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Clinical and Experimental Studies on Quartan
Malaria following Blood Transfusion and Methods

for Preventing its Occurrence*
N. A. TIBURSKAJA1 & 0. S. VRUBLEVSKAJA 2

In recent years a number of cases of quartan malaria have been noted following blood
transfusion and haemotherapy. Clinical and experimental research on such cases has been
carried out in the USSR with three strains of Plasmodium malariae isolated in the Soviet
Union.

It was found possible to cure induced quartan malaria with chloroquine diphosphate,
mepacrine in association with plasmocide, and either proguanil or cycloquine with quinocide.

Prevention of infection in persons receiving bloodfrom a donor infected with P. malariae
was achieved by administration 600 mg of cycloquine or chloroquine diphosphate before
the blood transfusion.

Since it has been shown that a donor with no history of malaria who has lived in an
area where malaria had been endemic 20 years previously may have chronic symptomless
parasitaemia and may transmit infection through his blood, the authors recommend that
blood for transfusion or haemotherapy should not be taken from residents in former foci
of quartan malaria.

In areas where malaria has been eradicated, both
in the Soviet Union and in a number of other coun-
tries, cases of quartan malaria have occurred in the
past few years after blood transfusions and haemo-
therapy.

It has been established that in many cases of
quartan malaria the infection may occur without
manifest clinical symptoms and may last for a
period of many years (Shute, 1944; Boyd, 1949;
Lentini & Jecce, 1955; Shute & Maryon, 1955;
Black, 1960; Carrescia, 1960; Grinberg, 1961;
Duggan & Shute, 1961; Tigano et al.. 1961; Kur-
dina, 1962; Ciuca et al., 1962; Guazzi &
Grazi, 1963; Lupasco et al., 1963; Dlafarov, 1964;
Gramiccia, 1964).

People who have suffered from quartan malaria
in the past may, if they become blood donors,
infect recipients with malaria. Such induced malaria
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is usually diagnosed late and may follow a pro-
tracted and serious course. Illness has also occurred
among children who have been infected when given
haemotherapy with parental blood.

This paper embodies the results of clinical and
experimental research carried out with three strains
of Plasmodium malariae isolated by us in the USSR.
Two strains (designated strains 1 and 2) were
isolated from persons who became naturally infected
before or soon after the Second World War, while
the third strain (designated strain 3) was isolated
in 1961 from a child who contracted malaria after
blood transfusion. In regard to strains 1 and 2, the
information given refers only to the method of
treatment and the dates on which relapses occurred.
During the period 1961-64 the following investiga-

tions were carried out:
(1) Study of the course of blood-induced infec-

tions caused by P. malariae.
(2) Work on the improvement of treatment and

chemoprophylaxis of blood-induced quartan malaria.
(3) Study of the infectivity of blood taken in the

latent period from patients who had suffered from
acute attacks of quartan malaria.
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LENGTH OF THE
TABLE 1

INCUBATION PERIOD IN BLOOD-INDUCED INFECTION WITH P. MALARIAE OF STRAIN 3

Compatibility Parasite incubation Clinical incubation
or incompatibility
between the bloodi Duration Mean duration Duration Mean duration
groups of donord No. of of incubation period of incubation No. of of incubation period of incubation
and recipient patients in Individual patients period patients in individual patients period

(days) (days) (days) - (days)

Compatibility 29 10, 9, 12, 10, 10, 11, 7.5 28 21, 15, 22, 16, 14, 13, 12.1
13, 11, 11, 6, 4, 4, 7, 14, 18, 16, 10, 10, 7,
10, 7,12, 5, 3, 5, 4, 2, 20, 15, 22, 6, 5, 7, 4,
5,4,3,3,13,10,2,13 11,6,5,8,10,25,5,3,

12

Incompatibility 25 20, 16, 17, 18, 18, 19, 14 19 29, 30, 32, 25, 24, 27, 20.5
22, 17,21, 11, 12, 12, 18, 20, 15, 15, 17, 22,
11, 13, 11, 11, 13, 11, 12, 21, 21, 12, 25, 11,
11, 12, 12, 12, 10, 10, 14
11

(4) Study of the infectivity of blood from donors
suspected of having served as a source of infection
of recipients.

