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Abstract

This study investigated the structure and diversity of the endohelminth community and its interactions with
Pseudoplatystoma fasciatum, caught in the Aquidauana River, in the State of Mato Grosso do Sul, Brazil. Ten helminth
species were represented in 1,228 specimens of parasites found in the intestine and mesentery of 33 specimens of
P. fasciatum. Cestodes were observed in the intestine, while nematodes Cucullanus sp. in the mesentery. Contracaecum
sp. Type 1, Spatulifer rugosa and Choanoscolex abscisus showed the highest mean intensity and mean abundance and
Nomimoscolex sudobin showed the highest prevalence. Simpson’s index indicated dominance in the endohelminth
infracommunities (C = 1.0792) and Choanoscolex abscisus was considered the central species. A clumped pattern of
dispersion according to Green’s index was related. 69.69% of hosts analyzed had between 2 and 5 species of endo-
helminths. Mean diversity was H = 0.5517 (SD = 0.4209). Two pairs of species showed significant positive associa-
tion and four pairs presented significant positive correlation among abundance data. Significant negative correlations
between total length and prevalence and abundance of Peltydocotyle rugosa and Nomimoscolex sudobim were found.
However, no significant correlation was observed between condition factor and abundance, as well as total length and
diversity. There was significant prevalence of Harriscolex kaparari in male hosts.
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Ecologia da comunidade parasitaria endohelmintica de
Pseudoplatystoma fasciatum (Linnaeus, 1776) (Siluriformes: Pimelodidae),
do Rio Aquidauana, Pantanal, Mato Grosso do Sul, Brasil

Resumo

Neste trabalho foram descritas a estrutura e diversidade da comunidade endohelmintica e suas interagdes com
Pseudoplatystoma fasciatum, capturados no rio Aquidauana, MS. Foram encontrados 1.228 espécimes de helmin-
tos, representados por dez espécies, parasitando intestino e mesentério de 33 espécimes de P. fasciatum. Todos os
cestodas parasitavam o intestino e, o nematoda Cucullanus sp. foi encontrado no mesentério. Contracaecum sp.
Tipo 1, Spatulifer rugosa e Choanoscolex abscisus apresentaram os maiores valores de intensidade média e abun-
dancia média, respectivamente e, juntamente com Nomimoscolex sudobim foram as mais prevalentes. O indice de
Simpson indicou dominéncia entre as infracomunidades de endohelmintos (C = 1,0792) e Choanoscolex abscisus
foi considerada espécie central. Foi observado um padrio de distribuicdo agregado de acordo com o indice de Green.
Dos hospedeiros amostrados 69,69% continham entre duas a cinco espécies. A diversidade média encontrada foi de
H = 0,5517 (DP = 0,4209). Dois pares de espécies apresentaram associagdes positivas significativas e quatro pares
apresentaram correlagdes positivas significativas entre as abundancias. Foram observadas correlagdes negativas sig-
nificativas entre comprimento total e prevaléncia e abundancia parasitdria para Peltydocotyle rugosa e Nomimoscolex
sudobim. Nao houve correlagdo significativa entre fator de condi¢@o e abundancia parasitaria, comprimento total e
diversidade. A prevaléncia de Harriscolex kaparari foi significativamente maior nos hospedeiros machos.

Palavras-chave: ecologia, helmintos, peixes, Pantanal, Pseudoplatystoma fasciatum.
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1. Introduction

The composition of fish parasitic fauna, in general,
depends on the habitat geography, season of the year,
water characteristics, fauna present, direct activity area
and parasite environment (Dogiel, 1970). The structure
of several parts of the digestive tract, organ histology
and the spatial relationship among organs are also fac-
tors that determine infections of several endohelminth
species (Dogiel, 1970).

Studies referring to the taxonomy and ecological
aspects of fish parasites, in the Parand river basin, are
common. However, there are few papers regarding this
subject in the Pimelodidae family, particularly from the
Pantanal region in the State of Mato Grosso do Sul.

