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Thiv price of quinine places it beyond the 
reach of most of the inhabitants of the vast 
malaria-stricken regions of the world. The places 
in which it can be produced successfully are 

limited, and even were it sold at cost price many 
of those who need it would not have the money 
to buy it. An efficient and trustworthy substi- 
tute for quinine which could be produced cheaply 
in any well-equipped chemical factory would be 
of enormous benefit to mankind. Already 
several preparations have been put on the market 
as substitutes for the cinchona alkaloids, but they 
have proved useless. Chemists have tried for 

years to make a synthetic quinine, and recently a 
substance, closely allied to quinine, and which is 
said to be a powerful remedy for malaria, has 
been produced in the Bayer Works at Elberfeld. 
This substance is called " Plasmochin." In July 
1926 the makers were good enough to send us a 

consignment of the drug and, at the end of the 

year, Sir Ronald Ross gave us a further supply. 
We are indebted to Professor W. Nocht for put- 
ting us in communication with the Farbenindus- 
trie Aktiengesellschaft at Leverkusen. 

Plasmochin is described in the papers handed 
to tis by Sir Ronald Ross as an alkylamino-6- 
methoxy-quinolin salt, obtained by synthetic 
methods. A tasteless, light yellow, finely granu- 
lar powder, fairly easily soluble in alcohol, soluble 
in water to 0 03 per cent, at 20? C. Readily con- 
verted by the hydrochloric acid of the stomach 
into the hydrochloride of plasmochin. It is put 
up in 0 02 gramme tablets (approximately one- 
third of a grain), each with a little groove across 
the middle so that it can be accurately broken in 
half, when one wishes to give doses such as 0-01 
and 0 03 grammes. 
The following doses are recommended in the 

treatment of benign tertian and quartan fevers:? 
One tablet should be given three times a day; 
that is 0-06 grammes, or about one grain daily. 
After five days' treatment, there should be an 

interval of three days and then four days' further 
treatment, and so on. 

" With due observance of 
these intervals the treatment may be continued 
for four or six weeks." 
In the treatment of subtertian malaria, the ad- 

ministration of quinine and plasmochin together 
is recommended, because quinine acts more 

promptly on the schizonts while the plasmochin 
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attacks the crescents. For this purpose the 
makers supply a sugar-coated tablet containing 
0 01 gramme of plasmochin and 0-125 grammes 
of quinine sulphate (about one-sixth of a grain 
of plasmochin with two grains of quinine). The 
dose recommended is two of these tablets three 
times a day; that is, about one grain of plasmo- 
chin and twelve grains of quinine daily. This 
dose should be continued for one month without 

interruption; in the second month it should be 
reduced to one tablet three times a day. 

Plasmochin is more poisonous than quinine. 
It should not be given 011 an empty stomach, nor 
should it be administered to persons suffering 
from diseases of the heart or liver. "It should 
not be left to the patient to take the medicine 

himself but its administration should be always 
under the control of the nursing staff." Cyanosis 
occasionally appears in patients who are under- 
going treatment. When it does so, treatment 

should be stopped until it has disappeared, which 
it does in a day or two without leaving any ill 
effects. Large closes may cause cramps and pains 
in the stomach. The maximum daily amount for 
an adult is three doses of two-and-a-half tablets: 
that is 0-15 grammes or two-and-a-half grains in 
a day. Even 01 gramme daily, occasionally 
causes cyanosis, and it is advisable never to exceed 
that amount. 

" When convulsive pains of the stomach or 

cyanosis of the lips are noticed after administra- 
tion of plasmochin, it should immediately be stop- 
ped and only be given again when the symptoms 
have completely disappeared." 

