








DETECTION AND ISOLATION OF A PARALYSIS TOXIN PRESENT IN ARGAS (PERSICARGAS) WALKERAE
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FIG. 3 Sephacryl S-200 gel-permeation chromatogram of Argas
(Persicargas) walkerae crude larval extract. The column
was eluted with acidified distilled water (pH 4,00). Frac-
tions of 3,5 mf were collected and monitored at 280 nm.

Arrow indicates an elution buffer change to 0,2 M NaCl
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FIG. 4 Chromatofocusing chromatogram of Argas (Persicargas)
walkerae crude extracts eluted with a pH gradient rang-
ing from pH 9-7. Starting buffer was 0,025 M ethanola-
mine-HCI (pH 9,01) and eluent was polybuffer 96-HCl

H 7,00). Fractions of 3,5 mf were collected and the pH
- - - ) and 280 nm absorbance ( ) were recorded

By means of the batch Sephacryl S-200 method,
most of the haemoglobin could be separated from
the sample. This toxic fraction (equivalent to SH,)
represented approximately 50 % of the original tox-
icity.

Chromatofocusing

This method gave good recoveries with respect to
protein and toxicity (above 85 %). Two toxic frac-
tions (C, and G;), with pI of approximately 7,6 and
8,3, each associated with haemoglobin, were

r (Fig. 4).
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FIG. 5 DEAE-Sephacel chromatography of the toxic filtrate ob-

tained from the Sephacryl 8-200 batch method. Elution
conditions are described in the text

Ion-exchange chromatography

DEAE-Sephacryl chromatography of the toxic fil-
trate obtained from the batch method resulted in 2
major peaks (Fig. 5), the 2nd of which showed high
toxicity.

SDS-PAGE of this fraction revealed 2 bands with
M, of 32 kDa and 60 kDa. A faint band with M, of 18
kDa was present when a high sample concentration
was used. One band with a pI of 4,5 was visible after
IEF. At high sample concentrations, additional faint
bands with higher pI were visible.

DISCUSSION

One-day-old leghorn chickens proved to be suit-
able for determiming the toxicity of crude A. (P.)
walkerae tick extracts and fractions obtained during
the isolation procedures. With the use of this in vivo
test system, 1t was found that only replete A. (P.)
walkerae larval crude extracts produced paralysis.
Unfed larvae as well as all the other stages, either
fed or unfed, showed no overt effect when inoc-
ulated at high dosage rates into one-day-old chick-
ens.

These observations are in agreement with those of
Gothe (1971a) and Gothe & Verhalen (1975) re-
garding the paralysis-inducing capabilities and the
infestation rate of larval, nymphal and adult ticks
during feeding. They showed that only larvae, after
at least 4 days of infestation, caused paralysis, the
intensity of which was directly proportional to the
rate of infestation.

The present results also substantiate the finding of
Gothe (1971a) that the paralysis is due to a toxin and
does not develop as a result of blood loss in the host
caused by feeding ticks, as suggested by Gulyas
(1952). Furthermore, it has been reported that the
timely removal of ticks from paralyzed animals leads
to a subsidence of symptoms and complete recovery
(Gothe et al., 1979). Likewise, with the toxicity tests
of crude larval extracts, it was observed on many
occasions that anim; , paralysed by a single inocula-
tion of a sub-optimal paralysis-inducing dosage,
recovered within 1-2 days. It is evident that the
noxious substance responsible for the paralysis is not
cell-bound, but circulates humorally. The toxin pos-
sesses membranophilic §roperties, but its somatic
linkage is labile (Kunze & Gothe, 1978).

The combined results of the present investigations
and those of Gothe et al. (1970) thus show that toxin
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