The species of the genus Pseudoplatystoma are rarely
studied. Machado et al. (1996) analyzed the relationship
between endohelminth species and its hosts, among them
Pseudoplatystoma corruscans, a carnivore Pimelodidae
found in South America. Specimens of P. corruscans,
collected in the Parand River, by Machado et al. (1996)
presented higher prevalence of infection by cestodes and
low intensity infection by nematodes, without, however,
dominance in the endo-parasitic fauna.

Studies on Pseudoplatystoma species from the
Pantanal region, MS, usually consist of a database of
parasite species and respective prevalence, with no em-
phasis on the parasite community ecology. Santos et al.
(2003) reported high prevalence of cestodes and nema-
todes in the intestines of Pseudoplatystoma fasciatum
and P. corruscans captured in the rivers Aquidauana,
Miranda and Paraguay, in South Pantanal.

This paper aims at describing the structure and diver-
sity of the endohelmintic community and its interactions
with the host Pseudoplatystoma fasciatum, captured in
the Aquidauana River, in the State of Mato Grosso do
Sul.

2. Material and Methods

Two-day monthly expeditions were conducted dur-
ing the years 2003 and 2004, bimonthly as well as in
October 2005 in the Aquidauana River, Camisdo District
(20°29°08.7” S and 55° 38’ 42” W), in the State of Mato
Grosso do Sul. However, the animals were only captured
in the following months: September and November 2003,
October 2004 and October 2005. The fish were captured
by net, mesh size 6 and 17 cm between opposed knots.
They were then killed by cerebral commotion, measured
to obtain total weight (g), total and standard length (cm).
After that, necropsy was conducted to determine sex and
the intestines were separated to perform microscopic
analysis and to collect the parasites.

The helminths collected were processed according
to Eiras et al. (2000) and identified following Travassos
et al. (1928), Yamaguti (1961), Anderson et al. (1974),
Thatcher (1991), Khalil et al. (1994), Chambrier and
Vaucher (1999), Rego et al. (1999) and Vicente and Pinto
(1999).

The alometric condition factor was calculated us-
ing the following formula K = W/L"where W = weight;
L = total length and b = slope of the ratio weight/length,
which is estimated by the equation y = ax".

To describe the structure of the infra-communities,
data related to parasite abundance and prevalence was
used, as well as to species richness, according to Bush
et al. (1997), in addition to ecological indexes and statis-
tical tests that are described as follows. The Importance
Value (Bush and Holmes, 1986) based on prevalence was
used to verify the importance of each species of the en-
dohelminth community. Species whose prevalence was
higher than 66.66% were considered as central, between
33.33 and 66.66%, secondary, and less than 33.33%, sat-
ellite. The Simpson dominance index (C) was calculated
to indicate dominance among parasite species, domi-
nance being accepted when C = 0.25 (Stone and Pence,
1978). The Green dispersion index (GI) was used to eval-
uate the dispersion pattern of parasite species. The dis-
persion index was tested using statistical d. Distribution
was classified as aggregated when d > 1.96; regular
when d < —1.96 and random when d < 1.96 (Ludwig
and Reynolds, 1988). The Brillouin diversity index was
used to determine community diversity; and the X test
determined the interspecific associations between pairs
of species found in the same host. The Spearman rank
correlation coefficient (rs) was used to verify if parasite
abundance, condition factor and diversity were correlat-
ed with host total length and to establish the correlation
between parasite species abundance for each pair (Zar,
1996). Pearson’s linear correlation (r) determined the
correlation between host total length and parasite preva-
lence, where the prevalence data were previously arc sin
VX transformed (Zar, 1996). Total length data were dis-
tributed in five class sizes at 10 cm intervals. The G log-
likelihood test (using the contingency table 2 x 2) was
used to determine the effect of host sex on prevalence
and Mann-Whitney’s (U) test to determine the effect
of host sex on abundance of each species (Zar, 1996).
The analysis included only endohelminth species whose
prevalence was higher than 10% (Bush et al., 1990). The
statistical significance level adopted was p < 0.05.

3. Results

From the 33 P. fasciatum analysed, 10 were females
and 23 males. The weight and length varied between
2,300 and 9,250 g, and 57 and 103 cm, respectively. A
total of 1,228 helminth specimens, representing 10 spe-
cies, were found in fish intestines and mesentery, from
which 73.29% were cestodes and 26.54% nematodes.
Digenean and acantocephala displayed prevalence lower
than 10% and therefore, were not used in the statistical
analysis.