Dr. W. Rohl, (1926), chief of the chemothera- 
peutic division of the Elberfeld works, has carried 
out comparative experiments with quinine and 

plasmochin respectively, in the treatment of bird- 
malaria due to infection with Plasmodium relic- 

turn. He found that a dose of 1 c.cm. of a 1 in 

800 solution of quinine was just sufficient to con- 
trol the parasites, and that a stronger dose than 
1 c.cm. of a 1 in 200 solution was poisonous for 
a bird weighing 20 grammes. When plasmochin 
was employed in place of quinine, Dr. Rohl found 
that 1 c.cm. of a 1 in 50,000 solution controlled 
the parasites and that the dose could be increased 
to 1 c.cm. of a 1 in 1,500 solution before symp- 
toms of poisoning appeared. That is to say, 
plasmochin proved sixty times as powerful as 

quinine, and the effective dose was only one- 
thirtieth of the poisonous dose, the 

" 

working 
margin 

" of plasmochin being therefore 1 to 30 
as compared with 1 to 4 in the case of quinine. 

Professor P. Miihlens, (1926), of Hamburg 
administered plasmochin to 134 patients who 
were suffering from chronic malaria. The para- 
sites disappeared and relapses were rarer in ter- 
tian and quartan malaria than they are after 
treatment with quinine. In subtertian malaria, 
plasmochin proved less powerful than quinine in 
its action upon the schizonts, but Professor 
Miihlens states that it has. a unique and most 

valuable property in this form of the disease, 

namely, that it destroys the, gametocytes, which 

quinine cannot do. Professor Miihlens therefore 
recommends that quinine and plasmochin should 
be administered together in the treatment of 

subtertian malaria, because the quinine acts .upon 
the schizonts while the plasmochin destroys the 

crescents and thus prevents the patient from in- 
fecting mosquitoes and from being a source of 
danger to those around him. Plasmochin has 

also been used in the Balkans, in Italy, and in 

Spain, where it was found as effective in the 
treatment of acute malaria as it iiad proved suc- 
cessful in the treatment of chronic relapsing cases 
in Hamburg. 

The Treatment of Malaria in Kuala Lumpur 
with Plasmochin. 

Our observations were made on ninety- 
seven patients who had been admitted on 

account of malaria to the District Hospital 
at Kuala Lumpur, and for this privilege we are 
indebted to Dr. J. P. Fitzpatrick, the medical 
officer in charge of that institution. Seventy of 
the patients were Tamils and twenty-seven were 
Chinese. They were all immigrant labourers; 
fifty-eight had been less than one year in the 

Malay States and almost all of them were suffer- 
ing from acute malaria. This series of ninety- 
seven patients comprised forty-six cases of benign 
tertian fever, twenty-nine subtertian, twelve mix- 
ed tertian, and ten quartan. Neither the patients 
with benign tertian nor those with quartan 
malaria were selected in any way; but, in the 
subtertian and mixed-tertian groups, the less 
serious cases were chosen for treatment. 

It is not practicable to keep the ordinary 
Asiatic hospital patient under observation, and 
shielded from re-infection with malaria for a 

period sufficiently long to gauge the efficiency of 
drugs in preventing relapses. The patients at 

the District Hospital in Kuala Lumpur are drawn 
from a wide area; only seventeen of those treated 
with plasmochin came from the town or -its 
suburbs. As soon as they considered themselves 
well enough, they insisted on leaving the hospital, 
there was no opportunity for further observa- 
tion and, as most of them returned to the places 
where they had contracted malaria, there was 

every chance of re-infection. We were obliged 
therefore to limit our inquiry to the immediate 
effects of plasmochin upon the patient, the para- 
sites and the fever. 

Each patient was given a dose of one-and-a-half 
tablets, or 0 03 grammes, twice a day. That is 

about one grain daily. The average weight of 

the patients was 48-2 kilogrammes (106 lbs.). 
This is about 70 per cent, of the average weight 
of a European'. The dose of 0-06 grammes, 
which was given to our Asiatic patients, is equi- 
valent to a dose of 0-085 grammes given to a 
man weighing 70 kilogrammes. 

Blood-films were stained with Leishman's stain 
and examined daily. The number of microscopic 
fields examined and the number of parasites were 
noted in each case; in the patients' records the 
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result of. each examination was written^ as 
^ 

a 

vulgar fraction with the number of parasites 
as 

the numerator and the number of fields 
examined 

as the denominator. This is admittedly a roiij,1 

method; but, as all the slides were prepared by 
the same hand, it is useful for purposes of 

com- 

parison and for estimating the progress 
of 

case. 

