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Abstract: Diez meses de análisis de las enfermedades en especímenes silvestres de Litopenaeus setiferus en 
el Sur del Golfo de México. The development of shrimp aquaculture in Mexican coasts of the Gulf of Mexico 
began to be explored using the Pacific white shrimp Litopenaeus vannamei in the mid 90´s. Many concerns 
over the risk of disease transmission to the economically important native penaeids, have been the main deter-
rent for the aquaculture of L. vannamei in the region. Concurrently, more than 10 years of research experience 
on the aquaculture suitability of the native Litopenaeus setiferus from the Terminos Lagoon, in the Yucatán 
Peninsula, have been accumulated. The aim of this study was then to determine the seasonal variations of the 
naturally acquired diseases and the possible detection of exotic pathogens. For this, random subsamples (n~60) 
of juveniles L. setiferus were collected from monthly captures. In order to detect the widest range of pathogens, 
including infectious hypodermal and hematopoietic necrosis (IHHNv) and white spot syndrome (WSSv) virus-
es, both histopathological and molecular methods were employed. Monthly prevalence (%) was calculated for 
every finding. We were able to detect a total of 16 distinct histological anomalies, most of which the presump-
tive aetiological agent was readily identified. PCR results for viruses were negative. For some pathogens and 
symbionts, the prevalence was significantly different between the adult and juvenile populations. Prevalence of 
diseases tended to be higher in juvenile shrimp than in adults. The results of this study indicated that L. setiferus 
carry a wide variety of pathogens and symbionts that seem to be endemic to penaeids of the Gulf of Mexico, 
and those juveniles were more conspicuous to acquire pathogens and symbionts than adults. Rev. Biol. Trop. 61 
(3): 1175-1188. Epub 2013 September 01.
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The decline of shrimp fisheries in the Gulf 
of Mexico in the last 10 years, have prompted 
the state governments of the region to promote 
the aquaculture of penaeid shrimp at rural 
and commercial levels. During mid 90´s, the 
shrimp aquaculture potential of the Mexican 
coasts of the Gulf of Mexico began to be 
explored with the Pacific white shrimp Lito-
penaeus vannamei. However, due to outbreaks 
of  Taura syndrome and White Spot viruses in 
shrimp farms of the Pacific coast (Jiménez et 

al. 1999, Lyle-Fritch et al. 2006), the Federal 
Government expressed concerns over the risk 
of disease transmission to economically impor-
tant native penaeids of the Gulf of México, 
since shrimp larvae supply originated from the 
Pacific production. This concern has been one 
of the main deterrents for the L. vannamei cul-
ture expansion in Southeast Mexico.

Between 1997 and 2002, three indepen-
dent studies were carried out to determine the 
frequency and prevalence of diseases and/or 
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symbionts of wild and cultured penaeids of the 
Gulf of Mexico. vidal-Martinez et al. (2002) 
informed the presence of one flagellate, five 
ciliates, one Microsporideans, one gregarine 
and six metazoan parasites on four native 
shrimp species along the coast of Yucatan state; 
the ectosymbionts shown the highest preva-
lence in all hosts. In May and September 1999, 
a team lead by Chavez-Sanchez et al. (2002) 
sampled wild and cultured penaeid species in 
10 stations along three coastal states of the 
Gulf of Mexico; Tamaulipas (6), veracruz (1) 
and Campeche (3). They informed a wide range 
of diseases and infestations (from bacteria to 
metazoan parasites) occurring in wild native 
penaeids, but stressed that no serious disease 
(i. e. viral diseases) was detected. The higher 
prevalence and severity grades were observed 
for parasites (Cestoda) and for invasive and 
non-invasive protozoans. The sampling scheme 
was repeated in 2000, but included only five 
out of 10 of the former stations; they confirmed 
that parasites and symbionts are the most con-
spicuous biological associations of the wild 
penaeids from the Mexican coast of the Gulf. 
Furthermore, Lopez-Tellez et al. (2009) deter-
mined the seasonal variation of ectosymbiotic 
ciliates on farmed and wild shrimps during a 
12-month period (December 2001-November 
2002) from the Yucatan state coasts. They 
found that patterns of ciliate invasions differed 
between cultured (L. vannamei) and wild stocks 
(Farfantepenaeus duorarum and F. brasilien-
sis); heavier intensities of colonization by 
Zoothamniun sp. and Epistylis sp. (in order of 
importance) occurred in cultured shrimp during 
the rainy season, (September-November) while 
in wild shrimp, higher intensities of infec-
tion occurred later in the year (winter frontal 
storms, December to the following February). 
For the cultured L. vannamei, temperature, 
turbidity-as indirect measure of pond fertiliza-
tion-and survival variations, were accounted 
as significant explanatory variables of ciliates 
seasonality patterns. Explanatory variables for 
the ciliate mean intensity of infestations of the 
wild counterparts were not informed. 