(5) Study of the possibility of Anopheles maculi-
pennis atroparvus becoming infected from patients
with blood-induced quartan malaria.
Over 100 persons needing malariotherapy were

given intravenous injections of blood containing
P. malariae.

FEATURES OF THE COURSE OF THE INFECTION CAUSED
BY P. MALARIAE

The duration of the clinical incubation period
ranged from two to 32 days. One of the factors
determining the length of this period is the relation-
ship between the blood group of the donor and that
of the recipient. Where the blood groups were
compatible the clinical incubation period ranged
from three to 25 days; where they were incompatible
it ranged from 11 to 32 days (Table 1).
As a rule the incompatibility of blood groups has

no effect on the further course of the infection.
Among 25 patients with blood-group incompati-
bility between donor and recipient, the infection
came to a spontaneous end in one case only. In
21 patients, from three to 11 attacks occurred. The
time when treatment of these patients began de-
pended on their physical condition. In three cases
treatment was started for medical reasons before
the onset of attacks.
In most cases, the discovery of parasites in the

peripheral blood preceded the clinical onset of the
disease by several days. In a few cases the attacks

began 10-15 days after P. malariae had been found
in the peripheral blood. During this period the
patients felt well and there were no clinical symp-
toms of malaria, except for a brief rise in temperature
to 37.4°C in a few patients.
The clinical symptoms became manifest at different

parasite counts in the peripheral blood of the pa-
tients. In 23 out of 49 patients a marked primary
febrile reaction was observed when the numbers of
parasites were low (single P. malariae in a thick
film). In 24 patients a febrile reaction occurred when
thick film examination showed from one to 15 para-
sites per field, and in two patients when it showed
20-25 parasites per field.

In most cases the temperature curve was atypical.
Irregular attacks generally occurred, and these some-
times had a quartan periodicity. In some cases five
to seven days elapsed between attacks. In only one
out of 52 patients did we observe regular attacks
throughout the whole febrile period (10 attacks).

CHEMOPROPHYLAXIS OF BLOOD-INDUCED QUARTAN
MALARIA

Tests were made to determine the effectiveness of
administering a Soviet preparation of cycloquine
(Halochin) and a Hungarian preparation of chloro-
quine diphosphate (Delagil) to donors and recipients
with a view to preventing cases of quartan malaria
following blood transfusions.
Two series of similar observations were carried

out in accordance with the following procedure. A
single specimen of 20 ml of blood was taken from
a donor with P. malariae infection (single parasites
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per thick film) and 10 ml of this blood were ad-
ministered intravenously to each of the two reci-
pients. One of the recipients was given 600 mg of
cycloquine before the blood was injected, while the
other was left untreated. Immediately after the blood
had been taken, the donor was also given 600 mg
of cycloquine. Six hours after the drug had been
taken by the donor, 20 ml of his blood were again
drawn off and administered to two other recipients,
one of whom had been given 600 mg of cycloquine
before the blood was injected while the other had
not been treated. From the third day onwards after
the blood transfer a thick film of blood from the
recipients was examined every day and their tem-
perature was taken four times a day. Over a period
of one month there were no manifestations of mala-
ria, and blood specimens were examined only once a
week thereafter.

First series of observations
The donor (F-na) was inoculated intravenously

with quartan malaria in May 1962. Single parasites
of P. malariae were found five days after infection
in a thick film. On the succeeding days single para-
sites only were found in the preparation. Ten days
after infection 20 ml of blood were taken from F na
and 10 ml were administered to each of two reci-
pients (R-va and N-na). Before the blood was trans-
ferred the recipient N-na had taken 600 mg of cyclo-
quine. Immediately after the blood had been taken,
the donor (F-na) was also given 600 mg of cyclo-
quine. Six hours later 20 ml of blood were again
taken from her and 10 ml transterred to each of two
recipients, the patients C-aja and S-na. Before trans-
fer of the blood the patient S-na had been given
600 mg of cycloquine.

In the donor single parasites of P. malariae were
found in thick-film preparations of blood taken
before and six hours after the administration of
cycloquine.

