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The Effects of Drugs on Onchocerca volvulus
1. Methods of Assessment, Population Dynamics of the Parasite and the Effects

of Diethylcarbamazine

B. 0. L. DUKE

It is important to standardize quantitative methods for assessing the action of drugs
on Onchocerca volvulus in man. There are certain disadvantages to making observations
on adult worms removed from excised nodules in treated patients, but a great deal of
information on drug action can be obtained by making a careful study of the concentra-
tions of microfilariae in multiple weighed skin snips taken before treatment and at intervals
after treatment.

Before drug trials can be carried out intelligently by this method it is necessary to
know the normal length of life of the various stages of the parasite in man. By a variety
of experimental methods the life-spans of the adult worms and the microfilariae have been
determined, as well as the duration of the prepatent interval.

Diethylcarbamazine can be used at doses that are effectively microfilaricidal but have
no action on the adult worms. This drug can therefore be used to eliminate any residual
microfilariae that remain after treatment with a new drug under trial, thus permitting
a more rapid assessment of the latter's action on adult worms.

Kershaw, Duke & Budden (1954) first measured
the concentrations of microfilariae in the skin by
means of multiple weighed skin snips, and the
method has been further developed by Duke (1957,
1962a, 1962b), Woodruff et al. (1966) and Duke
et al. (1967). The present paper outlines how the
method may be used for quantitative investigations
of the population dynamics of Onchocerca volvulus
and of the effects of drugs on the parasite. The effects
of diethylcarbamazine on 0. volvulus are also con-
sidered, and it is shown how this compound may be
used as an auxiliary tool to assess more rapidly
the macrofilaricidal action of drugs undergoing trial.

MATERIALS AND METHODS

Selection of patients for drug trials
Most of the patients came from villages in the

Cameroon rain-forest within 20 miles (32 km) of
Kumba, and were infected with the forest strain
of 0. volvulus found in that neighbourhood (Duke,
Lewis & Moore, 1966). In some of the trials to be

1 Director, Helminthiasis Research Unit, Centre de
Recherches Medicales, Kumba, West Cameroon, Federal
Republic of Cameroon.

described later in this series of papers, comparative
observations were made on patients living in the
north of Cameroon and infected with the Sudan
savanna strain. The patients were males between
the ages of 18 and 60 years, weighing 45 kg-60 kg,
and, apart from having onchocerciasis, all were in
average good health.

Quantitative assessment of effects of treatment on
microfilariae and adult worms
In assessing the action of drugs on 0. volvulus,

it was decided to rely solely on parasitological
criteria that were capable of quantitative measure-
ment and that could thus be used to detect various
degrees of parasiticidal action up to the elimination
of the whole worm load.

Direct observations on adult worms
It is difficult, or even impossible, to determine the

number of adult 0. volvulus worms in the living
body. The formation of a palpable nodule is the
only sign by which the exact location of a worm
is revealed during life, but excision, dissection,
digestion and histological examination are needed
before the number of worms in each nodule and
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their viability can be determined. There is also
good evidence, both direct and indirect, from work
on man and chimpanzees, that many cryptic adult
worms lie free in the tissues or form impalpable
nodules deep between the muscles and often in
close relation to the capsules of the joints (Van Den
Berghe, 1936; Becker, 1950, Duke, 1957). The
viability of these worms can be assessed only
indirectly.

Attempts to assess the action of drugs by the
examination of excised nodules suffer from certain
drawbacks. Not only does this method fail to detect
any action on impalpable worms, but also the dis-
covery of dead worms in nodules excised after treat-
ment cannot be taken as certain evidence that the
drug has caused their death. The probability that
death was due to the drug will rise with the number
of such nodules removed, but it can only be con-
sidered as certain if the results can be compared
with a large control series of nodules removed from
untreated persons in the same population. Further-
more, the elimination of live adult worms by nodulec-
tomy itself constitutes a therapeutic measure, which
confuses all subsequent observations on microfilarial
concentrations in the patient concerned.
Much information on the vitality of adult worms