A sample of urine was examined evei) 
day, 

and, at the same time, an inquiry was made 
as to 

the presence of any toxic symptoms produced _ 
) 

the drug. The patients with subtertian 
and mix- 

tertian infections were under special observation 
^hd examination for a period of about ten ays 

111 each case; those with quartan 
for eight days, 

and the benign tertian cases for six days. 
as 

mochin was given in doses of 0-03 grammes, 

|}vice a day throughout the period of observa- 

tion, except in three cases. _ 
_ 

. Plasmochin in Benign Tertian M 
alalia.? 01 

J 
six men with benign tertian infections 

were g 

one-and-a-half tablets of plasmochin, twice 
a aay, 

with the result that none of them had 
a temper 

ture over 100?F. after the third day o_l treat 

ment, and, in every case, with the exception 
ota 

111 an who was suffering from bronchitis, 
i 

normal after the fourth day. 
I he effect of plasmochin upon 

the l a 

Jv*s equallv striking. No parasites were 
found 

lter than the fourth day of treatment 
in any o 

'he. forty-six patients, with the single excep 

o? a man in whose blood one trophozoite 
was 

discovered in a thousand fields examinee on 

niorning of the fifth day. In thirty-seven cases 

no parasites were seen later than the tine 
c . 

he average number at the commencemei 

^atnient was sixty in a hundred fields (Le - 

U12 inch objective and No. 2 oculai ). , 
. 

dent from these results which aie ta )U a e 

^ahle J, that the immediate action of p astnoc 
1,1 benign tertian malaria is quite equa 

to ia 

Viinine. 
Tabliv I. 

BENIGN TERTIAN MALARIA. 

Showing the last day of treatment on winch fever 
and parasites ivere present in cat i cast. 

Last day on which 

?< easc ?umber. wj* 
?f 

1 3 

2 , 
2 

3 4 

7 1 

8 1 

9 2 

10 3 
11 1 

14 4 
15 2 

16 1 

18 1 

19 2 

23 4 
25 1 
26 1 

27 4 

28 
* 2 

4 
2 
4 
2 
2 
1 
2 
2 
4 
3 
3 
4 
1 
3 
2 
4 
1 
-7 

Table I?(contd.). 

Case number Last day of Ust da7( 0,1 which ^ase numuer. 
fever parasites were 

found. 

29 1 1 
31 3 4 
32 3 3 
34 1 1 
35 3 4 
36 S 5 
40 1 2 
45 1 4 
46 1 1 
48 1 3 
49 2 3 
50 2 2 
51 1 2 
52 I 2 
56 1 1 
58 3 2 
65 2 2 
66 2 2 
72 2 2 
74 2 3 
77 2 2 

78 1 2 

79 1 2 

82 2 2 
84 1 2 
92 2 2 

95 3 3 
99 2 3 

Plasmochin in Quartan Malaria.?Only ten 

cases of quartan malaria were available fur treat- 
ment. Here, again plasmochin proved at least 

equal to quinine. The parasites disappeared 
within five days of beginning' treatment. The 

average number at the commencement was fifty 
in a hundred fields. In only one case did the 
fever last longer than the fourth day, and in this 
instance it was not due to malaria. The results 
are set out in Table IT. The following case is 
cited because of the large number of quartan 
parasites in the blood and the rapidity with which 
they disappeared under treatment with plas- 
mochin. 

The patient, No. 101 in the scries, was admitted with 
an average of 250 quartan trophozoites, ten schizonts 
and ten gametocytes in every hundred fields. After two 
days treatment, the number was reduced to fifteen 
trophozoites and five gametocytes; on the following day, 
there were only three trophozoites and one gamctocyte; 
on flic fifth day one trophozoite was found in five hundred 
fields; on the sixth and seventh days no parasites could 
be discovered, and the patient insisted on leaving the 

hospital. 

Tablk II. 

QUARTAN MALARIA. ? 

Showing the last day of treatment on which fever 
and parasites were present in each case. 

r f , nf Last day on which 
Case number. Lasl ay 0 

parasites were 
fever- found. 

