses 

given by other workers that fewer toxic symptoms would 

be observed after the first week, because rests were 

given and the duration of each course of treatment was 

decreased, while the length of the rests was increased. 

The chances of the drug accumulating in the body would 

under these conditions be diminished after the first 

week. In the continuous treatments there would be no 

such diminution in the chances and this would account 

for the symptoms of toxaemia being more evenly scatter- 

ed over the whole course of treatment. Thus there is 

no evidence to show that any marked degree of toler- 

ance to the drug is acquired and the supposed toler- 

ance is simply due to a diminution in the amount of 

the drug given and an increase in the number and 

duration of the rests. 

Le }{eux and van 77yngaarden (1927) found that some 

animals developed toxic symptoms much more readily 

than others when given equal doses per kilogramme of 

body weight and thought that in the former case this 

was due to a much less rapid destruction of the drug 

inside the body, resulting in an accumulation and thus 
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and thus 

toxic symptoms. Hanson-Bahr (1927b) found that toxic 

symptoms might occur after comparatively small doses 

in susceptible patients, and Fischer and ?eise (1927) 

could only explain some of their results on the assump- 

tion that there was a personal idiosyncrasy to the drug 

in some instances. The experience gained in this work 

tends to confirm the idea that some patients. are more 

susceptible to the effects of the drug than are others. 

Some patients were able to complete a continuous course 

of treatment lasting 28 days without a rest while others 

required numerous rests. The patient who received 0.16 

grm. daily did not develop any toxic symptoms until the 

7th. day of treatment, while many cases on half this 

daily exhibited them by the 4th. day or in 

cases as early as the 2nd. day. There seems to be no 

doubt that there is a personal idiosyncrasy to plasmo- 

quine in some cases. 

Some observers consider that the occurrence of 

cyanosis and abdominal pains are of little importance, 

while others think them danger signals rather than 

actual evidence of toxaemia. In consideration of the 

findings of different workers and in this research, it 

is considered that these symptoms are undoubtedly due 

to toxic effects and should be taken as a warning to 

diminish. the dose of plasmoquine, or to stop, tempor- 

arily at least, the administration of the drug. 

Although the addition of quinine to plasmoquine seems 
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plasmoquine seems 

to have some effect in diminishing the toxicity of the 

drug it does not appear to have the marked actiofl which 

some work would lead one to believe. Larger dosed and 

continuous treatment give rise to more toxic effects 

than do smaller doses and the interrupted treatment. 

The safety margin of the drug seems to be small, 

more especially when one takes into account the ques- 

tion of personal idiosyncrasy, and doses of 0.10 grm. 

and perhaps even doses of 0.08 grm. daily are too large 

for general use. The makers have now recommended that 

the dose should be reduced to 0.06 grm. daily. (Henn - 

in ge, 1927) . Before the drug can be taken into general 

use much more work is necessary under carefully control- 

led conditions to determine the best dose and the dur- 

ation of administration. 

The results of the treatment of less than 1000 

patients with this drug have now been recorded, yet at 

least 3 deaths are known to have occurred as the result 

of the action of olasmoquine, and several cases of 

severe toxic effects have also been reported. If such 

events have occurred under the strict and carefulc 

conditions in which the drug has been tested, it seems 

that the time has not yet arrived when it can be given 

broadcast for use in general practice, however useful it 

may be under hospital conditions or under very strict 

and daily medical supervision. In the present state of 

knowledge of the action of this drug it is essential 
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is essential 

that every patient under this treatment should be seen, 

at least once daily, so that administration can be 

stopped `.s soon as the first signs of toxaemia are 

detected. 

(F) SUMMARY. 

The results of this research may be summarised as 

follows :- 

(1) . After the treatment of 51 patients suffering 

from chronic benign tertian malaria with plasmoquine 

only, 30 per cent. relapsed, while amongst 35 patients 

treated with plasmoquine compound the relapse rate was 

8.5 per cent., as compared with about 70 per cent. 

amongst control cases treated with quinine, 

(2). Continuous treatment seems to have a greater 

effect in producing a permanent cure in benign tertian 

malaria than has the interrupted treatment, although 

it i more liable to be followed by toxic symptoms. 
(3) . Plasmoquine rapidly removes all forms of Pl. 

vivax from the peripheral blood. 

(4) . Plasmoquine did not have as rapid an effect in 

the reduction of temperature as quinine, but when given 

in combination with the latter drug its febrifuge 

action is enhanced. 