Litopenaeus setiferus, the white shrimp of 
the Gulf of Mexico has one of its major breed-
ing grounds within the influence area of the 
Terminos Lagoon. In the last 10 years there has 
been an important effort to evaluate the suit-
ability of L. setiferus domestication for its use 
in aquaculture. This Atlantic species has been 
considered as alternative species for shrimp 
culture in the American Atlantic area, due to 
some promising aquaculture traits and that 
represents a low ecological or disease risk as a 
consequence of unintended release associated 
with floods or hurricanes (Arena et al. 2003). 
However a detailed knowledge on the natural 
disease fluctuation affecting this species is still 
needed. It is yet to be discovered if there are 
significant pathogens affecting these natural 
populations and if exotic viruses-already com-
mon in the Mexican Pacific-have managed to 
establish. Also, it is important to generate back-
ground information for candidate aquaculture 
species as in this case and elucidate if patho-
gens and simbionts affect juvenile and adult 
populations in the same manner and occurrence 
during a continued and extended period in an 
area where the establishment of shrimp culture, 
depends on the domestication of native shrimp.

Since 2002 a collaborative series of 
inshore research experiments using wild stocks 
of L. setiferus has been carried out in order to 
establish the baseline knowledge of its aqua-
culture traits and the diseases affecting these 
particular stocks, also testing the probable 
presence of exotic pathogens. Here by using 
histology as the main presumptive diagnostic 
technique, the microbial diseases and parasites 
affecting juveniles and adults of L. setiferus are 
presented. Molecular methods were also used 
to screen the possible presence of IHHNv and 
WSSv, currently the two most common virus 
agents in the Mexican Pacific aquaculture 
affecting L. vannamei.

MATERIALS AND METHODS

Sample collection: Monthly captures of 
shrimp (L. setiferus) from July 2002 to June 
2003 were carried out at two selected sites 
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from the Terminos lagoon (Fig. 1), Southeast 
Gulf of Mexico for aquaculture experiments. 
The sample schedule was intended to cover 
a 12-month period, but samplings of January 
and February 2003 were not carried out due 
to an unusual persistence of stormy conditions 
that made navigation difficult. The cumulative 
number of juvenile and adult shrimp for the 
histopathological study was over the minimum 
necessary to comply with a 95% of confidence 
level, assuming a 10% diseases prevalence in 
a population conformed by more than 100 000 
specimens (OIE 2009). 

Adult (ADU) shrimp (avg wt 36.26g, 
SD±3.47; avg tot length 17.35g SD±1.08; 
139 males and 163 females) were collected at 
“Punta de las Disciplinas” (site 1, 91°55´14´´ 
N - 18°43´34´´ W) sea bound North-West 
mouth of the lagoon. Juvenile (JUv) shrimp 
(avg wt 10.68g, SD±4.16; avg total length 
11.58g SD±1.82) were captured using gill nets 
at “Desembocadura de Boca Chica” (site 2, 
92°15´46´´ N - 18°43´21´´ W). Shrimp were 
fixed, processed for histology and stained 
with Mayer-Bennett’s Hematoxylin and 

Eosin-Phloxine (H&E) according to Bell & 
Lightner (1988) and Lightner (1996).

Molecular methods for viral detection: 
A small portion of muscle, hepatopancreas 
and pleopods from each shrimp were excised 
and fixed in ethanol 96° (prior to histological 
fixation). A subsample (n=90) was selected 
subsequently to histopathological observations 
that could indicate possible virus involvement 
(i. e. spheroids in lymphoid organ, appar-
ent inclusion bodies, cuticular epithelium and 
antennal gland necrosis) and was analyzed for 
white spot syndrome virus (WSSv) and infec-
tious hypodermal and hematopoietic necrosis 
virus (IHHNv) by PCR methods following 
the protocols of Centro de Investigación en 
Alimentación y Desarrollo (CIAD Mazatlan 
Unit). DNA extraction kit (IQ2000) was used 
for extraction of viral DNA according to the 
manufacturer’s instructions. Briefly, approxi-
mately 20mg of tissue was homogenized in 
500mL lysis buffer, incubated for 10min at 
95ºC followed by centrifugation for 10min at 
1 200g and the supernatant was transferred 

Fig. 1. Sampling sites, Southern Gulf of Mexico, Terminos Lagoon natural protected area, Campeche.
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to a new tube. DNA was precipitated by the 
addition of 400mL of 95% cold ethanol. Pel-
leted DNA was washed with 95% ethanol by 
centrifugation and air-dried. The dried DNA 
pellets were suspended in 100mL of double dis-
tilled water (ddH2O) or Diethylpyrocarbonate 
treated Water (DEPC - H2O).