All of the cestode species present were found
in the intestines (Peltydocotyle rugosa, Harriscolex
kaparari, Spatulifer rugosa, Choanoscolex abscisus,
Megathylacus travassosi and Nomimoscolex sudobim),
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as well as the nematode Cucullanus sp. Only the species
Contracaecum sp. Type 1 was found in the mesentery.
The species with higher mean intensity and abun-
dance were Contracaecum sp. Type 1, S. rugosa and
C. abscisus. While the last two together with N. sudobim
were the most prevalent (Table 1). The highest prevalence
amongst endohelminth was observed for C. abscisus,
69.9%. According to importance value, only this spe-
cies was considered central and, among cestodes, only
P. rugosa was considered satellite, while all the oth-
ers were secondary. Among the nematodes found,
Cucullanus sp. was considered secondary species and
Contracaecum sp. Type 1, satellite. Simpson’s index
indicated dominance among the endohelminth infra-
community (C = 1.0792), with C. abscisus, the dominant
species. All endohelminth species found showed aggre-

gated distribution pattern according to Green’s index
(Table 2).

With the exception of one fish specimen, all the
others were found to be infected with at least one endo-
helminth species. The largest number of helminth spe-
cies found in the intestine and/or mesentery of a single
host was seven. From the sampled hosts, 69.69% were
found to have between two and five endohelminth spe-
cies. Mean diversity was H = 0.5517 (0-1.4478), with
standard deviation 0.4209, while the majority of the in-
fracommunities registered higher than mean diversity.

From the 28 possible associations, 19 were posi-
tive and from these, the pairs H. kaparari/S. rugosa
and S. rugosalM. travassosi were significant. Four
pairs (P. rugosalH. kaparari, P. rugosalS. rugosa,
H. kapararilS. rugosa, S. rugosalC. abscisus) present-

Table 1. Locale of infection, developmental stage, mean intensity, abundance, prevalence and importance of endohelminths
in 33 specimens of Pseudoplatystoma fasciatum captured in the Aquidauana River, State of Mato Grosso do Sul, during
September and November, 2003 and October, 2004 and October, 2005.

Parasite species LI DS IF NP MI MA AA P (%) I

Digenea

Sp.1 I L 1 1 1 0.031 - 3.03 Sa
Cestoda

Peltydocotyle rugosa I A 9 56 6.22 1.70 1-17 27.27 Sa

Harriscolex kaparari I A 12 93 7.75 2.82 1-40 36.36 Se

Spatulifer rugosa I A 13 218 16.80 6.61 1-55 39.39 Se

Choanoscolex abscisus I LeA 23 360 15.60 1091 1-193  69.69 Ce

Megathylacus travassosi I LeA 11 47 4.27 1.42 1-19 33.33 Se

Nomimoscolex sudobin. I A 15 78 5.20 2.36 1-16 45.45 Se
Nematoda

Cucullanus sp. I A 12 80 6.67 242 1-17 36.36 Se

Contracaecum Type 1 M L 8 233 29.10 7.06 1-137 2424 Sa
Acantocephala

Sp.1 I A 1 1 1 0.03 - 3.03 Sa

LI — locale of infection (I - intestine; M - mesentery); DS - developmental stage (L - larva; A - adult); IF - number of
infected fish; NP - number of parasites; MI - mean intensity of parasite; MA - mean abundance of parasite; AA - ampli-
tude of abundance variation P (%) - prevalence; I - species importance based on prevalence (P > 60% = central (Ce);
P < 33% = satellite (Sa); P between 33% and 66% = secondary (Se)).

Table 2. Values of Dispersion Index, Green Index and statistical d of endoparasites of 33 specimens of Pseudoplatystoma

fasciatum, captured in the Aquidauana River, State of Mato Grosso do Sul. (d > 1.96 =

aggregated distribution;

d <—1.96 = regular distribution; d < 1.96 = random distribution, according to Ludwig and Reynolds, (1988)).