(5). Severe toxic symptoms may follow the use of 

plasmoquine and the margin of safety with the present 

dosage seems to be comparatively small. 
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comparatively small. 

CONCLUSIONS. 

(1) . The discovery of plasmoquine has marked a 

distinct advance in the treatment of malaria, but as 

pointed out by Manson -Bahr (1927a) this drug should be 

regarded as the beginning, not the climax, of a new 

series of anti- malarial drugs. 

(2). In these experiments plasmoquine was much more 

effective in producing a permanent cure in chronic 

benign tertian malaria than quinine or any other drug 

tested. 

(3). Plasmoquine in combination with quinine seems 

to be more effective in producing a permanent cure than 

plasmoquine alone. 

(4). The low margin of safety in the dosage of plas- 

moquine renders it necessary that further experiments 

should be carried out to determine the best dosage and 

duration of treatment, before the drug is issued for 

general use outside hospitals. 
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outside hospitals. 

VIII. QUININE TROPO SAN. 

(A) . INTRODUCTION. 

This is the quinine salt of troposan which is 

analagous to quinine stovarsol. It contains 40 per 

cent. of troposan and about 50 per cent. of quinine. 

(13). METHODS AND TREATMENTS. 

The cases were divided into a trial and a control 

group. The treatments used were as follows :- 

1. Trial group. 

(A). «:uinine troposan. C.T.1. 6 x 23. 

(B). n n 
`,. T. M. A. S. 9 x 14. 

6 x 7. 

2. Control group. 

(A.1.) Plasmoquine. P.M. 

(A.2.) Plasmoquine compound. P.M.C. 

(B.1.) quinine and citric acid, 

Army treatment. 24 x 14. 

TRIAL GROUP TREATMENTS. 

These patients were treated with quinine troposan 

in tablet form. Each tablet contained 0.25 gm. (about 

3.9 grains) of quinine troposan. 

(A). Treatment 0.T.1. The dose given was 3 pills 

twice daily for a period of 28 days. 4 grm. (60 grains) 

of magnesium sulphate were given with the morning dose 
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morning dose 

of the pills to promote free elimination of the arsenic 

by the bowel. One ounce of alkali mixture, containing 

4.0 grms. (6O)grains) of sodium bicarbonate, 0.16 grms. 

(2i grains) of calcium carbonate and 2.6 grms. (40 

grains) of sodium citrate, was given twice daily with 

each dose of the pills. (see Appendix A.(6) ) 

3 ounces of sugar mixture containing 60 firms. (15 

drachms) of sugar were given twice daily with each dose 

of the pills to protect the liver cells. The daily 

dose of quinine was 0.9 grm. (11.6 grains) and the total 

dose was 25.2 grm. (324.1 grains). The daily dose of 

troposan was 0.6 grm. (9.3 grains) and the total dose 

was 16.8 grm. (259.3 grains). 

(B) . Treatment Q,.T.M.A.S. The dose was 3 pills 

given 3 times daily for 21 days. The daily dose of 

quinine was 1.2 grm. (17.4 grains) and the total dose 

37.8 grams (486.1 grains). The daily dose of troposan 

was 0.9 grm. (13.9 grains) and the total dose 25.2 grm. 

(388.9 grains). The total amount of quinine troposan 

given was thus greater than in L.T.1. and the course 

was 7 days shorter. 

All the 44 patients given this treatment were given 4 

grm. (60 grains) of magnesium sulphate once daily with 

the first dose of the quinine troposan, and one ounce 

of the alkali mixture (see above) 3 times daily with 

each dose of the pills. The first 20 patients were 

given 3 ounces of sugar mixture (see above) 3 times 

daily with each dose of the pills, and the next 24 



88. 

next 24 

patients only received 3 ounces of sugar mixture once 

daily with the first dose of the pills. 

CONTROL GROUP TREATMENT. 

The control group treatments used for ß.T.1, treat- 

ment were plasmoquine (P.M.), and plasmoquine compound 

(P.;.".C.), and for Q.T.M.A.S. treatment the control was 

the army treatment of quinine sulphate and citric acid, 

( %.C.A.T.). As in the previous trials the patients 

were allotted to the different treatments in strict 

rotation the control treatments taking their turn with 

the trial treatments. 