4 6 2 ; 
42 2 5 
44 4 .5 
54 3 4 
62 1 4 
70 1 2 
83 4 3 
87 4 5 
88 3 2 
101 3 5 
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Plasmochin in Mixed Tertian Malaria.?Plas- 
?mochin was administered to twelve men who 
were suffering from mixed infections with 
P. vivax and P. falciparum. The results are 

shown in Table III. The benign tertian parasites 
quickly disappeared but the subtertian parasites, 
on the contrary, did not. They were found in 
eleven of the patients later than the fourth day, 
and, in seven cases, as they were still present at 
the end of a week's treatment, it became neces- 

sary to give quinine. The two following cases 
are selected as examples. 

Patient No. 94 was admitted with an average of sixty 
subtertian rings, ten benign tertian trophozoites, two 

benign tertian schizonts and three crescents in evefy 
hundred fields. The fever quickly subsided under treat- 
ment with plasmochin and the parasites decreased in 
numbers. On the fourth, fifth and sixth days no 

parasites except crescents were seen; on the seventh day 
one subtertian ring was discovered: none was found on 
the eighth and ninth days, but on the tenth day there 
was an average of six in a hundred fields, accompanied 
by a rise of temperature. On the following day there 
were forty parasites in a hundred fields and the plasmo- 
chin, which had been continued without interruption, was 
stopped and quinine was given instead. 

Patient No. 97, the second example, reacted in a 

similar manner; the subtertian parasites disappeared with 
the benign tertian after three days treatment, only to 

reappear on the sixth, seventh, eighth and ninth days. 
The treatment with plasmochin was then discontinued 
and quinine was given in its place. 

Table; III. 

MIXED TERTIAN MALARIA. 

SJwiving the last day of treatment on which fever 
and parasites were present in each case. 

T , , r Last day on which Last day of 
w??? 

found. 
Case number. 

' 

fcvcj. parasites were 

12 3 7 Quinine. 
21 3 7 Quinine. 
24 3 5 
33 8 . 8 Quinine. 
38 2 4 
39 9 9 Quinine. 
43 4 6 
47 2 5 
57 18 Quinine. 
60 3 6 
94 10 11 Quinine. 
97 9 9 Quinine. 

(The word 
" 

quinine" after a number, means that 
Plasmochin zvas discontinued and quinine was given 
instead.) 

Plasmochin in Subtertian Malaria.?Twenty- 
nine patients with subtertian malaria were treat- 
ed with plasmochin, but the results were disap- 
pointing; the parasites persisted for six days or 
more in twelve cases and it became necessary to 

give quinine. The plasmochin did not prove to 
be entirely without effect on P. falciparum; in 
almost every case the number of parasites was 
greatly reduced and in some they disappeared 
entirely. The following are instances of such 
cases. 

Patient No. 64 was admitted with five subtertian 
rin^s in a hundred fields. No parasites were found after 

the fourth day. Plasmochin was continued and daily 
examinations of the blood were made for sixteen days, 
but there was 110 relapse. 

Patient No. 73 had three hundred subtertian rings 
in a hundred fields when treatment was begun. No 

parasites were found after the fourth day. The blood 
was examined daily up to the eighth day when he left 
hospital. 

Patient No. 75 had a hundred-and-fifty parasites in a 
hundred fields at the commencement of treatment. They 
disappeared in four days and there was no relapse within 
the next six days during which treatment and daily 
examinations were continued. 

Patient No. 76 had five hundred subtertian parasites 
in a hundred fields. They disappeared within five days 
of beginning treatment and there was no return during 
the next five days, after which the patient left the 

hospital. 

Unfortunately, such good results were not 

obtained in all cases. Though the subtertian 

parasites nearly always decreased in number 
when treatment with plasmochin was begun, and 
sometimes disappeared entirely from the blood, 
relapses frequently occurred after a few days, 
in spite of the continuous administration of the 

drug in undiminished doses. The following cases 
are examples of the unsuccessful treatment of 

subtertian malaria. All of them were given un- 
interrupted plasmochin treatment throughout the 
period of observation. 