Parasites ID IG d Distribution type
Peltydocotyle rugosa 10.662 0.176 18.185 aggregated
Harriscolex kaparari 19.837 0.205 27.693 aggregated
Spatulifer rugosa 27.304 0.121 33.865 aggregated
Choanoscolex abscisus 106.610 0.294 74.664 aggregated
Megathylacus travassosi 9.261 0.179 16.408 aggregated
Nomimoscolex sudobin 8.324 0.095 15.144 aggregated
Contracaecum Type 1 105.540 0.520 73.081 aggregated
Cucullanus sp. 8.302 0.0924 15.114 aggregated
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ed significant positive correlation between abundances
(Table 3).

Significant negative correlations were found between
total length and prevalence and between total length and
parasite abundance for Peltydocotyle rugosa (r =—-0.9363
and p = 0.0191; rs = —0.3845 and p = 0.0271) and
Nomimoscolex sudobim (r = —0.9768 and p = 0.0042;
rs = —0.4314 and p = 0.0121) (Table 4). No significant
correlation was found either between condition factor

and parasite abundance, total length and diversity, or di-
versity and total length.

The host’s sex did not affect diversity and para-
site abundance (Table 5). However, the prevalence of
H. kaparari was significantly higher in male hosts.

4. Discussion

The higher occurrence of Proteocephalid in this
study is probably related to the carnivorous feeding hab-
its of the hosts, which is one of the factors that influences
most the composition of the parasite fauna, considering
that most of the parasite intermediate hosts are found in
the diet of the definitive host, such as with the case here
investigated (Dogiel, 1970).

According to Resende et al. (1996) P. fasciatum
feed on several smaller fish species. And the diet of
P. fasciatum captured in Miranda River is made up of
at least seven species of fish according to data from
EMBRAPA (1991). Such diversity of feeding items can
cause the host P. fasciatum to meet in them the interme-

Table 3. Values of Spearman correlation coefficient correlation (rs) and X? test to evaluate, respectively, species correla-
tion abundance for each pair and species pair associations of endohelminths found in 33 specimens of Pseudoplatystoma
fasciatum, captured in the Aquidauana River, State of Mato Grosso do Sul.

X2

Parasite species (€))] 2) 3) @) ) 6) 7 8)
Peltydocotyle - (+)3.275 (4)2.445 (+)0.037 (+)1.547 (+)1.223 (+)0.994 (-)0.084
rugosa (1)
Harriscolex 0.3971* - (+) 7.007* (+)0.801 (+)3.683 (-)0.481 (-)0.011 (-)0.119
kaparari (2)
Spatulifer 0.4061* 0.6226* - (+)3.576  (+)5.727* (+)0.179 (+)0.028 (-) 0.293
rugosa (3)
Choanoscolex 0.1216 0.3050 0.4006* - (+)0.448 (+)0.001 (+)0.012 (-)3.366
abscisus (4)
Megathylacus 0.2785 0.3748*  0.5354%* 0.2468 - (+)0.138 (+)0.147 (-)3.486
travassosi (5)
Nomimoscolex 0.1468 -0.2794  -0.0199 -0.1083  -0.0573 - (-)0.001 (+)0.012
sudobin (6)
Cucullanus sp. (7)  0.1444 -0.0338 0.0804 -0.0512 0.1421 -0.0196 - (-)0.119
Contracaecum -0.0754 -0.0994  -0.2075 -0.3249  -0.3854* 0.0336  -0.1487 -
Type 1 (8)

IS

*Significant values for X? and rs, > 3.84 e < 0.05, respectively.

Table 4. Values of Pearson’s linear correlation (r) and by Spearman rank correlation coefficient (rs) to evaluate respectively,
the relationship between total length and parasite prevalence and abundance in 33 specimens of Pseudoplatystoma fasciatum,
captured in the Aquidauana River, State of Mato Grosso do Sul.

