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Resistance of Onchocerca volvulus Microfilariae
to Diethylcarbamazine

by L. VARGAS and J. TOVAR, Instituto de Salubridad y Enfermedades Tropicales,
Mexico, D.F.

The treatment of onchocerciasis by means of diethylcarbamazine was
tried for the first time by Mazzotti & Hewitt.a The immediate results
obtained with this drug are spectacular in so far as the decrease in the
number of microfilariae in the skin and the alleviation of the painful
congestion around the onchocercomata are concerned. The allergic
reactions shown by treated patients have been described in detail by various
authors, including Mazzotti & Hewitt,a Mazzotti,b c, d Ruiz Reyes,ef
Burch, h Burch & Ashburn,i Ashburn, Burch & Brady.1

Ruiz Reyes k reported that " when the patient has been five days under
the influence of the drug, biopsy shows that the microfilariae have disap-
peared from the skin, that is, they have been destroyed ... in general
seven days are sufficient to free the organism from microfilariae ". [Trans.]

We selected 50 onchocerciasis cases to whom we administered 4 tablets
daily for 10 days, i.e., a total of 40 tablets, amounting to 2000 mg (40 mg/kg
of body-weight). We observed, however, that in 5%-10% of the cases
treated, although there was a marked decrease in the number of micro-
filariae and strong allergic reactions, the drug did not succeed in entirely
eliminating the microfilariae either during treatment or during the weeks
following treatment. The surviving organisms were, however, extremely
small in number: occasionally only one was detectable in a biopsy. We
believe that in some cases the patients might have been declared free from
microfilariae if fewer biopsies had been carried out. Certain data in the
literature seem to point to the same conclusion. Burch & Ashburn i state
that " Only 4 out of 54 patients treated with more than 100 mg/kg of
Hetrazan had demonstrable microfilariae at the end of the treatment. This
was only temporary, however, and before the end of one year 32 of
46 patients again had demonstrable microfilariae. At the end of two years
10 of 11 patients examined had positive biopsies . . . Examination of adult
onchocercas removed 3 to 6 months following treatment showed that
Hetrazan caused at the most but slight damage to the adult worms ...

a Mazzotti, L. & Hewitt, R. (1948) Medicina (Mex.), 28, 39
b Mazzotti, L. (1948) Medicina (Mdx.), 28, 3
C Mazzotti, L. (1948) Rev. Inst. Salubr. Enferm. trop. (Mex.), 9, 235
d Mazzotti, L. (1949) Bol. Ofic. sanit. pan-amer., 28, 20
e Ruiz Reyes, F. (1948) Bol. epidem. (Mdx.), 12, 195
f Ruiz Reyes, F. (1950) Medicina (Mex.), 30, 225
g Burch, T. A. (1949) Bol. Ofic. sanit. pan-amer., 28, 234
h Burch, T. A. (1950) Salubr. y Asist. (Guatemala), 3, 11
i Burch, T. A. & Ashburn, L. L. (1951) Amer. J. trop. Med., 31, 617
i Ashburn, L. L., Burch, T. A. & Brady, F. J. (1949) Bol. Ofic. sanit. pan-amer., 28, 1107
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which explains the relatively rapid reappearance of microfilariae following
treatment ".

We must not expect to'find a drug to which all members of the same
species of pathogenic organism will react in the same manner, since this
would imply that there are no individual variations in response, whereas
individual variation is a characteristic of all biological activity. It seems
that, for one reason or another, some microfilariae will always survive the
measures which are destined to kill other members of the species. If we
calculate lethal doses in relation to the number of microfilariae we may
expect to obtain a normal distribution curve and to find that the more toxic
the dose the larger will be the proportion of microfilariae killed.

Patients should be treated with a drug which will be effective enough
to ensure that the surviving microfilariae are so few, in comparison with
the number of microfilariae in other, untreated individuals, that the factors
of resistance will be sufficiently diluted in crossing to prevent the develop-
ment of a resistant strain. However, if large numbers of patients are treated
simultaneously, or almost simultaneously, with a particular drug, the
surviving microfilariae will be resistant specimens and will be able, through
the Simuliidae, to produce strains resistant to that drug.

In therapy there is a persistent tendency, if good results are obtained
with low concentrations of a drug, to recommend such a dose for field
work. It is unlikely that mass administration of Hetrazan over a large
area will cure a sufficient number of microfilariae carriers; in fact, only
those individuals who are carriers of the more susceptible microfilariae will
be successfully treated. Thus the percentage of carriers of resistant micro-
filariae will increase and the propagation of resistant strains will be
facilitated.

In the case of human onchocerciasis, we must continue to treat a certain
number of individuals on the basis of the genetic hypothesis that the crossing
of resistant with non-resistant strains produces strains with lower resistance
which will be susceptible to Hetrazan. In reality, since we have no precise
idea of the number of microfilariae which infest a given individual, we
cannot know how many of this presumably enormous number have, for
one reason or another, remained out of contact with the drug, how many
have been in contact with it for only a short time, and how many have
been in contact with insufficient doses of it.

One of the main disadvantages of using the modem anti-onchocerciasis
drugs is the lack of fundamental information regarding their mode of
action; moreover, data on the possible morphological or functional differ-
ences between resistant and susceptible microfilariae have not yet been
obtained-and perhaps never will be.
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