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(This artlcle, with the or1g1nal illustrationg, will appear in the
Bulletin of tl1e Vorld Health Organlzatlon)

We have recently tried out paludrine in the therapy of malarla
transmitted by the inoculation of infected blood. These experlments
were carried out in malarial therapy centres, with the special aim
of providing information on the effect of the medicament in relation
to various strains of parasites, local endemic conditions and degrees
-of immunity that arise from the latter. Te have further endeavoured
to use the minimum effective doses, which is of very special 1mportance
for malarious cuuntries whose edonomic resources are limited. '

A. I.fection with P.vivax. Our own strain was used ( of
"spontaneous infection" origin). This is now going through its 279th
passage (1683 patients), maintained since Juné 1941 only by means
of inoculations of infected blood, the virulence of the parasite -
appears to remain intact. Out of 350 patients infected with malaria
during 1945, 94.1 per cent contracted the infection; 91.3 per cent
clinically (febrile attacks and parasites); only 2.8 per cent
developed temporary parasitaemia while 5.9 remained 1mmune alto-
gether (A-P-).

Experiments in treatment with paludrine. Forty patients
inoculated with this strain of P. vivax were treated as follows:

(1) eight patients received one dose of 100 mgms.

(2) twenty-four were given a course of treatment lasting - °
T days during which they received 200 mgms. daily.

(3) eight received 300 mgms. for seven days.

(1) Out of eight patients who received one single dose of
100 mgms. seven were treated between the fourth and eighth day,
while in the eighth case the peXoxysms had been going on for a
fortnlght.
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In 7 cases oOut -of: B, .fever disappeared within twenty-four hours
of the administration: of- the aritg; in the eighth .case the temperature
reverted to normel three days after the administration of paludrine.

In two cases, the absence of parasites (test on thick drop) @as' t
observed on the third day, in four on she fourth, and in two on the
fifth doy following the administration of the single dose.

During o foirly brief period in hospital neither renewed fever,
nor reappearance of the prrosite wos reporied.

-Prior to the patients' leaving the hospital o seven~day schizonto-~
cide treatment is géner:lly given, followed by o five-day gcometocide
treatnent.

(2) Twenty-four patients, inoculated in the some circumstances,
were tre~nted with 200 mgms. of paludrine for seven doys. Out of these
twenty-four, (a) four had rcached the 4th-5th day of fever; (b)
eleven thc 10th-11th, (¢) nine the 11lth-17th ‘day.

The discppearence of fover occurred as follows:

2.5 deys for group. (a), 1.5 days for group (b), 1.22 days for
group (c) S

All three groups Were clenr of parasites in the thick drop, after
4.25, 3.5 ond 3,22 doys respectlvely.

Briefly, the. feve“ ~b ated,'on an "veruge, ~fter 1. 65 days, the
aisappeasronce of the per=51tes occurred "fter an hverage of 3.55 dkys.

[

(3) Zighi paticents infeoieq.With mnloria :écéived 300 méms. of .
poludrine dnily for seven days in succession; the tréctment wes begun
between tne 5th and the 14+th .attacks.

No vaoriation ih the tesult hes bepn-dbserﬁed in, rel,tlon to the
point durlns the febrlle attoel ot whwch the . trc;tment WOS, aecun°

On an "ver‘ge the fever. dropped afuer l 75 dLyg,- pwras1tes were
found Vo h-ve dluﬂrpe<rud from the bloodstre?m efter un:‘Vurage period
of 3.5 doys. e oo

Conelusions. (1) In experimental infection by intro-venous
inoculation of infectecd blood’. (P vivex) one single dose of LOO mgms.
of paludrine is amply sufficignt to- arrest tha attrncks, the parnsites
do not disazppenr from the bloodstresm until [y *vsrnge of 4 days aftexr
the administrntion of tac Crug.

(2) During the trestment with 200 mgms. of p~ludrine daily for
7 days, the fever abates nfter nn ~verage period of 1.85 days, the
porasites disaprenr after an cwverage period of 3.55 days.



THO.IC/Mal./15
Page 3.

