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Abstract. A case of acute poisoning by oral ingestion of fenthion is
reported. Plasma cholinesterase activity and fenthion whole blood concentra-
tion were throughly evaluated during the therapeutic intervention that
consisted in administration of atropine, toxogonine and fresh plasma. Cor-
relation studies between clinical signs, cholinesterase activity and fenthion
levels revealed that pChE activity was not as helpful as the patient’s clinical
status in determining when the atropine infusion could be stopped. Morever
pChE was also useless in signaling sudden relapses. It is concluded, based
on this case, that supportive care combined with antidotal therapy remains
the cornerstone of treatment specially in severe acute poisoning cases.
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INTRODUCTION

Fenthion [0,0-dimethyl-o-(4-
methylthio)-m-tolyl] phosphoro-
thioate (12} is an organophosphorus
insecticide with physical and chemi-
cal properties which makes it suita-
ble for use as residual spray in the
field against a wide range of flies and
mosquitoes {9}). Fenthion is of mode-
rate toxicity to mammals (LDso PO

rate = 230 mg/Kg (10}, and diflers
from a number of other well-known
phosphorothionates of the same ge-
neral type in that the signs of poiso-
ning develop rather slowly. The com-
plexity of the metabolism makes it
difficult to predict how susceptible
man could be to the ingestion of
different doses of the insecticide (8).

‘Atropine has been used succes-
sfully to treat poisoning with orga-
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nophosphate insecticides for many
years (5,7). During an organophos-
phate poisoning the compound
bindswith acetylcholinesterase
{ChE]), there by rendering it inactive.
Atropine acts by blocking the acetyl-
choline excess from becoming appa-
rent {1). On the other hand, the as-
say of plasma cholinesterase activity
(P-ChE] is considered to be useful,
not in the diagnosis of the choliner-
gic crisis (which is clinically obvious])
(11}, but in determining the degree
of correlation between cholinestera-
se inhibition in plasma with fenthion
levels in blood.

We report here the outcome in
a patient who ingested an undefined
quantity of fenthion in a sulcide at-
tempt and underwent various types
of therapeutic measures. The evolu-
tion of P-ChE and fenthion in whole
blood was evaluated.

CLINICAL OBSERVATION

A 41-year-old man was brought
to the hospital twenty hours after
intentionally swallowing an undefi-
ned quantity of fenthion (Trade na-
me Lebaycid]. On admission, the pa-
tent was found to be coherent and
lucid, was afebrile and the neurolo-
gic exam was normal. He had sore
throat, dysphagia, distended abdo-
men, decreased bowel sounds and
striking pinpoint pupils. He was
hypotensive showing a slow pulse
rate. The following tests were perfor-
med: full blood count, urea and elec-
trolytes, glucose and liver function
tests; all of them were normal. Uria-
nalysis showed protein ++ and rou-
tine culture was sterile; chest X ray,
blood gases and spirometry were

normal, He was treated with gastric |

lavage and atropine. After 10 doses
of 0.5 mg of atropine every ten minu-
tes and two doses of 500 mg of
toxogonine every four hours given
intravenously, the patient developed
a tachycardia of more than 150/min
which prevented, at least tempora-
rily, the continuation of atropine
theraphy. Thereafter, the dosage of
suministered atropine was solely
dictated by the clinical situation to
complete the maximum dosage of 30
mg/day {4). At that time, the lungs
were clear, neither fasciculations nor
myosis were observed and the pa-
tient was still conscious. However,
after the 2nd day, the symptomato-
logy worsened: respiratory distress
appeared due to copious mucinous
secretions in the trachea and bron-
chi. He had generalized intense fas-
ciculations and abundant diarrhea
which persisted for about 12 hours.
Thus, he was intubated and placed
on a respirator. Full atropinization
was maintained at rate of 3 mg every
ten minutes and {wo ampoules of
500 mg of toxogonine every four
hours were supplied which lead to
pressure above 100 and a pulse be-
tween 130 and 140. Although, at this
moment the atropine requirements
were high (18 mg/hr], this dose was
lower than that reported by LeBlanc
et al. (7). During the 4th day severe
cholinergic manifestations with con-
vulsive crises appeared, which lead
to exchange transfusions twice and
the administration of 0.1 mg/min
atropine. By the 5th day, acute renal
failure (diuresis 20 cc/h) developed
and pulmonary function deteriora-
ted. During the 6th day, the patient
became delirious and suffered a se-
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cond bout of hypotension, bradycar-
dia and hypoxia. The patient died on
the 7th day from a refractory cardio-
vascular collapse associated with an
acute respiratory distress syndrome.
Post-mortem examination showed
acute emphysematous pulmonary
edema, pinky froth in the trachea
and bronqui and marked and gene-
ralized organs congestion, specially
in liver and kidneys.

MATERIALS AND METHODS

P-ChE was determined by the
method of Kalow and Genest (6)
using a Varian 634 UV-spectropho-
tometer.