after treatment with a drug can be obtained indi-
rectly by making a careful comparison between the
microfilarial concentrations found before treatment
and at intervals after treatment. This method has
been used in the trials described in this series of
papers, and as nodulectomy only confuses the obser-
vations made in this way, the operation was per-
formed only rarely, after the final examination of
the skin for microfilariae, when it was desired to
confirm that the adult worms were dead rather than
merely sterilized.
At each examination in the present trials the

patients were stripped and a careful count was made
of all palpable nodules, their distribution being
recorded on a chart. In most patients, the num-
bers, size and distribution of the nodules remained
unchanged during and after treatment. Sometimes,
when macrofilaricidal drugs were used, some new
nodules developed immediately after treatment, pos-
sibly as a result of a reaction in the host's tissues
around free-lying worms that had been killed. By
contrast, other nodules slowly resolved and dis-
appeared after treatment, as reported by Wanson
(1950). However, it was found that these reactions
were so irregular that no useful quantitative infor-
mation as to the state of the adult worms could be

derived from them. Consequently, observations on
the number and size of nodules have been omitted
from the results.

Observations on microfilariae
A quantitative study of the microfilarial popula-

tion during a drug trial can reveal much information
on the micro- and macro-filaricidal properties of the
drug. The number of microfilariae in the body is
usually assumed to reflect the intensity of infection
with adult worms, and as the microfilariae are the
recognized underlying cause of most skin and eye
lesions in onchocerciasis, as well as constituting the
transmissible reservoir of the parasite, their con-
centration is a good measure of the intensity of
infection in relation both to pathogenesis and to
transmission.
The concentrations of microfilariae in the skin

were assessed from multiple weighed skin snips by
the methods of Duke (1962a), and the results were
expressed as microfilariae per milligram (mf/mg)
of skin. Two schemes of skin snipping were adopted.
In the early experiments 11 snips were taken from
each patient at each examination, the sites chosen
being the ankles (dorsal surface), the calves (lateral
surface), the buttocks (superolaterally), the scapulae,
the deltoids (just above the level of the insertion)
on both sides, and the right outer canthus. From
subsequent analysis of experiments conducted in
this way on about 100 patients, it appeared that the
results would have been equally conclusive if only
the snips from the left and right calves and the but-
tocks had been examined. Consequently, in the
later trials snips were taken from these four sites
only.
The first examination was made before treatment

began, and subsequent examinations were made
immediately after treatment and thereafter at various
intervals for up to two years after treatment. At
each post-treatment examination the snips were
taken from within 1 cm of the scars of the pre-
treatment snips. The microfilariae were counted in
wet preparations at a magnification of x25. The
snipping was always done in the morning between
08.30 hours and 12.30 hours and, as far as possible,
the patients were examined in the same order on
each occasion. The hour of the day at which each
person was examined was thus approximately the
same on each occasion, and it is most unlikely
that the afternoon wave of increase in microfilarial
concentrations, which has been noted by Duke
et al. (1967), could have influenced the result.

138
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DEGREE OF ACCURACY OF SKIN-SNIP METHOD
AND RATIONALE OF ITS USE IN RELATION TO
POPULATION DYNAMICS OF 0. VOLVULUS

Variations in microfilarial concentrations in untreated
patients over trial period
Kershaw, Duke & Budden (1954) showed that

the concentrations of microfilariae in adult men
are fairly constant on repeated examination over

short intervals, but tend to increase gradually with
the age of the subjects when considered in 10-year
age-groups until, in some heavy cases of long stand-
ing, fibrosis and scarring of the skin lead ultimately
to a reduced concentration in the superficial layers.
Woodruff et al. (1963, 1966) and Duke & Moore

(1967) found that microfilarial concentrations were
approximately constant in patients between the ages
of 20-30 years and 60 years. It was therefore unlikely
that any great natural change in the microfilarial
concentrations in adults would have been encoun-

tered over the period of about two years during
which the present trials were conducted.

