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CAPITULO 1

ALTERNATIVE FOR THE QUALITY CONTROL OF
ANTILONOMIC SERUM PRODUCTION PROPOSED
BY Lonomia obliqua CATERPILLARS USING
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Séo Paulo, SP, Brasil
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ABSTRACT: In this investigation, the
concentration of Cl in the venom (extract)
obtained from the bristles of caterpillars of the
species Lonomia obliqua Walker (L. obliqua)
was analyzed using the EDXFR technique. The
concentration data were compared and validated
using INAA analysis. The results will generate
data to evaluate the possibility of establishing a
standard extract, which would reduce costs in the
production of antilonomic serum.
KEYWORDS: Biological

concentration, EDXRF, INAA.

material, Cl
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ANALYTIC TECHNIQUES

ALTERNATIVA PROPOSTA PARA
O CONTROLE DE QUALIDADE NA
PRODUCAO DO SORO ANTILONOMICO
DAS LAGARTAS DE LONOMIA OBLIQUA
UTILIZANDO TECNICAS ANALITICAS

RESUMO: Nesta investigagdo, a concentragao
de CIl no veneno (extrato) obtido a partir das
cerdas das lagartas da espécie Lonomia Obliqua,
Walker (L. obliqua) foi analisada utilizando a
técnica EDXFR. Os dados das concentragcbes
foram comparados e validados utilizando a
analise do INAA. Os resultados irdo gerar dados
para avaliar a possibilidade de estabelecer um
extrato padrdo, o que reduziria os custos na
produc¢éo de soro antilonémico.
PALAVRAS-CHAVE: Material
concentracdo, EDXRF, INAA.

biolégico, ClI,

INTRODUCTION

The caterpillars Lonomia obliqua Walker
(L. obliqua) species, commonly found in southern
Brazil, is very poisonous and can cause severe
damage in human after the contact, as fatal
hemorrhagic and acute renal injury [1]. The first
case of poisoning (registered in Brazil) occurred
in 1989 and the average number of accidents is
closer to 500/year [2]. Since 1996 the Butantan
Institute (IBu, Research Center at Sao Paulo
city, Brazil), in collaboration with the Health
Departments of some Brazilian states, produces
antiveneom (extract) using the caterpillars of
the species L. obliqua mainly from Parana and
Rio Grande do Sul, where the prevalence of



incidents is high.

Nowadays, the Butantan Institute is active in the production of this antiveneom in
Latin America; it is the only producer of antilonomic serum. However, in the last two years,
this caterpillar has been found in other regions (S&do Paulo, Rio de Janeiro and Santa
Catarina) due, mainly, to the expansion and destruction of natural ecosystems provide
their growth in all regions of the country. As a result, the number of accidents more than
tripled. To ensure that the antivenom produced (considering the different origins) can be
used for the manufacture of unaltered antilonomic serum, it is necessary its standardize.
Recent measurements using the NAA technique identified Cl as a majority element [3].
Considering that the efficacy and safety of antivenom immunotherapy are directly related
to the reproducibility, we intend to standardize the extracts using Energy Dispersive X-Ray
Fluorescence Technique (EDXRF) for Cl determination. The results will be compared and
validated with INAA analysis.

EXPERIMENTAL

Sample (antivenom) preparation: The Caterpillars are collected by the Health
Departments of States and sent to IBu. The caterpillars are classified by origin. In this
investigation, they came from the state of Parana. Firstly, the caterpillars undergo a period
of quarantine; after they are anesthetized in an atmosphere of CO2 (dry ice) and the bristles
(poisonous) are removed by dissection. These bristles are weighed and homogenized
in PBS buffer (saline-phosphate) at pH 7.4 to a final solution of 10% (w/v) tissue. The
solution is centrifuged at 3000 rpm, at 4°C for 20 minutes. The supernatant is filtered and
the resulting extract (antiveneom) is aliquoted, frozen in dry ice/ethanol and kept at -80°C
(until use). Part of this solution (30uL) was transferred to the filter paper. Samples were
prepared in triplicate.

EDXRF: The measurements were performed using compact X-ray spectrometer
from Amptek with Ag X-ray mini-tube with a Si Drift (25 mm?x 500 um) Be window (12.5
um). The excitation was performed using 30 kV and 5 pA for a counting time of 200 s. The
analysis was performed using WinQxas software.

INAA: The samples were the same used in EDXRF measurements (INAA and EDXRF
are no destructive techniques). The measurements were performed in the IEA-R1 (3.0 -
4.5MW, pool type) at IPEN/CNEN-SP, Brazil. Sample and Standard Solution were irradiated
for four minutes and gamma counting by 300s using HPGe detector (ORTEC-GEM 60195)
coupled to a MCA (ORTEC - 919E). The elements concentrations were obtained using the
ATIVACAO software.
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RESULTS AND DISCUSSION

The CI concentrations in antivenom samples by EDXRF and INAA are presented
in Table 1 as the mean value (MV), standard deviation (+1 SD), minimum (min), maximum
(max), median (med) and Range, from triplicate analyses. For visualization, in Figure 1 the

mean values for Cl concentrations are presented for both techniques.

Techniques
Cl, g/L EDXRF INAA
MV 6.69 6.58
+1SD 1.68 1.58
min 5.54 5.23
max 12.00 11.04
med 6.38 6.09
Range* 3.33-10.05 3.42-9.74

*confidence interval of 95%.

Table1. The Cl concentrations in antivenon samples by EDXRF and INAA.
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The comparison between INAA and EDXRF techniques (Table 1) emphasizes a good
agreement (t-test, p>0.05), suggesting the viability to monitor Cl in the extract in fast and
efficient way. Moreover, these data also suggests that the ranges for Cl levels are close to
these regions (for a confidence interval of 95%).

The CI analyses can be used to standardize the antilonomic serum of L. obliqua
specie checking the quality and safety in the antiveneom production. Moreover, these data
can introduce improvements in the antilonomic serum production, mainly as regards to
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toxicity, because in case of excesses (high concentration) an end product can be generated

that do not meet the requirements for quality of the antiveneom production.

CONCLUSION

The CI concentration can be an efficient monitor be used to standardize the
antilonomic serum. To attend this demand, the Cl analysis in antiveneom by EDXREF is fast,
reliable and contribute to improve the quality and yield of the antiveneom production. We
intend to extend this analysis to other regions (Sao Paulo and Rio de Janeiro) where the
incidence has increased in the last year.
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