Parasites r p rs P
Peltydocotyle rugosa -0.9363 0.0191%* —0.3845 0.0271%*
Harriscolex kaparari -0.8353 0.0782 -0.1919 0.2846
Spatulifer rugosa -0.8233 0.0867 -0.1725 0.3370
Choanoscolex abscisus —0.8356 0.0780 —0.0295 0.8705
Megathylacus travassosi -0.4831 0.4097 0.1050 0.5607
Nomimoscolex sudobin —0.9768 0.0042* -0.4314 0.0121*
Contracaecum Type 1 0.8122 0.0949 0.1439 0.4242
Cucullanus sp. —-0.0540 0.9313 0.1323 0.4630

*Significant values p < 0.05.
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Table 5. Values of Mann-Whitney tests (U) and G Log-likelihood to evaluate the relationship between sex and parasite
abundance and prevalence in 33 specimens of Pseudoplatystoma fasciatum, captured in the Aquidauana River, State of Mato

Grosso do Sul.

Parasites Z(U) p G p
Peltydocotyle rugosa 1.2340 0.2172 24511 0.1174
Harriscolex kaparari 1.6649 0.0959 4.9189 0.0266*
Spatulifer rugosa 0.0392 0.9688 0.0022 0.9625
Choanoscolex abscisus 1.5277 0.1266 2.5371 0.1112
Megathylacus travassosi 0.1763 0.8601 0.2825 0.5950
Nomimoscolex sudobin 0.1959 0.8447 0.1731 0.6774
Contracaecum Type 1 0.4309 0.6665 0.2524 0.6154
Cucullanus sp. 0.2938 0.7689 0.0814 0.7754

*Significant value p < 0.05.

diate hosts of cestodes (Pavanelli et al., 2002). Studies of
the community structure of other species of carnivorous
Pimelodid, also found higher prevalence of these pro-
teocephalid in the parasite community (Machado et al.,
1996; Takemoto and Pavanelli, 2000; Guidelli et al.,
2003).

With the exception of Contracaecum sp. and di-
genean larvae, 90% of the parasite species were in the
adult developmental stages and were found in the intes-
tines, thus indicating this to be the definitive host. All
the specimens of Contracaecum sp. were located in
the mesentery and corresponded to larval stage Type 1
(Moravec et al., 1992), which indicates that P. fasciatum
is an important intermediate host for this alogeneous
endohelminth species. Mean intensity data (29.13) and
prevalence (24.24%) found in this study, for this para-
site, are somewhat higher than the values reported by
Machado et al. (1996), who observed prevalence of
8.18% and mean intensity of 3.2 for Contracaecum sp.
Type 1 in P. corruscans from Parand River. Martins
et al. (2003) also observed lower mean intensity of this
parasite in Cichla ocellaris, Hoplias malabaricus and in
Plagioscion squamosissimus from Parand River, when
compared to the present study. However, they observed
that prevalence of Contracaecum sp. reached 70% dur-
ing September in H. malabaricus.

The low number of fish infected with digenean lar-
vae may have been due to the period of harvesting, since
the fish were captured only during September, October
and November, or even, because P. fasciatum works as a
paratenic and/or intermediate host for this group of para-
sites. Some endoparasites have a very complex life cycle,
and are transmitted by means of interactions between
prey-predator and the presence or absence of these para-
sites in the hosts represents the occurrence or not in the
ecosystem of all these organisms necessary to complete
the life cycle of these parasites (Marcogliese and Cone,
1996). In addition, there are no studies about the popula-
tion dynamics of intermediate hosts that could help to
understand the parasite communities in fish.

Braz. J. Biol., 69(1): 93-99, 2009

A single individual adult acantocephala was ob-
served in the intestine of one fish. The life cycle of acan-
thocephalans involves arthropods like Ostracoda and
Copepode as intermediate hosts and fishes as definitive
hosts. The low number of fish infected with acantocepha-
la may indicate that P. fasciatum is an accidental host to
acantocephalans or may have been due to the period of
capture. It might be that in this period, the intermediate
hosts of acantocephalans did not occur in great number
in this environment.

With the importance value based on prevalence only,
C. abscisus was considered the central species, and its
dominance was confirmed by Simpson’s index. This spe-
cies was the most abundant in this study, and a similar re-
sult was found for P. corruscans captured in Parand River
by Machado et al. (1996). The other species were clas-
sified in different categories, H. kaparari, M. travassosi,
S. rugosa and N. sudobim were classified as secondary
species and P. rugosa as satellite. The high prevalence
of C. abscisus may have been due to the fact of the in-
termediate host being the main diet of P. fasciatum since
helminths from fish are acquired by ingestion of interme-
diate hosts which are part of their diet.