In the trials no patients were used deliberately as

controls, for it was impossible without intentional
deceit and the use of a placebo to persuade control
subjects to submit to rigorous and repeated skin-
snip examination. However, the reliability of the
method over the short term can be judged from
Table 1 and Fig. 1A, which give the total numbers
of microfilariae per mg of skin in four snips from

TABLE I
CHANGES IN MICROFILARIAL CONCENTRATIONS IN UNTREATED PATIENTS

OVER 3-6 WEEKS

Number in
Estimated Interval Microfilariae (total mffmg in all snips) secondPatient asigete between examination
(years) (weeks) First examination Second examination asofrcsetage

1 45 3 377 228 60

2 35 3 84 53 63

3 20 4 18 12 67

4 35 3 488 328 67

5 40 3 416 323 78

6 50 6 519 419 81

7 45 6 450 390 87

8 30 3 154 140 91

9 55 5 292 278 95

10 35 3 294 294 100

11 25 4 250 252 101

12 30 6 221 223 101

13 35 5 359 401 112

14 25 3 328 373 114

15 45 3 482 554 115

16 35 6 418 484 116

17 40 4 493 588 119

18 55 5 480 576 120

19 30 3 214 268 125

20 40 3 614 1 071 174

21 40 3 307 573 187

Mean 103
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FIG. I
CHANGES IN MICROFILARIAL CONCENTRATIONS IN UNTREATED PERSONS OVER PERIODS OF

(A) 3-6 WEEKS AND (B) 1-5 YEARS

3-6
TIME, WEEKS

0 1 2 3
TIME, YEARS

4 5 WHO 8055O

21 untreated patients examined on two occasions
separated by an interval of 3-6 weeks. These
patients, being absent on treatment days, had
received no filaricidal medication between the two
examinations. At the second examination the num-
ber of microfilariae found was lower in 9 patients,
higher in 11 patients and the same in 1. The mean

ratio of the results of the second examination to
those of the first was 103% (range 60y%-187%),
with a 95% confidence interval from 89% to 117%.
The longer-term changes in microfilarial concen-

trations in untreated patients are shown in Table 2
and Fig. I B, which record observations on 14 patients
who did not report for treatment after their initial
skin-snip examination, but who were seen again
after an interval of 1-5 years and were then re-
examined before starting a course of treatment.
At the second examination 7 patients showed lower

and 7 higher microfilarial concentrations, and when
the results of the second examination were expressed
as a percentage of the first the mean was 110%
(range 71 %-185 %), with a 95% confidence interval
from 94% to 126%.

Despite random swings of this order in untreated
persons, by taking multiple snips from heavily in-
fected sites, and by considering the grouped results
from series of patients, a reasonably constant assess-
ment of microfilarial concentrations may be ob-
tained, and in groups of treated patients experience
has shown that alterations in concentrations pro-

duced by filaricidal drugs are clearly detectable.

The life-span of 0. volvulus
Adult worms. The life-span of adult worms can

be estimated from studies made in Kenya on the
continuing duration of infections in untreated per-
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EFFECTS OF DRUGS ON ONCHOCERCA VOL VULUS 141

TABLE 2
CHANGES IN MICROFILARIAL CONCENTRATIONS IN UNTREATED PERSONS

OVER 1-5 YEARS

Microfilariae (total mf/mg Number in
Patient ate No. of snips between in all snips) examination
No. (years) examined examinations First Secondt as percentage

-examination examination of first

22 40 11 1 410 329 80

23 35 11 1 392 349 89

24 25 11 1 87 78 90

25 20 11 1 324 295 91

26 30 11 1 126 118 94

27 45 11 1 452 558 123

28 25 11 1 69 103 149

29 20 11 1 62 115 185

30 50 4 1.5 451 473 105

31 30 4 2 170 120 71

32 25 4 2 173 172 99

33 30 4 4 531 578 109

34 40 4 4 160 203 127

35 35 4 5 264 334 127

Mean 110

sons living in a zone where the eradication of the
vector (S. neavei) had stopped transmission. Adult
worms were found alive and producing microfilariae
11 years after transmission had ceased, but at
18 years no live worms or microfilariae were found
(WHO Expert Committee on Onchocerciasis, 1966).
If it is accepted (see below) that the prepatent inter-
val for 0. volvulus is 1.5 years and the life-span of
the microfilariae 2 years, it appears that fecund
adult female worms can live at least 9.5 years but
will probably be dead by 16 years. With a life-span
of this order, it was considered unlikely that in the
present trials, which were carried out in endemic
areas, the death of adult worms from old age would
constitute a significant factor diminishing the pro-
duction of microfilariae over the periods involved.