(A.1.) Treatment P.M. The dose given was 0.08 

gm. daily for a period of 28 days. The total amount 

given was 2.26 gm.. The average number of days rests 

taken during treatment amongst 20 P.1. cases on account 

of symptoms of intolerance was 7.9. 

(A.2.) Treatment P.M.C. The dose given was 10 

pills daily for a period of 28 days. plasmoquine - 

daily dose - 0.1 grm. (1.5 grains), -- total dose - 

2.8 grm. (43 grains); quinine sulphate -- daily dose - 

1.25 grm. (19 grains), total dose - 35 grm. (540 

grains) . The average number of days rests taken 

during treatment amongst 20 P.:LC. cases on account of 

symptoms of intolerance was 9.2. 

(B. 1.) Treatment !_.C.A.T. These patients were 

treated twice daily for 14 days with 12 grains of 

quinine sulphate dissolved in citric acid, and made 
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and made 

more palatable by a chocolate mixture containing choc- 

olate, sugar, tincture of vanilla, aromatic fluid 

extract of yerba santa and glycerine (see Appendix A.4) 

(Burnett 1913). 

At the end of this 14 days treatment each patient 

was treated with one ounce of a tonic mixture contain- 

ing iron and arsenic for 7 days. (see Appendix A.3). 

The daily dose of quinine taken by each patient was 24 

grains (1.5 grins.), the total dose was 336 grains (21.7 

grins.). 

(C) . THE EFFECT OF TREATMENT IN PREVENTING RELAPSE. 

Result in the trial group. 

A. "uinine troposan 0.T.1. 20 patients were given 

this treatment and ofthem 9 completed an observation 

period of 8 weeks after the end of all treatment. 

One was lost sight of at the end of 7 weeks observation 

without relapse, and 10 relapsed, one during the 20th. 

week of observation. The relapse rate for this treatment 

was, therefore, a possible maximum of 55 per cent, with 

an observed minimum of 50 per cent.. Of the 11 cases 

which completed an observation period of 8 weeks after 

the end of all treatment, one was observed for 11 weeks, 

and 2 for 10 weeks without relapse. 

B. uinine troposan. Q.T.M.A.S. 44 patients were 

given this treatment and of them 21 completed an obser- 

vation period of 8 weeks after the end of all treatment. 

9 were lost sight of before the completion of 8 weeks 

observation without relapse, and 14 relapsed. The 
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relapsed. The 

relapse rate for this treatment was, therefore, a 

possible maximum of 52.5 per cent. and an observed 

minimum of 31.8 per cent.. 

Of the 21 cases which completed an observation 

period of 8 weeks after the end of all treatment, one 

was observed without relapse for 15 weeks, one for 13 

weeks, one for 11 weeks, 4 for 10 weeks, 4 for 11 weeks, 

and 10 for 8 weeks. 

Result in the control group. 

A.1. Plasmoquine. P.M. Of 20 patients who were 

given this treatment 2 relapsed, and 2 were lost sight 

of. The relapse rate was, therefore, a possible max- 

imum of 20 per cent. with an observed minimum of 10 

per cent.. 

A.2. Plasrnoquine compound. P.M.C. Of 20 patients 

given this treatment none relapsed, and 5 were lost 

sight of, giving a possible maximum relapse rate of 25 

per cent. with an observed minimum of nil. per cent.. 

B. Treatment. `.C.A.T. Of 68 patients given this 

treatment 19 relapsed and 25 were lost sight of, giving 

a possible maximum relapse rate of 64.7 per cent. with 

an observed minimum of 27.9 per cent.. 

Discussion of results. 

It will be seen from the data given above that 

amongst 20 patients treated with quinine troposan for 

a period of 28 days the relapse rate was a possible 

maximum of 55 per cent. with an observed minimum of 
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minimum of 

50 per cent., as compared with a possible maximum of 

22.5 per cent. and an observed minimum of 5 per cent. 

amongst 40 controls. Amongst 44 patients treated with 

the larger dose of quinine troposan for 21 days the 

relapse rate was a possible maximum of 52.5 per cent. 

with an observed minimum of 31.8 per cent. as compared 

with a possible maximum of 64.7 per cent. and an obser- 

ved minimum of 27.9 per cent. amongst the 68 controls 

for this series. 

Amongst the whole 64 patients treated with quinine 

troposan the relapse rate was a possible maximum of 

55.1 per cent. with an observed minimum of 37.5 per 

cent, as compared with a possible maximum of 49 per 

cent. and an observed minimum of 19.4 per cent. amongst 

the 103 controls for this series. 