Results. In the donor the first attack of malaria,
with a temperature of 39.5°C, was recorded on the
very day on which she had been given 600 mg of
cycloquine. No attacks of malaria were observed
thereafter and six days later no malaria parasites
could be found in a thick-film preparation. To
prevent relapses, the patient was given a course of
proguanil (Bigumal) and quinocide (Chinocid) in
accordance with the following schedule: for the
first five days, 300 mg proguanil and 23.4 mg qui-
nocide base daily, and for the sixth to the tenth
days, 23.4 mg quinocide base daily.

Regular blood tests for a period of over 30 months
revealed no malaria parasites in the peripheral
blood.
When blood taken from the donor before cyclo-

quine administration was given to R-va (the control
subject), who had not had cycloquine, she (R-va)
contracted malaria. Seven days later, single schi-
zonts of P. inalariae were discovered in her blood.
She suffered six attacks of malaria, after which
proguanil and quinocide treatment was begun.
Two days later, after she had refused the oral
administration of these preparations, injections of
a 50% solution of quinine dihydrochloride at the
rate of 2 ml a day for five days were prescribed.
The recipient N-na, who was given 600 mg of

cycloquine before the blood was transferred, has
been kept under observation for over 30 months
and has not contracted malaria.
Nine days after she had been given blood from

the donor, when this donor had received 600 mg
of cycloquine six hours previously, the recipient
t-aja, who had not taken cycloquine, contracted
malaria. She had one attack of malaria, after which
treatment with proguanil and quinocide was begun
in accordance with the above-mentioned schedule.
The recipient S-na, who had been given cyclo-

quine before blood was transferred from the donor,
has also been kept under observation for over
30 months and has not contracted malaria.

Second series of observations.
The donor (s-va) was inoculated intravenously

with quartan malaria in July 1962. Single parasites
of P. malariae were discovered in thick-film prepara-
tions on the eleventh day. During succeeding days
a thick film was examined every day and single
parasites were found. Four days after parasites had
been found in this patient, 20 ml of blood were
taken from her and 10 ml injected intravenously
into each of two recipients (M-va and S-va). Before
the blood was transferred the recipient S-va had
been given 600 mg of cycloquine.

Directly after the blood was taken, the donor
(s-va) was also given 600 mg of cycloquine. Six
hours later 20 ml of blood were again taken from
her and 10 ml administered to each of two recipients
(S-na and H-va), one of whom (H-va) had taken
600 mg of cycloquine before the blood was trans-
ferred. When the blood of the donor was examined
before and six hours after she had taken cycloquine,
single schizonts of P. malariae were discovered in
the thick film.
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Results. Two days after a single dose of 600 mg
of cycloquine, no malaria parasites were found in
the donor, nor has she shown any subsequent
symptoms of infection during an observation period
of over 30 months.
When she was given blood taken from the donor

before that donor had been given cycloquine, the
recipient M-va (the control), who had not received
cycloquine, contracted malaria. Seven days later
single schizonts of P. malariae were found in her
blood. Two days after the discovery of parasites
treatment was begun with cycloquine in combina-
tion with quinocide (total dose of 1200 mg of cyclo-
quine and 234 mg of quinocide base per course of
treatment). The second recipient (S-va), who was
given cycloquine, has not contracted malaria during
an observation period of over 30 months.

Eleven days after receiving blood from the donor
six hours after that donor had had 600 mg of cyclo-
quine, the recipient S-na, who had not been given
cycloquine, showed an infection with quartan malaria.
She suffered five attacks of malaria and was then
treated with proguanil and quinocide for 10 days
(total dose per course of treatment 1500 mg of
proguanil and 234 mg of quinocide base). The
recipient H-va, who was given cycloquine before the
blood transfusion, did not contract malaria. These
recipients have also been kept under observation
for over 30 months.

Conclusions on use of cycloquine for prevention of
transfusion-induced quartan malaria
On the basis of the observations carried out, the

following conclusions can be drawn.
(1) In donors in whose peripheral blood very

scanty P. malariae parasites have been found, the
blood is still infective six hours after they have been
given 600 mg of cycloquine.