Microfilariae. Over the short term, the micro-
filarial concentrations in adult persons living in an
endemic area may be considered as representing a
state of near-equilibrium between natural micro-
filarial mortality and regeneration. After treatment
with a purely microfilaricidal drug, such as diethyl-

carbamazine, in moderate doses, the time taken for
the microfilarial population to reconstitute itself at
the pretreatment level, as a result of the reproductive
activity of the unharmed adult worms, provides a
measure of the life-span of the microfilariae. In this
way the work of Duke (1957), supplemented by the
results of experiments given below, indicates that
the life-span of the forest strain of 0. volvulus lies
within the range 6 months to 3 years.
More direct evidence on the microfilarial life-span

of the same strain has been obtained from trials of
melarsonyl potassium (Mel W) and of suramin.
Both these drugs kill adult worms. Mel W has
hardly any action on microfilariae and suramin kills
only a proportion of them, so that after treatment
with either preparation the adult worms are dead,
but a considerable microfilarial population remains
to live out its normal span. Two patients, both
infected with the forest strain of 0. volvulus, are of
particular interest in this respect. They were treated

1 See the paper on page 157 of this issue.
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with Mel W at a dose now known to be lethal to
adult worms, i.e., they received two courses of treat-
ment separated by an interval of 2 weeks, each
course consisting of a daily injection of 200 mg of
Mel W for 4 consecutive days. As both men were
employed as nightwatchmen in an area where an
effective Simulium control scheme was being carried
out at the time, their risk of exposure to reinfection
was minimal.
The results of the treatment on their microfilarial

concentrations are given in Table 3. Examinations
were made before treatment and at intervals of
2 weeks and of 6, 16, 26 and 30 months after treat-
ment. The over-all mf/mg values in 5 skin snips
taken at each examination are given in Table 3 and
the later post-treatment concentrations are expressed
as percentages of the concentrations found 2 weeks
after treatment. It can be seen that the microfilarial
population, deprived of regeneration and subject
to natural mortality, declined virtually to zero by
the thirtieth month. The percentage survival curve
,is shown in Fig. 2, plotted logarithmically against
time. It is a smoothly sweeping curve showing that
mortality increases with age. The life-span of micro-
filariae may not be the same in all individuals, for
there may well be different degrees of defensive
immunity against the parasites, but it may be con-
cluded from the results shown here that microfilariae

TABLE 3
DECLINE IN MICROFILARIAL CONCENTRATIONS IN

PATIENTS WHOSE ADULT 0. VOLVULUS
HAD BEEN KILLED BY MEL W

Microfilariae in Microfilariae in
Patient No. 1 Patient No. 2

Time of
examination Total Total

mf/mg % mf'mg %
in 5 snips in 5 snips

Before treatment 877 - 465

After conclusion
of Mel W
treatment

2 weeks 371 100 537 100

6 months 234 63 351 65

16 months 74 20 107 20

26 months 4.5 1.2 5 0.9

30 months o a 0 0.2 0.04

a Nodules removed after this examination; remains of dead
worms fibrosed and calcified.

FIG. 2
MORTALITY RATE OF A POPULATION OF 0. VOLVULUS

MICROFILARIAE DEPRIVED OF REPLENISHMENT
FROM ADULT WORMS a

100

5~~~~~~~~~~~~~~~~~~~~~~~~
10*

6 12 IS 24 30
TIME, MONTHS ' "'

a The curve represents (percentage surviving + 0.1).

Of the forest strain of 0. volvulus can live for as
long as 2.5 years.

Less complete evidence is available on the life-
span of microfilariae of the Sudan savanna strain,
but the results of trials similar to those described
above, in which Mel W and Banocide were used,
indicate that it is much the same as that of the forest
strain.

The prepatent interval and the influence of re-
infection. During and after treatment, the patients
continued to lead their normal daily lives in their
villages in the endemic area. It was therefore
necessary to determine whether the reinfections to
which they were exposed might lead to confusion
when assessing the results of treatment.
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In infections with African 0. volvulus the pre-
patent interval between the infective inoculum and
the appearance of microfilariae in the skin is long.
Chartres (1955) gives evidence (probably relating to
the West African forest strain) that in man it is
15-18 months and Duke (1962c) has observed that
in 10 chimpanzees, experimentally infected by heavy
inoculation with infective larvae of the Cameroon
forest strain, the prepatent interval ranged from 10 to
20 months, being most commonly about 15 months.