(3) Similar results hove been obscrved ofte: treatment with
300 mgms. of paludrine for- 7 deys, the fever ceages after an averags
of 1.75 dcys, and the prrasites disappear after 3.5 days.

Two control cnses of notural spontaneous infection with P.Vivax
behaved in a similar fashion in regard to the direct nction of the
drug upon temperature and parasites.

Infection with P. malarias. Stradn "QW'A'" ( of African origin)
was used. This is now in its 137th passage (640 petients), snd has re-
tained its virulence since 1938. During 1945, 112 patients were inocu-
lated, of whom 90.4 per cent developed a parasitic infection; 82.4 per
cent contr~cted the clinical disease (A+P+), while 9.8 per cent remained
imnune (A=P-)w ‘

Previous tests to ascertain the relative sensitiveness of P.
hove o more maried resistnnce than F. vivax and P. feleip~rum; and
for this renson we decided also to apply large doses of paludrine.

In view of the special development of quniton infection and the
longer fever period required for the purposes of mnrlariotherapy, we
hrve frequently refrained from beginning the treatment until after the
patients had had several poroxysms.

(e) Nine pntients inoculnted intra-venously with infecied blood
received 200 mgms. of p-~lulrine for seven days; four of
them from the 4th ~ond the 10th day of fever, four from the
12th to the 15th, one on the 24th dny.

On ~n average the fever dropped ~fter 1.88 days and the
parasite disappearszd after 8.8 days (extremes ronging between

3 and 14 days) irrespective of the stage the attock had renched,
waen the treatment be€on.

The parasites disappearced in the course of o seven-day
treatment in only 3 patients out of 9; in the other six,
the zresence of the prrasite was still observed after the
treatment wag ot on end; ondfor this reason we decided to
follow it up with o gametocidal tre.tment with 0.02 grammes
of plasmoquine for = period of five dnys.

(v) A second group of 4 potients ot Veorying stooss between

' the 11lth anc 32nd doys of tho &ttack were given 600 mgms of
poludrine for 7 dnys. Despite the triple dos~ge no consider-
able difference was observed, on on average the fever -bated
efter 1.7 days, the parasites did not disappecr from the
thick drop before an aovernge period of 10 days; the extremes
ronged between the 9th ond the 1lth deay.

(c) 4 third group of twelve patients (between the 5th and
21st doys of the a#tack) were given 500 mgms. of paludrine
for 10 days. Despite the administrotion of a total quentity
of 6 mgms. of pnludrine, the results were the sr~me.
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On on avernge, the fever has abaged nfter 2.5 doys
ond the parasites have disappeared from the blodd streama
after 8.8 days. .

The persistonce of fever for 3 - 5 days in fcur cnses
(out of 10 patients trented) suggests o faulty application
of the method; the tablets were cdministered without being
previously dissolved in liquid.

By the use of this method of treaiment (600 mgms. of prludrine
for 10 deys) only one adventege is obtnined; the parasites disappear
more repidly from the bloodstream. -

Sub-inoculeticns were carried out on new patients in the course
of the trsatment of 4wo patients; the results were as follows:

(a) After the third day of treatment; the blood of = donor
trensmitted the infection to & new subject. The latter's
incubntion period lasted 11 doys. The blood of that same
donor no longer transmitted the infection to other subjscts
ofter the seventh day of treatment despite the fact that on
that day the parrsite (degenerate forms) wns still present
in the donor's blood stream.

(v) The blood of another donor on the tenth d~y of treatment
no longer troansmitted the infection to o new subject
despite the presence of the parasite in the donor's blood.
A positive result on a thick droy during a course of palu-
drine is not, therefore, an absolutely certnin means of
controlliing the efficacy of the drug, it should be sup-
Plemented by sub-inoculntion into new patients, especially
after the seventh day of treatment.

Finelly, P. molarice shows o degres of resistence to palu-
drine which recnlls that previously obssrved towards other
gchizontocidal preparations. ~hile in eight casesy; its .
effect upon the attacks wns obvious within 48 hours, there
weres four others in which the fever dicd not abate before
four or five days of treatment. )
|

The duration of the treatment in infections with P._malariaC
should not, therofore, be lass than ten days. In the circumstonces in
which our tests were c-rried out, o longer period of treatment with an
avera e doily dose appenrs preferable to a high dosage of pnludrine;
tae 500 mgms. daily dosnze does not appenr to yield very much better
results than thet of 200 mgms. daily. Only o vast amount of experimmet
could finally lead to o definite ruling, if 200 or 300 potients suffering
fron juorton mealorie were nvailable.