(2) If recipients take 600 mg of cycloquine
immediately before they are given donor blood
containing scanty parasites of P. malariae, infection
is prevented from developing.

Third series of observations
The donor (T-va) was inoculated intravenously

with quartan malaria in December 1963. Single
quartan malaria parasites were found 10 days after-
wards. On the succeeding days single parasites were
found in the daily examinations of thick-film pre-
parations. Six days later, 10 ml of blood were taken
from this donor and 5 ml administered intravenously
to two patients. One of these patients (E-va), imme-

diately before being given the blood containing
P. malariae, was given 1 g of chloroquine diphos-
phate (600 mg base). The second patient (N-va)
served as a control and was not given the drug.
The patient E-va did not contract the disease

during the 12 months she was kept under observa-
tion; the control patient N-va contracted quartan
malaria 10 days after being given infected blood.

In 1963 Lupasco et al. also established that it was
possible to prevent quartan malaria among reci-
pients by giving chloroquine four hours before blood
transfusions. In view of the fact that the Romanian
research workers obtained results similar to our own
in preventing the development of infection in the
recipients, the matter can be considered proved.

Thus, the taking by a recipient of 600 mg of cyclo-
quine or of chloroquine diphosphate base immedi-
ately before a transfusion from a donor whose peri-
pheral blood contains P. malariae prevents the de-
velopment of infection in the recipient.

TREATMENT OF BLOOD-INDUCED QUARTAN MALARIA

Our quartan malaria patients were treated with
quinine, mepacrine (Acriquine), mepacrine in
combination with plasmocide (an 8-aminoquino-
line), proguanil (Bigumal), proguanil in combina-
tion with quinocide (Chinocid), cycloquine (Halo-
chin) in combination with quinocide and chloro-
quine diphosphate (Delagil).

Treatment of quartaj malaria due to Strain I and
Strain 2

Six patients were treated with quinine in a dosage
of 0.2 g five times a day for seven days. Relapses
occurred in all six patients, 11, 30, 37, 45, 60, 72, 92,
103, 119 and 156 days after completion of treatment
of the primary attack of the infection. One patient
suffered from two relapses and another from four
relapses. The duration of observation ranged from
one to eight months.
Nine patients were treated with mepacrine in a

dosage of 0.1 g three times a day for five or seven
days. All patients tolerated the preparation well.
The patients were observed for from one to four
months. One woman patient suffered from a relapse
60 days after completion of treatment.
Twenty patients were treated with injections of

5 ml of a 400 solution of mepacrine once a day for
seven days. The treatment was well tolerated. Re-
lapses occurred in three patients 30, 60 and 90 days
after completion of treatment of the primary attacks;
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one of the patients had two relapses. The duration
of observation ranged from one to 20 months.
Four patients were treated with mepacrine in

combination with plasmocide. The drugs were
administered over a period of five days, mepacrine
in doses of 0.1 g and plasmocide in doses of 0.02 g,
three times a day. The drugs were well tolerated.
The duration of observation ranged from one to five
months and no relapses were recorded in these
patients.

Treatment of quartan malaria due to Strain 3

Twenty patients were treated with injections of
2 ml of a 50% solution of quinine dihydrochloride
once a day, 11 of them for five days and nine of
them for seven days. Before treatment the patients
had from one to 11 attacks. The number of parasites
in the peripheral blood ranged from 3-4 to 55-60 per
field in thick-film preparations.
The malaria parasites disappeared from the

peripheral blood after four to nine days.
The drug was well tolerated by 18 patients but

two patients suffered from side-effects-one from
capillary bleeding, the other from a drug rash.
Among 17 patients whose febrile response was

regularly measured the temperature became normal
immediately after the beginning of treatment in five
patients, and in one patient attacks did not occur
but a subfebrile temperature was recorded for four
days. In the 11 other patients the temperature
returned to normal after periods ranging from one
to three days, and in these cases one or two febrile
attacks occurred even after the beginning of the
treatment.
The treatment of quartan malaria patients with

injections of quinine for five or seven days was
followed by a large number of relapses. Relapses
occurred in eight cases 29, 34, 35, 40, 45, 57, 86,
103, 184 and 231 days after completion of treatment
of the primary attack. In two of these patients two
relapses occurred. These patients were kept under
observation for five to 43 months.
Four patients were treated with proguanil, re-

ceiving 0.3 g twice a day on the first day, and 0.3 g
once a day for the next four days for a total dose
of 1.8 g. These patients have been kept under
observation for from eight to 41 months; in one a
relapse occurred 131 days after completion of treat-
ment.