The high number of parasites that presented aggre-
gated distribution for P. fasciatum is a typical pattern for
freshwater parasites as has been shown by other authors
(Machado et al., 1996; Brasil-Sato, 1999; Guidelli et al.,
2003; Lizama et al., 2005). This aggregated distribution
pattern, according to Holmes (1990) may be due to in-
creasing reproductive efficiency of some adult species of
parasites and occupation of a different niche in the intes-
tine host. According to Dobson (1990), this distribution
pattern improves the opportunity to infect the host. This
distribution pattern can influence the evolutionary his-
tory of parasites due to competition for food and space
and also to reproductive success (Poulin, 1998).

The positive association between species pairs,
as observed for H. kapararil S. rugosa and S. rugosal
M. travassosi, indicates that the species coexist in the
same host without competition with respect to ecologi-
cal requirements, probably because they do not occupy
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the same niche along the intestines. In addition, coex-
istence may be associated with the fact that they have
the same intermediate host. The occupation of interior
niches in the intestine may be influenced by several fac-
tors, among them, competition between species, utiliza-
tion of nutrients by the parasites (Holmes, 1990), stress
(Williams et al., 1991), seasonal changes and fish age
(Shotter, 1973).

According to Bush and Holmes (1986), increase of
the infected area in the intestine occurs when the para-
site population also increases. This fact was also verified
by Pavanelli and Takemoto (2000) while analyzing gas-
trointestinal distribution of parasites in the intestines of
Sorubim lima, the most abundant species of cestode was
distributed along the entire organ, while other species
showed preference for certain regions.

Esch et al. (1990) reported that the parasite com-
munity may be influenced by the age and length of the
host, changes in the diet, in the volume of food ingested,
ontogenetic changes in the immuno-competence and
also, changes in probability of contact with intermedi-
ate hosts.

In the present study, fish total length varied between
57 and 103 cm and significant negative correlations were
observed between total length and parasite prevalence
and abundance for both, P. rugosa and N. sudobim, thus
suggesting that not always in larger fishes there is in-
crease in the level of parasitism. The other species of
parasite did not present any correlations. However, in
the literature there are reports of significant correlations
in studies performed with other carnivore Siluriformes
(Machado et al., 1994; Takemoto and Pavanelli, 2000;
Guidelli et al. 2003), and negative correlations between
fish length and level of parasitism have been registered
for other species (Oliva et al., 1990).

Luque and Chaves (1999) suggest that generalizations
about the influence of the host size should be avoided.
Parasitism should not necessarily be more pronounced
in larger fish due to accumulation and longer period of
exposition to infection. Negative correlations may occur
when the fish acquire the parasites at a younger age and
eliminate them when adult (Valtonen et al., 1990), by
changes in the ingestion of forage species in different
age bracket population and by the population dynamics
of intermediate hosts (Luque and Chaves, 1999).

The prevalence of H. kaparari depended on the host
sex, with the male hosts being infected at a higher rate.
This resultis similar to reports by Takemoto and Pavanelli
(2000), who observed higher prevalence of cestodes in
the males of Sorubim lima. Differences in the levels of
infection between males and females of the same species
may be explained by behavioral differences. This may
have happened in the present study, considering that all
the sampled fish were captured during the reproductive
period. P. fasciatum is a reofilic fish, that migrates dur-
ing the reproduction season, when the females go upriver
searching for adequate places to spawn, they swim close
to the river banks, where the vegetation is more dense

and possibly, with less available food. In addition, the
females reduce the search for food, during migration.
This behavioral change may influence the parasite infra-
community, since the females may ingest different food
altogether or diminish ingestion.

5. Conclusions

At least 10 endohelminth species may infect
P. fasciatum from the Aquidauana River.

The most prevalent, more abundant and average in-
tensity species was C. abscisus, which was classified as
the central dominant species.

The parasites of P. fasciatum from the Aquidauana
River showed an aggregated distribution pattern.

Significant positive associations were observed be-
tween abundances of the pairs H. karapari/S. rugosa and
S. rugosa/M. travassossi.

The prevalence of H. karapari was significantly
higher for male hosts.
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