Special cases (under direct laboratory observation)

Spont-neous P. falciparum infection.

First case. Hdos suffered for four months from o spontnneous
P. falciporum infection, admitted to hospital during his fourth relapse;
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deily attoacks, temperature 1040, presence of trophozoites and
gemetocytes of both sexes in the blood (25/17). After two
deys' treatment with 200 mgms. of pnludrine, the temperature
reverted to nomel ; the trophozoites did roet disappezr until
after the fourth day. The gametoc&tes diseppeored after a
five-day trentment with 20 mgms. of plasmoguine.

A dnily blood test shows thot after the administration of
600 mgms. of paludrine (200 mgms. daily for three diys), the
mocro-grnetocytes show o marked degenerescence, the' micro- ( )
gometocytes do not appenr to be affected to the some degree.

Two days after then nd of the 5-day course of paludrine the
morpholozical n~nspect of the gometocytes is proctically normnl.

Second case (Dr. E. dndocovici) Relapse with P. faleiparum;
trophozoites and gometocytes, temperature 103 —104 s liver con-
gested, spleen pnlpable., Trectment with paludrine; 200 mgms.
for three days and 300 mgms. for four days; & progressive decrense
in temperature occurs during the first four days of the treatmmnt;
o very few gametocytes are still found, which disappear afier
administroation of 20 mgms. of plasmoquine. No relapse during the
three months that followed.

Third cage (Dr. E. Rednrcovici) Relapse with P. felcipaum:
‘presence of trophozoltes, o few gometocytes appearing two days
l-ter, vred corguscles, 3,146 000; - haemoglobin 70 per cent,
tempernture 104 ; spleen pnlpable. '

Treatment with paludrine was given os follows,. 300 mgms. for
ten days, folLomed by & weealv aose of 300 mgms. for seven weeks.

Lemper twg droppod to norm“l ~fter the first doys of trentment;
the gametocytes remained in the Dblood stream for 23 days. Throughe
qut an observation perlod 18 sting 47 days no tgmperature was regi-
steed, nor were %here parnsites in the blood.\l

. Fourth cose Darly stoge of P.vivax infection; temperature
112.2, deily attocks 25/20 par rasites of all forms in the blood,
dizziness, nouser, splenomegaly. S

Prludrine trentment, . 300 mgms. for seven days followed by & -
weekly dose of 300 mgms. for three weeks.

Tempersature reverts to nommal 24 hours ~fter the first dose
of paludrine; the porcsites do not dlS"ppe r until after the fourth
dosed

No p“ra31tlc or ollnlcal relapse during the following flve
months. :

Pifth coase Relppse of P. v1v . infection, tertian attocks,
spleen palpnble, tempersiure 104 .

(l) The origincol includes figurss showing morphological changes
of the gemetocytes. (Editor's note). )
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The tempepature dropped three days after the beginning of the
treatment; the parasites (all forms) disappeared after the fifth
doy. No further relopses were reported during the thrse months thot
followed. -

., . . 0
Sixth cose Primary attack of E. vivex; temperature 106.77,
violent shivering fits, vomiting, 25/75 parasites in the blood.

Treatment. 300 mgms. for 13 days, followed by o weekly treat-
ment of 300 mgms. for five wecks.

~ The fever abated 48 hours after the beginning of the treat-
“@ment; disappecronce of trophozoites and schizonts after the second
dose; remnins of gametocytes observed for another two deys.

80 doys after the end of the treatment, reln,se with high
temperaturs, numerous parosites in the blood, lnbinl horpes.

Treﬁtment: 300 mgms. for ten days followed by o weekly
dose of 300 mgms. '

Temperature dropped 24 hours afters the beginning of the
trentuent; schizonts dis~ppeared after 48 hours; o large number
of gemetocytes did not disappear before the first five days of
treatment. ‘