Treatment with proguanil in combination with
quinocide was carried out for 10 days. The drugs
were administered as follows: the patients receiving

300 mg proguanil daily plus 23.4 mg quinocide base
daily for five days and 23.4 mg quinocide base
only daily for the sixth to the tenth days. The total
dose of proguanil in a course of treatment was
1500 mg and of quinocide 234 mg base.
The primary attacks of 27 patients were treated

with proguanil in combination with quinocide.
Before the beginning of treatment the patients had
from one to 11 attacks. The number of parasites in a
thick film varied from one to 40-45 per field.

Twenty-five patients tolerated the preparation
well. In two patients side-effects occurred on the
ninth day after the beginning of treatment (in one a
drug-rash, in the other slight cyanosis of the lips
and the nail bed and pains in the epigastric region),
but they soon disappeared without treatment.
The parasites disappeared from the peripheral

blood within five to 11 days after the beginning of the
treatment. It should be noted that when quartan
malaria patients are treated with these drugs no
difference can be seen in the length of time taken
for parasites to disappear from the peripheral blood
between patients whose treatment began when there
were only single parasites in a preparation and
patients in whom thick-drop examination showed
4045 parasites per field.
Among 23 patients whose temperature was regu-

larly taken, five had more attacks after the beginning
of treatment. In the remaining 18 patients the
temperature became normal after periods varying
from one to seven days. In three of these patients
no attacks occurred, but a subfebrile temperature
was noted for a period of some days. In the remain-
ing 15 patients from one to four typical malaria
attacks occurred even after the beginning of treat-
ment.

In addition to this treatment of primary attacks,
the same combination of drugs was used to treat five
patients who had relapses after injections of quinine.
No relapses occurred in any of the 32 patients

treated with proguanil in combination with qui-
nocide. These patients have been kept under obser-
vation for periods varying from 12 to 42 months.
Treatment with cycloquine in combination with

quinocide was given for five days according to the
following schedule: 300 mg cycloquine twice and
23.4 mg quinocide base twice on the first day;
300 mg cycloquine once daily and 23.4 mg quinocide
base once daily on the second and third days; and
23.4 mg chloroquine base twice daily on the fourth
and fifth days. The total dose was 1200 mg cyclo-
quine and 234 mg quinocide base.
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Five patients received this combined treatment
with cycloquine and quinocide, four of them during
the primary attack and one during a relapse. Plas-
modia disappeared from the peripheral blood within
one to five days. Tolerance of the drugs was good in
all cases. No relapses occurred in these patients
during periods of observation ranging from 24 to
36 months.
Ten patients were treated with chloroquine di-

phosphate, receiving 300 mg base twice a day for the
first two days and 300 mg base once a day for
the third, fourth and fifth days. The total dose of the
drug in a course of treatment amounted to 2100 mg
base; the drug was well tolerated.

In nine patients there had been from five to nine
attacks before the beginning of treatment. The
number of parasites in the blood of these patients
ranged from 10-15 to 55-60 per field. The plasmodia
disappeared from the peripheral blood within five
to nine days. It should be noted that when quartan
malaria patients are treated with chloroquine
diphosphate, during the first two days after the
beginning of treatment the number of parasites in
the peripheral blood remains high, and that it is
only on the third day that their numbers are con-

siderably reduced. In subsequent days the number
of parasites in the peripheral blood remains steadily
at a low level. After the beginning of treatment, from
one to three attacks still occurred in eight out of the
nine patients and their temperature became normal
within two to four days. In one patient, in whom

irregular attacks had occurred, the temperature
became normal on the very first day of treatment.