The . T.M.A. S. treatment appeared to be somewhat 

better than the <,.T.1. treatment. The control group 

results are much better than the trial group results. 

(D) .THE EFJECTS OF rTJININE TROPOSAN A3 COMPARha) WITH 

PLASMNUINE AND PLASMO(,UIEE COAPOUND ON THE 

DURATION AND RBABBI ARANOE OF Pl. v iv ax IN THE 

PERIPHERAL BLOOD. 

The peripheral blood of all patients was examined 

systematically by the thick film method each morning 

before the administration of treatment during the first 

week of treatment, then weekly during the rest of treat- 

ment and during an observation period of 8 weeks or 
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weeks or 

more after the end of all treatment. Parasites were 

found in the peripheral blood of all patients on the 

day before commencing treatment. 

At the end of 24 hours treatment with treatment 

O- ,.T.1. parasites could be found in the blood of only 

10 (50 per cent.) cases out of 20, one (5 per cent.) 

at the end of 48 hours, and none at the end. of 72 hours 

and subsequent daily examinations during treatment as 

compared with 18 (90 per cent.), 9 (45 per cent.), 2 

(10 per cent.) , and 1 (5 per cent.) amongst 20 P.M. 

cases, and as compared with 8 (4) per cent.), 2 (10 per 

cent.), nil., and nil. amongst 20 P.M.C. cases. 

The peripheral blood of only the first 18 cases of 

the .T.M.A.S. series was examined daily each morning 

before the administration of treatment during the first 

week of treatment to see what effect the higher doses 

of quinine troposan had on the rate of disappearances 

of Pl. vivax in the peripheral blood. At the end of 24 

hours treatment with treatment Q.T.M.A.S. parasites 

could be found in the blood of 5 (28 per cent.) cases 

out of 18, 2 (11 per cent.) at the end of 48 hours, 1 

(5.5 per cent.) at the end of 72 hours, and none at the 

end of 96 hours, and subsequent daily examinations 

during the first week of treatment. 
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of treatment. 

TABLE. II. 

Number of cases showing Pl. vivax. 

Treat- 

ment, 0 hrs. :24 hrs. ; 48 hrs; 72 hrs 96 hr 120 hrs. 

".T.1. (20)100%;(10)50% (1) 5ó; nil nil nil 

P.M. (20)100%:(18)90% '(9)457 (2)10% (1)55 nil. 

P.?:.C. (20)1000: (8)40% (2)10% nil nil nil 

Q,TMAS. (18)100% (5)285 (2)115; (1)45; nil nil 

(r). THE EFFECTS OF QUINIINE TROPOSAN ON 

CLINICAL MANIFESTATIONS. 

A. Treatment. '_ß,.T.1. The temperatures were taken 

4 hourly. The average duration of fever (Sinton 1926a) 

amongst the 20 patients treated was 7_;N hours (maximum 

18 hours). Amongst the control patients treated with 

plasmoquine (P.1.:.) the average per case was 17-` hours 

(maximum 42 hours), with plasmoquine compound (P.M.C.) 

the average per case was 9.4 hours (maximum 77 hours) . 

The duration of fever was thus, on the whole, much lese 

amongst the trial cases of she T.1. series than 

amongst the controls with P.M. and P.M.C. treatments. 

In the trial cases of the T.1. series 12 (60 per 

cent.) developed a temperature within 24 hours of 

commencing treatment as compared with 19 (47.5 per cent) 

amongst the control cases for this series. 

Amongst the trial cases of the ':.,;.T.1. series the 

maximum temperatures recorded were in no cases 105.1 to 
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105.1 to 

106° F., in two 104.1 to 105° F., in one 103.1 to 

104° F., in one 102.1 to 103° F., in four 101.1 to 

102° F., in two 100.1 to 101° F., and in three 99.1 

to 100° F., as compared with none, three, six, seven, 

four, none, and three respectively in each of these 

groups in the control cases for this series. Seven Í 
(35 per cent.) of the trial cases (Q. T.1.) showed no 

rise of temperature after the commencement of treatment, 

as compared with 17 (42.5 per cent.) among the control 

series (P.M. and P.M.C.) . 

Treatment. Q. T.a:.A. S. The average duration of 

fever amongst the 44 patients treated was 5.1 hours 

(maximum 30 hours). Amongst the 68 control patients 

treated with treatment < .C.A.T. the average per ca -e 

was 5 hours (maximum 38 hours) . 