The DNA samples were submitted to one-
step for IHHNv and nested PCR tests for 
WSSv using the IQ2000TM detection system. 
PCR reactions were carried out in a 10.0 and 
17.0μL (WSSV) reaction mixture for the first 
and nested step, and 13μL for IHHNV. Ampli-
fication was performed in a programmable 
thermal cycler (Eppendorf Mastercycler). The 
amplified products were fragments of 550 
and 296bp for WSSv and fragments of 438 or 
644bp for IHHNv. Products were separated in 
2.0% agarose gels, stained with ethidium bro-
mide and visualized using a Gel Documenta-
tion System (UvP BioImaging Systems).

Prevalence was taken in this study as the 
number of instances of disease expressed in 
percentage in a known population, at a desig-
nated time, without distinction between old and 
new cases (Thrusfield 2007). The percentage 
of infected host (PIH) is defined as the number 
of hosts of one species infected with one or 
more infectious agent in a sample divided by 
the total number of hosts of that species within 
a discrete time (Pech et al. 2010). A Kruskal-
Wallis non-parametric ANOvA was used to test 

differences in histological anomalies between 
juvenile and adult shrimps and among months. 
The significance of statistical analysis was 
established at α=0.05, unless otherwise stated.

RESULTS

Prevalence of diseases between juvenile 
and adult shrimp: A total of 16 distinctly 
histological anomalies were detected, and in 
most of them the aetiological agent was generi-
cally identified. The anomalies found and their 
prevalence is depicted in Table 1. Significant 
differences in the prevalence as a function of 
the life stage of L. setiferus and the type of 
infection were observed. No effect of sampling 
month was observed (Table 2). Juvenile (JUv) 
organisms showed the highest prevalence (Fig. 
2A) of metazoan parasites and undetermined 
anomalies seem to be the most conspicuous in 
L. setiferus (Fig. 2B). Using PIH as a variable 
summarizing all the anomalies detected in L. 
setiferus, significant differences were observed 
showing that JUv life stage showed the most 
propensity at acquiring infections (Table 2) 
independently of the sampling month (Fig. 3).

Microbial diseases and simbionts: In 
adult (ADU) and JUv specimens, a low preva-
lence of spheroid formations was detected in 
the lymphoid organ (LO) (Fig. 4A). During 
fresh examination the specimens with this 

Fig. 2. Boxplots of the prevalence a) in the different life stage examined of L. setiferus and b) the type of anomalies 
observed. Par, parasites; proto, protozoan; und, undetermined (nodular lesions, LO vacuolization, melanization, necrosis). 
Lines inside the box represent the median. Black dots over the box plots represent the outliers. Error bars represent 10th 
and 90th percentile.
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pathology did not displayed any of the known 
gross signs of disease caused by major known 
viruses in the Americas (WSSv, TSv, IHHNv) 
and other tissues did not provide pathogno-
monic characteristics of viral infection. PCR 
results were negative for IHHNv and WSSv 
viruses (Table 3). 

Nodular lesions were observed in mid and 
distal hepatopancreas intratubular epithelium 
in both age groups (Fig. 4B). The presence of 
these nodules peaked in March and prevailed in 
JUv in April (Table 2), which suggest that this 
type of infection is more prevalent during the 
dry season. These lesions, similar to advanced 
stages of necrotizing hepatopancreatitis (NHP), 
involve hemocytic response, which develop 
into a core of melanized cells and debris.

Gill tissue contained the most diverse 
range of microorganisms from all the histo-
pathological findings. Colonial peritrichous 
protozooans treated here as Epistylis-Zootham-
nium complex were observed in JUv, with 
the highest prevalence in November (34%). 
It was not always possible to discern the 
presence of the myonem in Zoothamnium 
sp. from the histological sections, that would 
allow us differentiating between the common 
characteristics shared with Epistylis sp. (i. e. 
stalked, “U” shaped macronucleus). For the 
sake of argument, we treated this finding as 

a binomial-genus complex. The frequency of 
this epibiont complex was always higher in 
JUv than in ADU; they were not observed 
in either JUv or ADU shrimp during the dry 
months (March, April, June). In the present 
study, other ciliates were also observed gener-
ally in low prevalence, with the exception of 
Ascophrys spp. (Fig. 4C) that infected half of 
the JUv shrimp during June 2003 (Table 1). An 
unidentified protozoan was observed in the gill 
tissue; this protozoan shows a tetrad of cells 
seemingly enclosed in a kind of cyst (Fig. 4D) 
and we believe that represents an sporulated 
oocyst of the Apicomplexa. 