In the tenth patient, who had two attacks of
malaria, treatment began when there was a low level
of parasites in the peripheral blood (a single P.
malariae in a thick film). The plasmodia disappeared
from his peripheral blood two days after the be-
ginning of treatment and his temperature returned
to normal after the same time.
No relapse occurred among the 10 patients, who

have been kept under observation for between two
and 12 months.

Comparative sysceptibility of tertian and quartan
malaria to chloroquine diphosphate
In order to compare the susceptibility of P. mala-

riae and P. vivax to chloroquine diphosphate the
drug was used to treat 20 patients with blood-
induced infection with P. vivax (Korean and Mos-
cow strains). The patients were given a total of
1500 mg of base over three days. Before the beginning
of the treatment they had suffered from three to
12 attacks and the parasite level in a thick film
varied from 10-15 to 55-60 P. vivax per field.
A comparison of the results of the treatment of

patients suffering from tertian and quartan malaria
with chloroquine diphosphate shows that P. malariae
is less susceptible to the drug than P. vivax (Table 2).

In tertian malaria the parasites disappear from
the peripheral blood considerably more quickly than
in quartan malaria (two to four days after the be-

TABLE 2
COMPARATIVE DATA ON THE SPEED WITH WHICH PARASITES DISAPPEAR FROM THE PERIPHERAL
BLOOD AND TEMPERATURE RETURNS TO NORMAL IN PATIENTS WITH TERTIAN AND QUARTAN

MALARIA TREATED WITH CHLOROQUINE DIPHOSPHATE

Results a

Chloroquine diphosphate Total No.
Species Chtreatuene diphspat dose of 1St 1 2 3 4 5 6 7 8 9Spel |treatment given |of drug patients day of day days days days days days days days days

treatment later later later later later later laterl later1 later

P. vivax 1st and 2nd days: 1 500 mg 20 0/2 0/11 7/5 12/2 1/0
300 mg base twice a day; base
3rd day:
300 mg base once a day

P. malariae 1st and 2nd days: 2100 mg 10 0/1 0/0 1/4 0/3 0/2 0/0 3/0 3/0 2/0 1/0
(Strain 3) 300 mg base twice a day; base

3rd, 4th and 5th days:
300 mg base once a day

a Expressed as the number of patients in whom parasites disappeared from the peripheral blood over the number in whom
the temperature returned to normal.
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ginning of treatment). On the day following the
beginning of treatment there was a sharp drop in
the numbers of P. vivax parasites to one or two per
field of view in the thick film. The temperature also
returned to normal in a shorter time and the number
of attacks was less (one or two).

ISODIAGNOSTIC TESTING

To study the possibility of the spread of malaria
from symptomless donors as a consequence of blood
transfusion, a number of investigations have been
carried out: (a) into the infectivity of the blood in
persons who have suffered from blood-induced
quartan malaria and (b) into the infectivity of blood
from donors suspected of being the source of quartan
malaria (this latter investigation was made by
Tiburskaja et al., 1965).' This work was carried out
at the Institute of Medical Parasitology and Tropical
Medicine of the Azerbaijdzan SSR and the Depart-
ment of Medical Parasitology in the Central Institute
for the Further Training of Physicians in Moscow.
From each donor 20 ml of the blood were taken
and 10 ml administered intramuscularly to each
of the subjects needing malariotherapy.

First series of observations
The subject of the study was the infectivity (at

various dates after the end of treatment) of the blood
of people who had had quartan malaria. The iso-
diagnostic test was carried out among 11 patients
who had suffered acute attacks of quartan malaria
(two of them after treatment with quinine injections,
one after treatment with proguanil, and eight after
treatment with proguanil in combination with qui-
nocide). Blood was taken from one to 45 months
after the end of treatment. Not one of the 22 reci-
pients became infected with malaria. The observa-
tion of the recipients has lasted from three to
32 months and is continuing.

Second series of observations
These dealt with the study of the infectivity of

blood from persons who were thought to be possible
sources of infection of recipients.
The blood for isodiagnosis was taken from five

donor mothers who had infected their children and
from three persons who had suffered from quartan
malaria in the past, and 25 recipients were given
intramuscular injections of the blood.