The fenthion in whole blood
was determined by gas chromato-
graphy: the instrumentation used
was a Varian 3600 gas chromato-
graph. A 1/2 O.D.”" x 2 mm id,,
packed with Chromosorb W/HP,
8/100 mesh and coated with 3% OV
17 glass universal column was used.
A flame photometric detector in the
phosphorus mode ([ = 526 nm) was
used. Three ml of heparinized blood
and 3 ml of benzene were transfered
to a 20 ml separatory funnel and
shaked vigorously for 10 minutes,
After centrifugation at 300 rpm, the
organic layer was allowed to separa-
te from the water phase for a mini-
mum of 5 minutes. After collecting
the benzene extract in a graduate
flask, this was evaporated to a final
volume of 0.2 ml with a dried nitro-
gen flow. The recommended optimi-
zed conditions for the gas chromato-
graph were: column temperature
200 °C; injector and detector tempe-
rature 240°C; nitrogen was used as
carrier gas at a flow rate of 2.5

" ml/min; hydrogen, air inlet 1 and air

inlet 2 flow rates to the detector, were
of 140, 80 and 170 ml/min, respec-
tively. The atenuation and range of
the detector were 8 and 1071° A/mvV,
respectively. By injecting 1 1 sample
volume, the limit of detection was 2
ng fenthion/ml of whole blood and
the response was linear from 0.1 to
12 ng/ml. Recovery of fenthion from
blood samples was always within the
89 to 92% range. Within-batch coef-
ficient of variation was 1.6% for the
determination of 1 ng fenthion/ml.

RESULTS

During the patient’s hospitali-
zation blood fenthion concentration
and P-ChE were monitored fre-
quently (Fig. 1). On admission, 20
hours after the ingestion, the blood
fenthion concentration was 0.27
mg/1and the P-ChE was 0.56 IU/ml.
However, on the first day, a worse-
ning of the clinical status was seen
together with an important elevation
of fenthion blood levels to 0.78 mg/1
and a decrease of P-ChE to 0.06
IU/ml. As expected, P-ChE increa-
sed to normal values (P-ChE 0.5
IU/ml) (8} after atropine treatment
and the first exchange-transfusion
(4th day). After the 2nd day the blood
levels of the pesticide decreased to
values which consistently varied wit-
hin the 0.16 - 0.30 mg/1 levels.

DISCUSSION

Reports on oral intoxication
with fenthion are uncommon {4).
Fenthion differs from a number of
other well-known phosphorothio-
nates of the same type in that the
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Fig. 1. Time course of {s} fenthion concentration in whole blood and (o)
P-ChE. A: indicates times during which full atropinization was
maintained. AA: indicates time during which suministred atropine
doses were dictated by the clinical situation. ET: indicates time
during which exchange transfusions were performed.

signs of poisoning develop rather
slowly but persist several days. In
our case, the cardio-circulatory ef-
fects might have been induced by the
preponderance of the adrenergic
system at the earliest stage of the
intoxication by fenthion {2).
Atropine is the classical antido-
te of anticholinesterase agents, and
in our particular case its dosage was
solely dictated by the clinical situa-
tion. Excessive administration of
atropine was avoided as overdoses of
atropine may cause symploms sitmni-
lar to those of organophosphates
poisoning and death byhyperther-
mia may occur {3.4). In our observa-
tion, the dosage of atropine was suf-
ficient to antagonize muscarinic ef-
fects like salivation and vomiting. As

previously reported by LeBlanc et
al. {7) and Mahieu et al (8), we also
did not find P-ChE to be as helpful
as the patient's clinical status in de-
termining when the atropine infu-
sion could be stopped or re-started.

It has been previously reported
by Kimmerle (unpublished result)
toxogonine has a marked antidotal
effect on fenthion and it is even more
active when associated with atropi-
ne. In our case after its administra-
tion a marked decrease on pesticide
levels and an increase on P-ChE ac-
tivity was observed.

Our patient exhibited 'a slight
improvement of consciousness after
the first exchange-transfusion. This
temporary clinical improvement was
likely due to the exogenous contribu-
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tion of fresh red blood cells, but ne-
ver associated with the slight increa-
se of p-ChE activity observed.

Despite of the therapeutic mea-
sures, the progressive worsening of
the clinical picture could be due to a
progressive release of the pesticide
initially stored in the adipose tissue
followed by its activation in the liver
into a direct cholinesterase inhibi-
tor (1}). These facts may explain the
duration of the symptomatology.

In conclusion a number of fac-
tors may have coniributed to the
severity of this poisoning. First, the
ingestion could have involved a large
guantity of concentrated insecticide.
Second, attemptsto prevent absorp-
tion by gastric lavage were not com-
pletely effective, since by the time the
patient was admited to the hospital
the absorption of the pesticide may
have already ocurred.

In this case of organophosphate
poisoning, we did not find P- ChE to
be as helpful as the patient’s clinical
status in determining when the atro-
pine infusion could be stopped. More
over P-ChE was also useless in sig-
naling sudden relapses. Until more
human data become available, sup-
portive care combined with antido-
tal therapy remains the cornerstone
of treatment, specially in severe acu-
te poisoning cases.

RESUMEN

Observaciones sobre un caso
humano de envenenamiento in-
tencional por el insecticida orga-
nofosforado fention. Brunetto
M.R. (Departamento de Quimica, Fa-
cultad de Ciencias, Universidad de
Los Andes, Apartado 542, Mérida

5101-A, Venezuela), Burguera J.L.,
Burguera M., Villegas F., Bastidas
C. Invest Clin 33(3) 89-94, 1992.

Se reporta un caso de envene-
namiento por ingestién oral de fen-
tion. La actividad de colinesterasa
plasmatica v de fention en sangre
completa fue evaluada durante toda
la intervencion terapéutlica del pa-
ciente la cual consistié en adminis-
tracion de atropina, toxogonina y
plasma fresco. Los estudios de corre-
lacién entre los signos clinicos, acti-
vidad de colinesterasa y niveles de
fention revelaron que la actividad de
colinesterasa no resulté tan atil co-
mo el estado clinico del paciente ni
para determinar cuando se debe de-
tener la infusion de atropina ni como
sefal de recaida. Se concluye que
cuidados intensivos combinados con
terapia antidotal siguen siendo la
piedra fundamental del tratamiento,
especialmente en casos de envene-
namiento agudo severo.
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