23 (b2.3 per cent.) of the trial cases showed no 

rise of temperature after the commencement of treatment, 

as compared with 41 (60.3 per cent.) amongst the control 

series (2.C.A.T. ) . 

The duration of fever amongst the experimental 

cases (Q.T.M.A.S.) as shown by these figures, is much 

greater than amongst the control cases (Q.C.A.T.). 

In the trial series 4 ($.1 per cent.) cases 

developed a temperature within 24 hours of the commence - 

ment of treatment, as compared. with 16 (23.5 per cent.) 

amongst the control series. 

Amongst the trial cases the maximum temperatures 

recorded were in 4 cases 104.1 to 105° F., in 5 cases 
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in 5 cases 

103.1 to 104° F., in 7 cases 102.1 to 103° F., in 3 cas- 

es 101.1 to 102° F., in 1 case 100.1 to 101° F., and 

above 99.5 and below 100° F. there was 1. case, as com- 

pared with 6, 10, 9, 1, 1, and 1 respectively in each 

of these groups in the control series. 

23 (52.3 per cent.) of the trial cases (-. T.M.A. S. ) 

showed no rise of temperature after the commencement of 

treatment, as compared with 41 (60.3 per cent.) amongst 

the control series (w.C.A. T.) . 

(F) . THE RESULTS OF TRH TYITT. 

A. Dose. The higher dose of quinine troposan was 

perfectly well tolerated and could possibly be still 

further increased. The results are certainly superior 

to the smaller dosage, even though the treatment was 

shortened to 21 days. It is suggested that 3 pills 3 

times daily might now be tried with safety. 

4 grm. (60 grains) of magnesium sulphate, and 3 

ounces of sugar mixture should always be given with the 

first daily dose of quinine troposan, and one ounce of 

alkali mixture should be given with each dose of the 

pills. (Appendix A.6 and 7). 

B. Toxic effects. The absence of any toxic effects 

whatever was striking. There was no giddiness, deaf- 

ness, or ringing in the ears, and in none of the cases 

was any abnormality found in the urine. The absence of 

toxic effects may be partly attributed to the adminis- 

tration of sugar and magnesium sulphate with quinine 
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with quiljine 

tropo san. 

C. Spleen. Amongst the "6.T.1. cases the spleen 

rate was 45 per cent. before treatment, 25 per cent. at 

the end of one week's treatment and 15 per cent. at the 

end of treatment, as compared with 55, 30, and 20 per 

cent. respectively amongst the P.M. cases and 50, 25 

and 20 per cent. respectively amongst the P.M.C.cases 

and 52.5, 27.5 and 20 per cent. respectively amongst 

the P.M. and P.M.C. cases taken together. 

Amongst the ¿.T.M.A.S, cases the spleen rate was 

50 per cent. before treatment, 22.7 per cent. at the 

end of one weekts treatment, and 20.5 per cent. at the 

end of treatment, as compared with 58.8, 11.8, and 8.8 

per cent. respectively amongst the Q.C.A.T. cases. 

TABLE III. 

Treatment. 

Percentage spleen rate. 

At end of 

Before '1 week of 

treatment. treatment. 

At end of 

treatment 

Q.T.1. 45 25 15 

P.M. 55 30 20 

P.M.C. 50 25 20 

Q.T.M.A.S. 50 22.7 '20.5 

Q.C.A.T. 58.8 11.8 8.8 

Trial group. 48.4 23.4 18.7 

Control group. 56.5 17.6 13 
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Control group. 56.5 17.6 13 

D. Weight. Amongst 20 cases in theQ,.T.1. treat- 

ment 60 per cent. gained weight, with an average gain 

of 1.4 lbs. per patient (maximum gain 13 lbs., maximum 

loss 9 lbs.). 

Amongst 44 cases in the T.LT.A.S. treatment 59 

per cent. gained weight, with an average gain of 1.3 

lbs. (maximum gain 10 lbs., maximum loss 6 lbs.). 

Amongst '68 cases in the treatment 50 per 

cent. gained_ weight, with an average gain of 0.66 lbs. 

per patient (maximum gain 10 lbs., maximum loss 4i lbs.) 

Out of a total of 64 patients in the trial group 60 

per cent. gained weight, with an average gain of 1.3 

lbs. per patient. 