1 See also the paper by Duhanina & Zukova on page 853
of this issue.

As a result of these isodiagnostic procedures,
quartan malaria was contracted by two out of four
recipients to whom blood from one mother had been
administered. A short description of this case is
given below.

The mother (blood donor S-va), 26 years old, has
always lived in the village of Sabatljar in the Kuba
Rayon of the Azerbaijdzan SSR and denies having had
malaria in the past. In March 1963 her blood was
administered intramuscularly to two of her children,
aged 2 and 3 years, with a view to conferring protection
against measles. After various periods the children
contracted quartan malaria. Many examinations of the
blood from the mother failed to disclose any malaria
parasites.
On 3 July 1964 20 ml of blood were taken from S-va for

isodiagnosis and 10 ml were injected intramuscularly
into each of two recipients. In one recipient P. malariae
were found 39 days later in the peripheral blood and he
subsequently had typical attacks of quartan malaria.
The second recipient still showed no signs of infection
after five months of observation. Despite many thick-
film examinations of blood from S-va since 3 July 1964,
no malaria parasites have been discovered (the blood
films were examined by three persons for over 18 hours).
On 1 August 1964 20 ml of blood were again taken

from S-va and 10 ml administered intramuscularly to
each of two other recipients. In one of these recipients
parasites were found 40 days later and subsequently a
rise in temperature occurred. The second recipient
showed no signs of malaria during an observation period
of four months. In this case, on the day that blood was
taken from the donor, single P. malariae were discovered
in thick-film preparations of the peripheral blood (the
parasites were discovered after 16 hours of microscopic
examination by three persons). Single parasites were also
found in a thick-film preparation on 15 September 1964.
When she was examined on that date S-va made no
complaint of ill health.

In this instance it can be confirmed that S-va is a
chronic symptomless carrier ofP. malariae. Although
she asserts that she never had malaria in the past,
it is not impossible that she contracted malaria in
her childhood 20 years previously, since the disease
was widespread in the village in the 1940s.

In the remaining cases isodiagnosis was negative.
All the recipients who have not contracted malaria
are being kept under regular observation.
As a result of using the isodiagnostic method it

was successfully confirmed that quartan malaria
parasites may maintain themselves for many years
in the human organism, and in particular that
parasite carriage may occur without any symptoms
of disease.
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The infectivity of a patient's blood was also
studied after the infection had come spontaneously
to an end. A short description of the case follows.

The patient-also S-va-was inoculated with quartan
malaria on 20 January 1964. Single schizonts were found
in a thick film of peripheral blood on 31 January 1964.
During the subsequent seven days P. malariae were
found in the blood. From 8 February to 15 February
single P. malariae were found in thick films. From
16 February onwards there was again no sign of malaria
parasites in the blood. On 22 February 1964, seven days
after the disappearance of parasites from the peripheral
blood, 5 ml of blood were taken from S-va and admi-
nistered intravenously to a female patient, B-a. After
28 days P. malariae parasites were found in the peripheral
blood of B-a and 34 days later the first attack of malaria
occurred. In all, B-a had five attacks of malaria, after
which treatment was begun.
When the blood of patient S-va was examined in the

course of the 42 days following the taking of a specimen
for isodiagnosis, no malaria parasites were discovered.
She was treated with chloroquine diphosphate.

INFECTIVITY OF BLOOD-INDUCED QUARTAN MALARIA
PATIENTS TO MOSQUITOS

The possibility was studied of Anopheles maculi-
pennis atroparvus becoming infected from quartan
malaria patients. When blood films from these pa-
tients were examined there were either no gameto-
cytes at all in the blood or else they were present
only in extremely small numbers. We tried to infect
batches of mosquitos (35-50 females in a batch) from
these patients during the acute period of infection,

RIES

Il arrive que l'infection palud6enne due & Plasmodium
malariae soit transmise accidentellement lors de transfu-
sions sanguines ou de la pratique de l'hemoth6rapie.
L'allure clinique de ces infections provoquees et l'effica-
cit6 de diff6rents schemas th6rapeutiques et pr6ventifs
ont 6t6 6tudi6s en URSS.