Case No. 61.?There were forty subtertian rings in a 

hundred fields at the beginning of treatment; 011 the 
third day,, there were less than two; 011 the fourth, there 
were five, and from the fifth to the tenth there was 
none. Parasites re-appeared, in small numbers, on the 
eleventh day and, in spite of uninterrupted treatment 
with plasmochin, they increased rapidly until there were 
twice as many on the thirteenth day as there had been 
when treatment was begun. Quinine was then given in 
combination with plasmochin and the parasites dis- 

appeared in three days. 
Case No. 69.?Plasmochin was quite ineffective in this 

case. There were twenty-two parasites in a hundred 
fields at the beginning of treatment. O11 the fourth day 
there were four hundred and, as the patient was very ill- 
quinine was administered with the result that he soon 
recovered. 
Case No. 85.?There were forty subtertian rings in 

a hundred fields at the beginning of treatment, but they 
were reduced to three on the third day and none was 
discovered on the fourth or fifth. On the sixth day 
parasites were found again and they gradually increased 
until there was a febrile relapse on the ninth day. 
Quinine was then given in combination with plasmochin, 
and the parasites disappeared after three days. 
Case No. 86.?The parasites disappeared within three 

days of commencing treatment, though there were as 

many as three to a field at the beginning; but, after 
six days of freedom from parasites, during which 
plasmochin was continued, the patient relapsed and 
trophozoites reappeared in his blood. 

In the two following cases plasmochin was not 
given continuously during the whole period, but 
at the end of a week's treatment there was an 
interval of several days, during which none of the 
drug was administered. The results were no 

better than in the cases where the treatment was 

uninterrupted. 
Patient No. 68 was given the usual dose of 

0.03 grammes of plasmochin, twice a day. He had an 
average of two parasites in each field, at the beginning 
of treatment; their number decreased and none was found 
on the sixth or seventh days. Plasmochin was then 
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discontinued and begun again after an interval 
of four 

a^s, but the patient relapsed three days 
later. 

patient No. 93 had an average of more 
than two 

^ tertian rings in each field when 
treatment with Plas- 

?chin was commenced. From the third to the eighth 

<\ay no parasites were found and plasmochin was 

topped for four days. It was begun again on the 

Welfth day; parasites reappeared on the 
fourteenth, and 

v^re still present on the seventeenth when the patient 
Ieft the hospital. 

1'he results of the treatment of subtertian 

^alaria are set out in Table IV from which 
it 

ls evident that plasmochin, given alone, 
is unsuit- 

able for the treatment of this form of the 
disease. 

1 lany malarial fevers are due to mixed 
benign 

ar*d subtertian infections. In these^ cases 
the 

subtertian parasites may escape 
notice at the 

^ginning of treatment, and there is 
the risk that 

they may multiply without detection, 
while the 

Patient is taking plasmochin, unless 
the blood is 

examined repeatedly during the course 
of treat- 

ment. It is therefore not a satisfactory 
remedy 

0r out-patients who live at a distance 
from a 

^spital. The plasmochin compound 
tablets to 

which reference has been made contain admixture 
?* plasmochin with quinine and are designed 

to 

^eet this objection. The dose recommended by 

i makers, which is two tablets 
three times a 

Uay, contains twelve grains of quinine, 
an amount 

sufficient in itself to control malaria 
in patients 

Weighing less than 110 lbs. Plasmochin compound 
Was employed with success in 

several refractory 

subtertian cases, but no cogent evidence was 

Obtained to show that the quinine mixed 
with 

P asrnochin was superior to quinine 
alone in con- 

r?lling an attack of malaria. The tablets, made 

as they are at present, are unsuitable 
for use m 

a damp tropical climate; no sooner 
is the stoppei 

ot bottle opened than their sugar-coating 
melts 

and they run together into a sticky 
mass. 

Table IV. 

SUBTERTIAN MALARIA. 

Showing last day of treatment on which fever 
and 

parasites were present in each 
case. 

c Last day on which 

Case number. 1<aSr y parasites were 

feveri found. 

5 6 6 Quinine. 

13 1 2 

17 6 6 Quinine. 

20 0 7 (Crescents 
only). 

