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Some Data on the Rate of Iron Elimination in Triatomids
Measured by Radioactive Iron (59Fe) *
by Jost RABELO DE FREITAS, Research Centre, National Institute for Rural Endemic Diseases;
Faculty of Philosophy, University of Minas Gerais, Belo Horizonte, Minas Gerais, Brazil;
and MILTON CAMPOS, Chief, Radiochemical Laboratory, Radioactivity Research Institute,
School ofEngineering, University of Minas Gerais, Belo Horizonte, Minas Gerais, Brazil

Proceeding with the previous study for the deter-
mination of the amount of blood ingested by
various insects, using radioactive iron,a the authors
studied, in particular, the elimination and assimila-
tion of iron in triatomids.

Methods
Sterile iron citrate solution containing 44.5 ,uc of

59Fe was injected intravenously in a 4-month-old
chicken. Three days after the injection the blood of
the chicken was already labelled with haemoglobin
containing 59Fe.
The triatomids (56 specimens) were allowed to

feed over night on the labelled chicken. The activity
of the labelled blood was determined just before the
feeding in a 20-mm3 sample. The activity of each
bug, after feeding, was determined in a well scintilla-
tion counter at intervals of 3-4 days. The elimina-
tion of iron in live bugs (allowance made for 59Fe
decay) was calculated by the drop in counts/minute
on subsequent countings.

Forty-six days after the labelled blood-meal the
bugs were fed on an unlabelled chicken, and were
kept under observation, measuring the radioactivity
of the insects and of the faecal matter.

Results
A study of the accompanying table permits the

following observations:
(1) The elimination of 59Fe was insignificant up to

the 6th day after feeding on the labelled chicken.
(2) The degree of elimination of 59Fe after a single

blood-meal was proportional to the age of the insect:

* Note submitted to the XIIth Annual Meeting of the
Brazilian Society for the Advancement of Science, July 1960,
Piracicaba, Sao Paulo, Brazil.

a See the note by Freitas & Silveira Guedes on
page 271 of this issue.

it was lowest in the 1st instar, higher in the 5th, and
highest in the adult.

(3) The degree of elimination of 69Fe after a
second blood-meal on the unlabelled chicken was
highest in the 1st instar, less in the 5th instar and
lowest in the adult.

(4) 59Fe assimilation was lowest in the 1st instar
(average 2 %), higher in adults (average 5 Y.), and
highest in the 5th instar (average 19%)

Comments

(1) Full advantage was taken in this study of
the radioactive tracer technique, which permitted
the estimation of the relative amount of 59Fe assi-
milated by the triatomids in various phases of their
life-cycle after a single blood-meal. Extending this
kind of investigation to other species of Reduviidae
might lead to the establishment of specific Fe assi-
milation rates and might be helpful in phylogenic
studies of this insect.

(2) There was practically no iron elimination
during the first week after the blood-meal, a fact
which might be very useful in dispersion studies with
heavily marked triatomids.

(3) The interval in days between the feeding and
the time when 50% of the iron has been eliminated
may be termed the " retention time" (Rt). De-
termined graphically, the average Rt was 16 days
for adults, 31 days for the Sth-instar nymphs and
about 40 days (by extrapolation) for the Ist-instar
nymphs (see the accompanying graph). There was
a considerable variation within the same evolutionary
phase, which could have been due to various indi-
vidual factors, such as the amount of blood ingested,
the proximity of ecdysis, etc.

(4) The Rt might have some epidemiological
importance in the transmission of Chagas' disease,
in the following respects:
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ELIMINATION OF 5Fe BY TRIATOMIDS AFTER A BLOOD-MEAL ON A LABELLED CHICKEN

Losses (%)

No. of days Triatoma infestans Panstrongylus megistus
after feeding adults 5th-instar nymphs lst-instar nymphs

(20 specimens) (20 specimens) (16 specimens)
| mean |minimum-maximum mean |minimum-maximum mean |minimum-maximum