P. malariae a 6t6 inocu16 par voie intraveineuse a plus
de 100 sujets traites par paludoth6rapie. La dur6e de la
p6riode d'incubation a vari6 de 3 a 25 jours lorsqu'il y
avait compatibilit6 entre les groupes sanguins du donneur
et du receveur, et de 11 a 32 jours dans le cas inverse. Les
parasites sont apparus dans le sang p6riph6rique quelques
jours (10-15 dans certains cas) avant que la maladie ne
se manifeste cliniquement. La courbe des temp6ratures

when there was a considerable number of parasites
in the peripheral blood. We found sporozoites in
one mosquito only. We therefore consider it doubt-
ful whether persons with blood-induced infection
ofP. malariae with very scanty parasites in the blood
represent any considerable epidemiological danger.

CONCLUSIONS

From the foregoing studies it may be concluded
that the treatment of patients suffering from blood-
induced quartan malaria with quinine, mepacrine or
proguanil alone is not fully satisfactory, as relapses
may occur from 11 to as many as 231 days after the
end of treatment of the primary attack, but that
chloroquine diphosphate, mepacrine with plasmo-
cide, and either proguanil or cycloquine with quino-
cide will achieve cure. The most promising method
of preventing malaria after blood transfusion is to
administer cycloquine or chloroquine diphosphate
to the recipients before they are given the donor's
blood. However, since it has been shown that a
donor with no history of malaria but who has lived
in an area where malaria has been widespread as
long as 20 years previously may have chronic
symptomless parasitaemia and may transmit infec-
tion through the blood, it is not recommended that
blood for transfusion or haemotherapy should be
taken from persons who have lived in former foci
of quartan malaria.

Finally, it appears very doubtful whether subjects
with blood-induced quartan malaria can infect
anopheline mosquitos to such an extent that they
would constitute a serious source of transmission.

UMI-

a 6t6 g6neralement atypique, les acces survenant a inter-
valles irr6guliers pouvant atteindre 5 a 7 jours.
De 59 de ces patients trait6s par la quinine, la mepa-

crine et le proguanil, 19 ont pr6sent6 des rechutes, parfois
nombreuses, 11 a 231 jours apres la premiere cure. En
revanche, aucune rechute ne s'est produite chez 51
malades trait6s par le proguanil ou la cycloquine associ6s
au quinocide, la chloroquine, ou la m6pacrine associ6e
au plasmocide (amino-8 quinol6ine).

Les auteurs ont utilis6 l'6preuve de l'isodiagnostic
(inoculation a un sujet sain du sang d'un sujet suspect
d'infection) pour rechercher le moyen le plus efficace de
pr6venir le paludisme post-transfusionnel. Le sang de
11 sujets parasit6s, mais trait6s par la quinine, le pro-
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guanil ou le proguanil-quinocide a 0t6 inject6 par voie
intraveineuse, 1 a 45 mois apres la fin du traitement,
aux 22 sujets d'exp6rience. Aucun de ces derniers n'a
pr6sent6 de symptbmes de paludisme. En revanche, la
meme 6preuve a permis de d6montrer 1'infectiosit6 du
sang d'une femme sans pass6 palud6en connu mais
vivant dans une r6gion odi le paludisme 6tait end6mique
vingt ans auparavant.
Le sang de donneurs atteints de paludisme a P. malariae

est encore infectieux six heures apres un traitement par
600 mg de cycloquine ou de chloroquine. En revanche,
des doses identiques de ces produits administr6es aux

receveurs pr6viennent la transmission lorsque le para-
sitisme du donneur est uniquement du A P. malariae, et
il semble que ce mode de prophylaxie assure la meilleure
protection contre le paludisme post-transfusionnel. n
n'est pas A conseiller, d'autre part, d'utiliser, pour les
transfusions ou l'hemotherapie, le sang de personnes
vivant dans d'anciens foyers de fievre quarte.
Des essais visant A infecter des moustiques sur

des patients atteints de paludisme provoqu6 i P.
malariae ont montr6 que ces cas ne jouent vraisembla-
blement aucun role important dans la transmission de
la maladie.
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