In the drug trials to be described later, a study
of the changing numbers and distribution of the
microfilariae in patients who had received effective
macrofilaricidal treatment with suramin or Mel W
(with or without Banocide) revealed that reinfections
with microfilariae of the forest strain began to appear
15-18 months after treatment in villages where trans-
mission was very heavy, and about 2 years after
treatment where transmission was moderate.
There is little direct evidence on the prepatent

interval of the Sudan savanna strain of 0. volvulus
in man, but Waddy (1966) reported finding infected
children under 1 year old. This contrasts with
23/4 years for the youngest case observed to have a
positive skin snip in the very heavily infected Came-
roon forest village of Bolo, which was studied by
Duke & Moore (1967). More direct evidence was
obtained from three chimpanzees inoculated with
the Sudan savanna strain, which showed prepatent
intervals of 23-29 months. However, as the result-
ing infections produced only scanty microfilariae,
it is possible that this strain adapts poorly to the
chimpanzee, and it is not therefore justifiable to
apply these figures to ,man. For want of more
accurate information it is assumed for the present
that the prepatent interval of the Sudan savanna
strain is similar to that of the forest strain.

Interpretation of drug action from observations on
microfilarial concentrations
On the basis of practical experience, an 18-24-

month follow-up was found sufficient to give all the
information required on the filaricidal properties of
a drug. The effect of a drug on microfilariae can be
determined by examination of skin snips taken
immediately after treatment; and the action on
adult worms can be assessed by observing the
changes in microfilarial concentrations at the sub-
sequent post-treatment examinations made at inter-
vals over the ensuing 2 years or more. The three
main types of drug action that may be observed
are as follows:

(a) A drug that kills or sterilizes all adult female
worms and kills all microfilariae will produce zero
counts of microfilariae immediately after treatment,
and the skin will remain free from microfilariae
until a new population, originating from reinfec-
tions, begins to appear 15-24 months later.

(b) A drug that kills or sterilizes all adult female
worms, but has no effect on microfilariae, will not
influence the immediate post-treatment microfilarial
concentrations, but thereafter (provided that re-
infections from very heavy transmission do not inter-
fere) the number of microfilariae will fall steadily
by natural mortality to reach almost zero over the
ensuing 2 years.

(c) A drug that attacks microfilariae, but does
not affect the adult worms, will lead to the elimina-
tion of microfilariae immediately after treatment,
followed by a steady build-up to the pretreatment
level over the ensuing 6-36 months.

Effects intermediate between these three main
possibilities may also be detectable by careful anal-
ysis of the microfilarial concentrations recorded at
the post-treatment examinations.

EXPERIMENTS ON DIETHYLCARBAMAZINE

There is much evidence that diethylcarbamazine
kills virtually all microfilariae of 0. volvulus in the
skin and eye, to the accompaniment of considerable
local reactions around the dead parasites and other
more general reactions in the host; but the consensus
of published opinion, which has been summarized
by Duke (1962b), is that the drug has no lethal or
sterilizing action on adult worms except occasionally
in lightly infected patients who are given lengthy
repeated courses at very high dosage.
The effects of a single course of diethylcarbama-

zine (Banocide given at a total dosage of 7.7 g) on
10 patients heavily infected with the Cameroon
forest strain of 0. volvulus have been studied quan-
titatively by Duke (1957), using the methods des-
cribed here. It was shown that all microfilariae in
the skin and eye were killed by the drug, but imme-
diately after treatment microfilarial concentrations
began to build up again, so that after 1 year they
had reached from 30% to over 100% of their pre-
treatment level. Since, in each patient, the distribu-
tional pattern of the microfilariae reappearing in the
skin was of the same peculiar form as that found
before treatment, it was considered that the new
microfilariae emanated from the same fixed adult
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worms, whether encapsulated or not, that had been
present previously.