Parasites: Intramuscular invasive pro-
tozoan Thelohania (Agmasoma) penai was 
observed infecting ADU all over the sampling 
period except in April, May and June, indicat-
ing that this infection prevails in this segment 
of the population during the main rainy period 
of the year. Infection prevalence, however, 
seems to remain low (Table 1). This microspo-
ridean was observed in JUv only in November, 
April and May, which suggests that pluvial 
runoff into the lagoon may play a role in its 
infection dynamics. 

Intracellular haplosporideans were readily 
identified in tissue sections of HP (Fig. 4F). 
It was possible to observe several plasmodia 
stages occurring in one single organism, from 
uninucleated immature to ruptured mature-
releasing trophonts. The presence of this para-
site was almost confined to JUv specimens 
with a peak of infection in November (86%). 
In March, only one ADU specimen was posi-
tive, indicating that this parasite is well adapted 
to JUv shrimp as host, in which no apparent 
hemocytic response is elicited. Apparently, 
most “B” cells of the HP tubules appeared 
heavily infected. 

We found a trematode embedded in the 
hepatopancreatic intratubular lumina, forming 
a very thin capsule wall, that judging on the 
size of the acetabulum with respect to the oral 
sucker, it is likely to represent a larval stage 
of the digenean O. fimbriatus (Fig. 5A). The 
affected tissue showed a mild inflammatory 

Fig. 3. Spatial variability of the percentage of infected host 
(PIH) in the different life stage. Histogram bars represent 
+ 1 S.D.
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Fig. 4. Litopenaeus setiferus photomicrographs of stained histological sections with Mayer-Bennett’s Hematoxylin and 
Eosin-Phloxine. (A) Spheroid formation (center) and vacuolization (arrows) of the lymphoid organ (scale bar 1.25). (B) 
Nodular formation (center) with a core of cellular debris and surrounding hemocytes and fibroblasts in hepatopancreas 
(scale bar 1.25µm). (C) Ciliate Ascophrys sp. (center) attached to necrotic and melanized gill lamellae (scale bar 5µm). (D) 
Sporulated oocyst (center) likely to be an Apicomplexa protozoan in gills of L. setiferus (scale bar 1.25 µm). (E) Necrosis 
and melanisation of gill lamellae without apparent association with epibionts. Notice that secondary lamellae have been 
lost and melanisation is acting as a result of hemocyte activity (scale bar 1.25µm). (F) Haplosporideans infesting B-Cells 
of hepatopancreas without apparent hemocyte response. Plasmodia stages (long arrows) and throphont stage (arrowhead) 
(scale bar 1.25µm).
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Fig. 5. Litopenaeus setiferus photomicrographs of stained histological sections with Mayer-Bennett’s Hematoxylin and 
Eosin-Phloxine. (A) Opecoeloides fimbriatus (Trematoda) encysted (arrow) and embedded in hepatopancreatic tissue 
(scale bar 5µm). (B) A plerocercoid larva (center) of Prochristianella penaei (Cestoda) encysted in the haemal space 
between hepatopancreas (above), muscle (right and below) and lymphoid organ (left of the photograph) (scale bar 5µm). 
(C) Lecanicephalidae larvae (Cestoda) in gut lumen of L. setiferus; enterocytes sloughing in different stages of necrosis 
(arrowheads) can be observed (scale bar 1.25µm). (D) Transverse sections of an unidentified nematode coiled larvae 
encysted in the submucosa of anterior caecum of L. setiferus (scale bar 5µm). (E) Gregarines in intestine probably of the 
genus Cephalolobus sp. (scale bar 1.25µm).
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response. Its prevalence suggests that this par-
asite infests preferently JUv shrimp rather 
than ADU. 

Prochristrianella penaei was invariably 
observed immersed in the hepatopancreas or 
related tissues (Fig. 5B). There was a peak 
in July (2002) and March (2003) in JUv and 
ADU, respectively. Also cestode larvae bear-
ing a prominent apical sucker were observed 
in the intestine of L. setiferus, where appar-
ently causes sloughing of epithelial cells of 
the mucosal layer (Fig. 5C). Enterocytes going 
through necrotic stages could be observed 
detached into the lumen (hypertrophy, karyor-
rhexys, pyknosis).