53 2 2 

55 2 1 

59 1 4 

61 16 16 Quinine. 

63 2 3 

64 1 4 

t Last day on which 
Case number. Last day of parasifes were 

found. 

67 1 3 

68 9 14 Quinine. 

69 6 7 Quinine. 

71 1 2 

73 2 4 

75 2 4 

76 3 5 

80 9 9 Quinine. 

81 2 3 

85 10 12 Quinine. 

86 7 12 Quinine. 

89 1 2 

.90 5 7 Quinine. 

91 2 10 Quinine. 

93 16 17 Quinine. 

96 0 6 

98 1 4 

100 2 6 Quinine. 

102 0 2 (Crescents 
only). 

(The zvord "quinine" after a number, means that 
Plasmochin was discontinued and quinine zvas given 
instead.) 

Subtertian Gametocytes.?Plasmochin was 

given to twenty-one patients who had crescents 
in their blood. The gametocytes persisted up to 
the tenth day of treatment in one case, but in no 
other instance were they found later than the 
seventh day, and in the majority, they were not 
seen after the fourth day. These results, as far 
as they go, support Professor Miihlens's conten- 
tion that plasmochin has the unique property of 
destroying subtertian gametocytes, but further 
observations are necessary. It is very difficult 
to persuade patients to remain under observation 
in hospital when they no longer have fever and 
they are feeling well. Consequently, in many 
instances the examination of the blood was not 
continued for more than four or five days after 
crescents were last seen. In only five did the 

subsequent examination of blood-films extend 
over a period of ten days or more. These facts 
are set out in tabular form in Table V. The two 
following cases are given in more detail as 

examples. 
Patient No. 96 had fifty crescents in a hundred fields 

at the beginning of treatment. On the fourth day there 
were fourteen; on the fifth, three; on the sixth, only 
one in five hundred fields; none was found on five days 
of subsequent observation. 

Patient No. 102 had forty crescents in a hundred fields. 
None was found after the third day of treatment though 



504 THE INDIAN MEDICAL GAZETTE. [Sept., 192/. 

thick and thin films were searched daily for a period 
of ten days. 

Tabus V. 

SUBTERTIAN GAMETOCYTES. 

Showing the average number of crescents in 100 
microscope-fields at the beginning of treatment 
and the latest day of treatment on which they 
were found. % 

Number of Latest day of treat- 
Case number. crescents in ment on which 

100 fields. crescents found. 

5 5 6 

20 35 7 

43 25 3 

44 6 3 

55 6 5 

59 0.6 6- 

61 0.5 
' 

3 

71 8 4 

75 1 7 

76 1 
' 

5 

80 6 3 

81 9 3 

85 0.2 2 

90 1 10 

91 10 6 

94 3 5 

96 50 6 

97 0.7 3 

98 6 3 

100 2 3 

102 40 3 

Toxic Symptoms due to Plasmocliin.?Plas- 

mochin is not unpleasant to take because it is 
tasteless and the dose is small. Unfortunately it 
is more toxic than quinine. Manson-Bahr 

(1927) states that cyanosis, which is the most 
common toxic manifestation of plasmocliin, may 
occur after small doses and appear with great 
suddenness. The lips become blue, the gums and 
finger-nails' are involved, and the face assumes a 
livid grey tint. The cyanosis is often accom- 

panied by nausea and pains in the abdomen and 
the back. Manson-Bahr ascribes this cyanosis 
to methemoglobinemia and considers it analogous 
to the methemoglobinemia of potassium chlorate 
poisoning. In one of his cases violet-coloured 

cyanosis developed with a temperature of 
101 4?F. on the fourth day of treatment, and 
within twenty-four hours methemoglobin ap- 

peared in the urine with albumen and casts. The 
attack which lasted two days resembled' a mild 
black-water fever. In a second case, cyanosis 
appeared after three days' treatment; the drug 
was stopped, at once but the lividity of the lips 
and skin lasted for seven days and was accom- 
panied by a considerable degree of nausea and 
abdominal pain. Polychroniades (1927) admin- 
istered plasmocliin to a group of-forty-six patients 