In order to investigate the possibility that diethyl-
carbamazine given in repeated courses may affect
the viability and fertility of adult 0. volvulus,
8 patients showing infections of widely differing
intensities were treated with 3 courses of Banocide
(total dosage on each course 7.0 g) given at intervals
of 6 months. Eleven skin snips were taken from
each patient before the first course of Banocide.
Six months later a second complete skin-snip exami-
nation was made and a second course of Banocide
administered. The same examination procedure was
followed 6 months after the second course, just
before giving the third and final course of Banocide.

Six months after the third course, i.e., about
20 months after the original pretreatment examina-
tion, a final complete skin-snip examination was
made. Immediately after each course of Banocide,
in order to confirm the repeated microfilaricidal
action of the drug, a single skin snip was examined
from the site with the highest pretreatment concen-
tration. In all cases this snip was negative.
The results of this trial are given in Table 4.

For the 8 patients treated with 3 courses of Bano-
cide, the age of each man is given, together with the
sums of the numbers of microfilariae per milligram
in (a) 5 snips taken from above the waist, (b) 6 snips
taken from below the waist and (c) all 11 snips.
The post-treatment figures are also expressed as

TABLE 4
MICROFILARIAL CONCENTRATIONS IN 8 PATIENTS TREATED WITH

3 COURSES OF DIETHYLCARBAMAZINE (BANOCIDE)

Time of examination

Before treatment

6 months after course 1

6 ,, ,, ,, 2

6 ,, ,, ,, 3

Before treatment

6 months after course 1

6 It if is 2

6 ,, ,, ,, 3

Before treatment

6 months after course 1

6

6

,, 2

it 3

Before treatment

6 months after course 1

6 ,, ,, ,, 2

6 ,, ,, ,, 3

Above
waist

(5 snips)

0

0

0

0

17

10

8

8

2

0

2

7

1 1

12

11

Microfilariae (mf/mg)

Below Total Total as %
waist of pre-

treatment
(6 snips) (11 snips) figure.

Patient Y1 (45 years)

4

3

2

4

3

2

75

25

50

Patient Y3 (23 years)

254 271

168 178 66

104 112 41

132 140 52

Patient Y5 (25 years)

44

46

38

52

46

46

40

53

Patient Y7 (37 years)

58 65

54 65

73 85

76 87

100

87

115

100

131

134

Above
waist

(5 snips)

2

3

2

70

39

14

30

7

0

2

0

0

0

Microfilariae (mf/mg)

Below Total |Total as %
waist of pre-

treatment
(6 snips) (11 snips) figure

Patient Y2 (42 years)

46 48

17 18

20 23

19 21

Patient Y4 (38 years)

83 153

18 57

28 42

25 55

Patient Y6 (20 years)

294

47

i 39

301

48

35

39

Patient Y8 (27 years)

262 264

168 168

316 316

240 240

38

48

44

37

27

36

16

12

13

64

120

91
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percentages of the pretreatment figures; -in Fig. 3
these percentages are shown graphically, with the
mean percentage marked for each group.

FIG. 3
CONCENTRATIONS OF MICROFILARIAE IN PATIENTS

RECEIVING REPEATED COURSES OF
DIETHYLCARBAMAZINE a

l I// '

l/ /. / *

I ,I

a / / *I Y /

Itt16t1 12 1Tt8 *O'
* T ~~~~TIME, MONTHS

a T = treatment.

The initial intensity of infection and the rates of
build-up after treatment varied from one patient
to another, but in any given man the rate of build-up
was fairly constant each time and showed no reduc-

tion with succeeding courses. Moreover, in each
patient the distributional pattern of the returning
microfilariae was similar to that found before
treatment.
Although the experiments described above, like

those of Duke (1957), were carried out on patients
continually exposed to superinfection, the results
justify the conclusion that diethylcarbamazine at
this dosage leads rapidly to the death and dissolu-
tion of virtually all 0. volvulus microfilariae in the
skin, but has no significant lethal or sterilizing action
on adult 0. volvulus worms.
The exclusively microfilaricidal action of diethyl-