E. Haemoglobin. Out of 15 patients who were given 

the CL.T.1. treatment 46.6 per cent. showed an increase 

of the haemoglobin, with an average increase of 2.9 per 

cent. per patient (maximum gain 25 per cent., maximum 

loss 9.8 per cent.). 

Of the 44 patients treated with the T.T,ï.A. S. 

treatment, 77 per cent. showed an increase of haemo- 

globin, with an average increase of 6.3 per cent. per 

patient (maximum gain 32 per cent., maximum loss 26.4 

per cent.. 

Out of a total of 59 patients observed in the trial 

group 69 per cent. showed an increase of haemoglobin at 

the end of treatment, with an average gain of 5.4 per 

cent.. 
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t)er cent:. 

In the Q.C.A.T. treatment amongst 68 patients 71 

per cent. showed an increase of haemoglobin, with an 

average gain of 6.2 per cent. (maximum gain 37.5 per 

cent., maximum loss 30.5 per cent.). 

( G. ) SUlTARY. 

1. After the treatment of 64 patients suffering 

from chronic benign tertian malaria 53.1 per cent. 

relapsed as compared with 40 per cent. amongst control 

cases treated with plasmoquine, plasmoquine compound 

and quinine. 

2.uinine troposan rapidly removes all forms of 

Pl. vivax from the peripheral blood. 

3. In the doses given in these trials quinine 

troposan had no toxic effects. 

4. The effect of quinine troposan in reducing the 

spleen is almost equal to that of quinine. 

5. 60 per cent. of she cases treated with quinine 

troposan gained weight as compared with 50 per cent. ma 

amongst control cases treated with. quinine. 

6. 69 per cent. of the cases treated with quinine 

troposan showed an increase of haemoglobin as compared 

with 71 per cent, amongst control cases treated with 

quinine. 

CONCLUSION. 

Quinine troposan used as described above is a most 

valuable non-toxic e rug for the treatment of chronic 
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of chronic 

benign tertian malaria, and should be used more exten- 

sively, especially in cases of quinine intolerance. 

GENERAL SMIIIA,.RY. TABLE IV. 

Series Grammes 
of drug 
x days of 
treatment 

1.3 x 28 

Total !Total 
grammes 
of drug t 

days of 
treatment 
36.3 x 8 

patients 

0 

No. 
lost 
sight 
of. 

4 

No. of 
relapses. 

2,.D.C.M. 11 

C.D.C.M. 1.3 x 28 36.3 x 28 59 6 42 
C.C.M. 1.3 x 28 36.3 x 28 77 8 46 

M.C.M. 
1.94 x 7 

1.3 x 21 40.8 t 28 72 5 50 

_,.C.M. 1. 

Q.C.N 2. 
QCM, 3&S. 

1.94 x 14 
0.65 x 35 49.9 t 49 20 

10 69 1.94 x 14 
0.65 x 42 

134 
54.4 t 56 114 

PeräOtina 
303 

0.5x81pil 
(average) 

843pili81 R± : 10 
(average 

nil 4 

Smalarina i sgwt 136tabt31 fl 6 nil 2 

S.S. . 1.0 x 1 1.0 a 1 1 nil 1 

S. S. 2. 2.0 3E 2 10 nil 10 
8.8.3. 4.0 + 3 14 nil 12 
S.S.4. 5.0 4 1 nil 'nil 
S. .P. 16.ál188 

.D1 : 
448.11.28 13 

s:- 1 t : o 
nil . . 10 

,J, 6 
P.M.1. 0.08 x 17 1.26 t 17 29 8 

P.M.2. 0.08 x 28 2.24 í 28 22 2 3 

P.M.C.1. 0.1P1 
1.25 x17 

1.7P1 
21.2 t17 15 1 2 

P.M.C.2. 0.1P1 
1.25Q x28 

2.8P1 
35 Q t28 20 5 nil 

Q.T.1. 0.9 Q, 

0.6Tr x28 
25.2% 
16.8T .28 20 1 10 

Q.T.M.A.S 1.2 
0.9Tr i21 

37.8Q 
25.2T í21 44 9 14 

O.C.A.T. 1.5 x 14 21.7 t 14 68 25 19 
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GENERAL SUMMARY 

TABLE N. (continued). 

Percentae s Teen rate. 
Series Possible ; 

maximum(' ; 

Observed 
minimum 5 

Before 
treatment 

After 1 
week's 
treatment 

At end 
of 
treat- 
ment. 