in Salonika. Six had both cyanosis and abdo- 
minal colic, eight had cyanosis alone, and eight 
had colic alone. The symptoms were of short 

duration, and he considered them unimportant. 
The doses of plasmochin given to the series of 

ninety-seven patients in Kuala Lumpur were 
smaller than those employed by Manson-Bahr; 
in no instance was more than 0 06 gramme 
given in one day. Two patients became alarm- 
ingly ill while undergoing treatment, but their 
illness could not be attributed with absolute cer- 

tainty to the administration of plasmochin. One 
of these patients, No. 33, who was under treat- 
ment for mixed tertian malaria, had a sudden rise 
of temperature on the sixth day, and for five 

days it ranged between 102? and 104?F. The 
fever was not due to malaria; no parasite^ had 
been found for three days before the fever began 
and none was found while it lasted. The urine 
showed no darkening or other change, but there 
was cyanosis of the lips. The patient recovered 
entirely about a week after plasmochin was stop- 
ped. The second patient, No. 35, was under 
treatment for benign tertian malaria. The para- 
sites disappeared from his blood on the third day 
and his temperature remained normal until the 

sixth, when it rose suddenly to 104? and he 

vomited and became very collapsed. No para- 
sites could be found in his blood then or while his 
illness continued. In addition to these cases 

slight cyanosis of the lips was noticed in two 

European patients who are not included in this 
series. In one who was being treated for an 

attack of benign tertian, there was vomiting, 
diarrhoea, severe pains- in the abdomen and pro- 
nounced acidosis. The urine contained a large 
quantity of diacetic acid, but no albumen or casts. 
The patient recovered in four or five days after 
the plasmochin was stopped. We are inclined to 
attribute these symptoms to the drug, but the 
patient had experienced a somewhat similar attack 
before, and has had another since, without taking 
any plasmochin. 
When toxic symptoms supervene, they gene- 

rally do so on about the fifth day. Eleven 
patients were given plasmochin continuously in 
doses of 0-03 gramme twice a day, under strict 
supervision, for periods of more than ten days; 
in two cases it was given continuously for sixteen 
days. No toxic symptoms developed in any of 
them. With the exception of the cases of which 
details have been given, no toxic symptoms or 
by-effects were observed. There was no instance 
of nausea, vomiting, diarrhoea, deafness, vertigo, 
amaurosis, tremor or headache due to the drug. 
The urine was examined daily. Albumen was 
present in a few of the patients when they were 
admitted to hospital; but this cleared up as the 
malaria parasites disappeared, except in three of 
the quartan cases. The plasmochin did not cause 
albuminuria. Records of blood-pressure were 
made during the course of treatment in thirty- 
seven cases, but there was no evidence that the 
plasmochin had any pronounced effect upon it. 
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The Advantages and, Disadvantages of Plas- 
11 to chin.-?The tastelessness of plasmochin and the 
a sence of unpleasant symptoms after 

it has been 

swallowed, such as bitterness in the mouth, 

nausea, noises in the ear, deafness and amaurosis, 
are all points in its favour when compared 

with 

quinine. Its action in benign tertian malaria 
is 

equal to that of the cinchona alkaloids, and 
in 

quartan fever it destroys both trophozoites 
and 

gametocytes even more quickly. We have seen 

several cases in which relapses occurred 
aftei 

treatment, but the conditions under which 
our 

0 nervations were made do not enable us 
to sa) 

whether they are more or less frequent 
than after 

treatment with quinine. Plasmochin appears to 

lave the property of destroying' the 
crescents of 

subtertian malaria, and this unique attribute sug- 
gests the possibility of ridding whole 

districts of 

nialaria by mass treatment of the population. 
^fortunately plasmochin has two 

^ 
great 

j-.rawbacks; the first is the uncertainty of 
its ac- 

,10n upon subtertian trophozoites and the 
second 

its toxicity, which renders mass 
treatment im- 

practicable. It must be administered under 

^edical care, and those undergoing treatment 

s iould be examined daily, because toxic symptoms 
sometimes supervene with great 

suddenness. It 

^ould not be safe to issue it for sale to the 

general public or to supply it (as quinine 
is sup- 

P Jed in the Malay States) to police-stations and 
0 local headmen for free distribution. It is not 

suitable for the treatment of gangs of 
labourers 

0n- railways or road-construction, where 
the actual 

administration of remedies is often in the 
hands 

a native overseer. It is, in short, a drug 
moie 

ted for use in the hospital than for the out- 

patient. 