carbamazine renders it useful as an auxiliary tool,
enabling the macrofilaricidal action of drugs to be
assessed more rapidly. After an initial skin-snip
examination, dosage with the macrofilaricide under
trial is begun. As soon as excretion of this drug is
complete, the patient is re-examined in order to
detect any microfilaricidal action. Diethylcarba-
mazine (2.0 g-4.0 g in all) is then given in divided
doses over 5-7 days-a course that is sufficient to
kill virtually all the microfilariae in the skin. The
diethylcarbamazine may be given immediately after
the macrofilaricide or, preferably, after an interval
of 4-6 weeks, which gives time for any remaining
microfilariae to complete their transit from the adult
worms to the skin. A final examination of the
patient is then made 6-12 months later. If there has
been a reinvasion of the skin by microfilariae, this
indicates that some or all of the adult worms are
still fecund; if microfilariae are still absent it may
be assumed that the preparation under trial has
killed or sterilized all the adult female worms.

In some of the trials to be described in this series
of papers, use has been made of this method in
order to obtain information on the macrofilaricidal
properties of drugs more rapidly than would
otherwise have been possible.
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\I~SUMI
RESUME

Le prdsent article est le premier d'une serie de trois,
consacres a l'dtude des effets des medicaments specifiques
sur Onchocerca volvulus. Il traite des methodes it utiliser
pour l'dvaluation quantitative de la dynamique des popu-

lations de parasites et la mesure de l'efficacite du traite-
ment, en particulier par la diethylcarbamazine. Les essais
ont porte sur des Camerounais de sexe masculin ages
de 18 a 60 ans, atteints d'onchocercose.
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La seule recherche parasitologique des vers adultes
dans les nodules ne suffit pas pour appr6cier quantitati-
vement l'action d'un medicament; beaucoup de vers
encapsules ne sont pas deceles et l'ablation des nodules
est en fait un acte th6rapeutique qui altere les resultats
des examens pratiques ulterieurement chez un meme
sujet. Dans la plupart des cas, les proprietes micro- et
macrofilaricides d'un produit seront affirmees apres
etude quantitative des densites microfilariennes dans des
biopsies multiples, pesees, prelevees au meme endroit
avant et apres le traitement. Au cours des essais decrits
ici, 4-11 biopsies cutanees ont et 6tudi6es lors de chaque
examen. Les variations du nombre des microfilaires,
chez les sujets non traites, ont ete recherch6es a court
terme pendant des periodes de 3 a 6 semaines et a long
terme a intervalle de 1 a 5 ans. Les chiffres obtenus sont
relativement constants et les changements de densite
provoques par un traitement sont nettement per-
ceptibles.

II est indispensable au cours des essais de traitement
dans une region d'end6micit6 de connaitre certaines
donn6es relatives au parasite. La p6riode de prepatence
est d'environ 1,5 an, la longevite des femelles f6condes
varie de 9,5 a 16 ans, et la duree de vie des microfilaires
atteint 2,5 ans.

Le contr6le, d'une dur6e de 18 a 24 mois, de 1'6volu-
tion apres traitement amene a distinguer trois types
principaux d'action m6dicamenteuse: a) certains pro-
duits tuent a la fois les femelles adultes et les microfilaires;
b) d'autres detruisent les femelles adultes, mais n'ont
aucune action directe sur les microfilaires; c) d'autres
enfin eliminent les microfilaires sans leser les femelles
adultes. Dans certains cas, 1'effet produit participe des
trois modes d'action therapeutique.
La diethylcarbamazine a et administr6e a 8 malades

sous forme de traitements (dose totale: 7 g) repetes a
intervalles de six mois pendant deux ans. Ce produit
a une action uniquement microfilaricide et apres chaque
cure on assiste a une reconstitution des densites micro-
filariennes suivant un rythme assez constant. Grace 'a
cette propri&e de la diethylcarbamazine, il est possible
d'etablir plus rapidement l'action macrofilaricide d'un
nouveau m6dicament. Apres traitement par ce dernier,
on administre une dose de 2-4 g de di6thylcarbamazine
qui entraine la disparition des microfilaires. Lors de
l'examen final pratique 6-12 mois plus tard, on recherche
si les populations microfilariennes se sont reform6es.
Si cet examen reste negatif, on peut considerer que le
mddicament mis it 1'essai a detruit ou st6rilis6 tous les
vers adultes femelles.
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