1 0 0-0 0 0-0 0 0- 0
4 3 0-13 2 0-6 0 0- 0
6 3 0 -24 1 0- 6 0 0- 0

11 36 4 -79 14 0-29 7 0- 37
14 44 1 -85 18 3-61 8 0- 40
17 55 1 -85 26 3-61 10 0- 38
21 67 22 -91 - - 8 0- 61
24 71 30 -93 35 6-93 6 0- 62
28 71 27 -93 44 7-93 - -

33 73 29 -93 48 7-93 24 0- 62
36 74 26.5-95 51 7-91 31 0- 84
37 a - - - - 91 73-100
39 84 50 -95 - 6-94 - -

43 - - 58 7-95 - -

46 83 49 -96 58 7-94 - -

47 a 90 53 -96 72 40-98 - -

77 b - - - - 98 74-100
87 b 95 90 -97 81 65-98 - -

a Measurements made after a new blood-meal on an unlabelled chicken.
b Measurements made after another new blood-meal on an unlabelled chicken.

(a) the susceptibility of the triatomids to infection
by Trypanosoma cruzi may vary according to the Rt.

(b) The elimination of faecal matter during or
shortly after feeding may depend on two variables:
the Rt and the period (in days) of fasting (Ft).
Dias b observed that " the adult triatomids de-
faecated with greater frequency during their blood-
meal than did the nymphs ". It was not stated in
his paper what was the Ft before these observations
were made.
From the graph it is evident that near and around

the 50% point of loss, the elimination of excrement
is the most probable, and the probability decreases
in both directions.

Let us assume now that feeding experiments had
been made, like those of Dias, with triatomids in
various stages of development after 15 days of fasting.
According to our graph, there would be a great
probability that the adults would have voided faecal
matter, less probability in the case of the Sth-instar

b Dias, E. (1956) Mem. Inst. Osw. Cruz., 54, 115.

RADIOIRON (5'Fe) ELIMINATION AND RETENTION
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nymphs, and still less in that of the lst-instar nymphs.
These observations would be in accordance with
those of Dias. If, however, the Ft had been prolonged
for 36-40 days, there would have been little possibility
of excretion of faeces by the adults, since by that time
80% of the contents of the digestive tract would have
been evacuated; on the other hand, the nymphs
would have defaecated in greater percentage and
with greater frequency, since their Rt is about
30-40 days.

(5) It is likely that the Rt observed in this study
corresponds to the digestion time of the blood-meal,
but we have no direct evidence for that.

* *

We should like to express our thanks to Dr E.
Paulini, Chief of the Chemical Laboratory, National
Institute for Rural Endemic Diseases, for his advice,
constructive criticism and many helpful suggestions.

Adapter for Pressure Gauge of the Hudson X-pert Sprayer *

by OSCAR LARREA, Sanitary Engineer, WHO Malaria Eradication Project, Sao Paulo, Brazil

A cause of great concern in spraying operations
is the loss of pressure gauges by early deterioration,
owing to the corrosive action of the insecticide on
their operating mechanism.
A WHO-assisted malaria eradication project in

Brazil began its first cycle of coverage with 475 new
Hudson X-pert sprayers equipped with pressure
gauges. After 30 days of operation, 30% of the
pressure gauges failed to function, and at the end of
four months of work, 90% of them were no longer
in use. This caused serious drawbacks, as summa-
rized below:

(1) The sprayman loses the notion of minimum
pressure and becomes accustomed to restore it
often, usually working between limits higher than
the established ones.

(2) The maximum pressure cannot be controlled.
The sprayman gets into the habit of applying pressure
to the sprayer until the pump action becomes stiff.
Under such conditions, the maximum pressure is
almost always over 55 p.s.i. (about 11 kg/cm2), and
as much as 70-90 p.s.i. (12-13 kg/cm2) has been
noted in practice.

(3) During the last two months, it was noticed
that some sprayer tanks became deformed, and it
was suspected that the lack of the pressure gauge
contributed towards causing such defects, since the
initial pressure was high.

* This note will also be published, in Spanish, in the
Boletin de la Oficina Sanitaria Panamericana.
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