(,),.D.C.M. ; 75 55 45 15 5 

C.D.C.M. ; 79.2 71.2 27.1 5.1 3.4 
C.C.M. 6,3.7 63.9 28.6 5.2 3.9 
M.C.M. ; 74.6 69.4 30.5 16.7 12.5 
Q.C.M. 58.9 51.5 35.8 11.9 1 

peracri'na: 40 ; 40 

Smalarina; 33.3 33.3 33.3 83.3 33.3 
0.3.1. 100 100 
S.S.2. 100 100 40 20 
S.S.3. 86.7 86.7 
S.0.4. nil ni]. 

S.Q.P. 84.6 76.9 
39.1 17.3 S.Q. 60 ; 60 

134M. 1. 38 34.3 
43 16 P.M.2. 22.7 ; 22.7 ) 

P.M.C.1. 20 ; 20 
50 20.6 P.M.C.2. 25 nil ) 

Q.T.1. 55 50 45 25 15 
Q. T.M.A. S ; 52.5 31.8 50 22.7 20.5 
,.C.A.T. b4.7 27.9 08.8 11.8 8.8 

GENERAL CONCLUSION. 

As the result of this research it is considered that 

the best treatment for chronic benign tertian malaria is 

a continuous one 31R.xItr. .Y. [xx xx as follows 

(a). Treatment recommended for disciplined bodies 

of people. 

(b). Treatment recommended for the general populus. 

(a). Plasmo4uine combined with quinine is undoubt- 

edly the best treatment for disciplined bodies of people 

such of those of armies, ships, institutes and hospitals 

where the dosage can be regulated according to the idio- 

syncracy of the patient to toxic symptoms. 

The dose of plasmoquine tested, namely 0.08 grms., 

combined with 20 grains (1.3 grms.) of quinine is the 



101. 

is she 

treatment of choice, and should be continued for 28 days. 

(b). The general populus must still continue to be 

treated with quinine and tonic treatment, namely 30 

grains (1.94 grins.) of quinine daily for 14 days followed 

by 10 grains daily given with iron and arsenic tonic for 

6 weeks. 

A PP PD IX A. 

Prescriptions of mixtures used in treatment. 

(1) . Series ,.D.C.M. ; C.D.C.M. and C.C.M. received the 

following mixture :- 

Quinine sulphate 

?uinidine 

Cinchonidine sulphate 

or Cinchonine sulphate grains 10 (grammes 0.64). 

Citric acid " 25 ( " 1.6 ). 

Magnesium sulphate " 60 ( " 3.9 ) . 

Water to ounce 1 ( c.c. 29.57). 

(2) . Series M.C.M. 

Malarene grains 10 (grammes 0.64) . 

Citric acid " 30 ( " 1.94). 

Magnesium sulphate It 60 ( " 3.9 ) . 

Spirit of chloroform minims 10 ( c.c. 0.5 ). 

Water to ounce 1 ( c.c. 29.57). 
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(c.c. 29.57). 

(3). Tonic. 

Ferri et ammon. citrat grains 10 ( grammes 0.64) 

Liquor arsenicalis minims 3 (c.c. 0.14) 

Water to ounce 1 (c.c. 29.57) 

(4) . Chocolate mixture. 

Powdered chocolate (or 

cocoa) ounces 2 (c.c. 59.14). 

Sugar pounds l -- (kilo. 0.7 ). 

Tinct. Vanilla ounces 1 (c.c. 29.57). 

Aromatic fluid extract 

of yerba santa ounce 1 (c.c. 29.57). 

Glycerin ounces 4 (c.c.118 .28). 

Water boiling to ounces 40 (c.c.1182.8 ). 

(5) . Series q.C.A.T. 

Quinine sulphate grains 12 (grammes 0.77) 

Citric acid " 30 ( " 1.94) 

Water to ounce 1 (c.c. 29.57) 

(6). Alkali mixture. 

Sodium bicarbonate grains 60 (grammes 4.0 ). 

Sodium citrate " 40 ( " 2.6 ). 

Calcium carbonate " 2.5 ( " ).16). 

Water to ounce i (c. c: 29.57) . 

(7) . Sugar mixture. 

Sugar drachme 15 (grammes 60 ) 

Water to ounces 3 (c.c. 88.71) 
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(c.c. 88.71). 
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