Plasmochin cannot take the place of quinine, 
but it must be regarded as a long step 

towards the 

Realization of a great ideal which 
is the manufac- 

ture of a powerful synthetic remedy 
for malaiia, 

Unlimited in its production by soil and climate, 

j. ich would bring, relief to many 
thousands who, 

?r economic reasons, are unable to obtain 

quinine. 

sicknoK'lcdgincnt.?In presenting 
this J"eP(),t 

wish to acknowledge' our great debt 
to Mr. M. 

Kandiah who examined all the blood-films and 

specimens of urine, under our 
immediate super- 

Vl?ion. He also helped in many other ways, 
and 

Willingly sacrificed Sundays and holidays 
that he 

m'ght assist in this enquiry. 

Summary. 
A series of ninety-seven patients, 

seventy of 

^ bom were Tamils and twenty-seven Chinese, 

Were given 0-03 gramme of plasmochin, 
twice a 

day. The average weight of the patients 
was 

48-2 kilogrammes (106 lbs.). Blood-films were 

examined daily and, at the same 
time, an enquiry 

;yas made as to the presence of toxic symptoms. 
The patients with benign tertian 

malaria weie 

under treatment for about six days in 
each case, 

those with quartan for eight days; those with 

subtertian, or mixed tertian for about 
ten days. 

Forty-six men suffering from benign tertian 
fever were given plasmochin, with the result that 
the fever and the parasites disappeared by the 
fourth day in every case, with the single excep- 
tion of a man in whom one trophozoite was found 
011 the fifth day. 
Ten cases of quartan malaria were treated. 

The fever disappeared by the fourth day and the 
parasites, including gametocytes, by the fifth. 
Twelve patients with mixed tertian malaria 

received a course of treatment. The benign ter- 
tian parasites quickly disappeared,' but the sub- 
tertian rings persisted and in seven instances the 
writers were obliged to give quinine because 
parasites were still present after a week's treat- 
ment with plasmochin. 
The results in saibtertian malaria were disap- 

pointing. Twenty-nine patients were given plas- 
mochin, but in twelve cases it became necessary 
to give quinine. The drug was not altogether 
without effect upon the subtertian parasites. In 
almost every case they diminished during treat- 

ment, in some they disappeared altogether; but 
in others they increased again, although the treat- 
ment was continued, and they became as numer- 
ous as they had been at the beginning. 

Plasmochin appears to have the unique and 
valuable property of destroying subtertian game- 
tocytes, but further investigation is necessary. 
The drug was given to twenty-one men who had 
crescents in their blood. In one case they persist- 
ed up to the tenth day of treatment, but in no 
other instance were they found later than the 
seventh day and, in the majority, they were not 
seen after the fourth day. 

Plasmochin is tasteless and has none of the un- 

pleasant by-effects of quinine. It is however, 
more toxic than quinine. Cyanosis, ascribed by 
Manson-Bahr to methemoglobinemia, is the most 
common toxic manifestation. Two men in the 

group of ninety-seven became seriously ill during 
treatment, and also one patient who is not in- 

cluded in this series; but it is not.certain that 
their symptoms were due to plasmochin. In two 
of the cases there was high fever and collapse; 
in one there was pain in the abdomen, diarrhoea, 
vomiting and acidosis. In two, there was slight 
cyanosis. Eleven patients were given 006 gram- 
me of plasmochin daily for a period of ten days 
or longer without the appearance of any toxic 

symptoms. 
Plasmochin should be administered under 

medical care; it is not suitable for sale to the 

general public or for the mass treatment of gangs 
of labourers; it is better fitted for the hospital 
than for the out-patient. 

Several relapses were seen after a course of 
treatment, but the conditions of the enquiry did 
not enable the writers to determine whether such 

relapses are more or less frequent than after 

quinine treatment. 
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