An unidentified nematode was commonly 
found coiled and circumscribed to the sub-
mucosa of the anterior ceca of L. setiferus 
where it prompts a relatively mild inflamma-
tory response involving mainly fibroblasts and 
collagen fibers, rather than hemocytes (Fig. 
5D). This response does not appear to have an 
effect on the parasite, which remains practi-
cally intact in the host’s tissues, and it does 
not seem to burrow in the posterior ceca. This 
nematode was present in JUv all over the year 
except in June. Coincidentally, with respect to 
the cestode, the peak of JUv infection occurred 
in July, but for ADU appear to be bimodal with 
a peak in September and another in November 
(2002), that corresponds close to the end of the 
rainy season and the beginning of the North-
wind season, respectively.

Gregarines were observed in only one JUv 
specimen during November (Fig. 5E). It is 
likely that the intensity of the infection by this 
parasite might have been underestimated since 
more than one stage can inhabit between the 
stomach and intestine; gut tract was not always 
possible to section all thorough for histology.

Histological anomalies of uncertain aeti-
ology: A number of anomalies, for which it was 
not possible to associate with a causative agent, 
were observed in some tissues. Some of them 
might be related to microbial infections that 
could not be readily identified in tissues stained 
with H & E, or early immunological responses 

to subclinical infections or a challenging 
environment. Spermatophore melanization, a 
degenerative process was observed in adult 
males in low prevalence (Table 1). Melanosis 
and necrosis of gill tissues, in apparent absence 
of aetiological agents, were recurrent patholo-
gies (Fig. 4E). These damages were observed 
in varying severity grades (data not shown) 
and occurred all over the sample period, with 
peaks of prevalence (JUv/ADUL) in Decem-
ber (23/40) and June (56/63). Necrosis without 
melanization was also a common observation.

DISCUSSION

The etiology of spheroid formation in LO 
could not be determined in this study, since 
PCR results were negative. LO spheroids have 
been observed in positive IHHN and TSv in 
wild (Morales-Covarrubias & Chavez-Sanchez 
1999) and experimentally induced infections 
in L. vannamei (Hasson et al. 1999); they have 
also been related to other systemic viral infec-
tions (Pantoja & Ligthner 2003). However, 
shrimp of this study may be developing in a 
challenging environment since LO spheroid 
formation is considered a major defense mech-
anism (Anggraeni & Owens 2000).

The nodular lesions observed in this study 
could be caused by bacteria from the natural 
environment, and may be associated to ani-
mals whose health was compromised and for 
which this environment is more challenging 
during the dry season. According to Gomez-
Gil et al. (1998) bacteria can be isolated from 
several tissues including hepatopancreas of 
normal shrimp reared under experimental con-
ditions; they isolated a wide range of species 
of the genus Vibrio spp. in those conditions. 
It has also been proven that wild and cultured 
penaeids harbor similar gut bacterial floral 
composition where members of the genus Vib-
rio were quantitatively dominant (Oxley et 
al. 2002). A high density of vibrios has been 
recently informed from the hepatopancreas of 
farmed L. vannamei jóvenes from Northwest-
ern Mexico (Soto-Rodriguez et al. 2010). It 
is possible that a diverse range of vibrios are 
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likely to be present in hepatopancreas since 
this organ runs through the digestive tract of 
shrimp and it is contaminated with bacterial 
flora. This differs from diseased animals where 
one or two species of bacteria predominate. 
High prevalence of Vibrio spp. (100%) has 
been informed for natural populations of L. 
vannamei broodstock from the Pacific coast 
of Mexico (Morales-Covarrubias et al. 1999); 
authors suggested that sampled population 
might have been severely stressed, although no 
high mortality of this species has been recorded 
or was observed in the area during that study.

Since early 70´s, microsporideans are 
known to infect L. setiferus in the coast of Unit-
ed States where their occurrence is common 
(Couch 1978). Furthermore, T. penaei was first 
informed in wild juveniles of the pink shrimp –
Farfantepenaeus duoraum- and the red shrimp 
–F. brasiliensis- in three coastal locations of the 
State of Yucatan (vidal-Martinez et al. 2002), 
as well as in farmed L. vannamei in a nearby 
location; this may suggest a possible disease 
transference between wild and cultured shrimp. 
Microsporidians are common in wild shrimp 
inhabiting waters near to aquaculture devel-
opments (Toubiana et al. 2004). It is likely 
that this parasite has a wider geographic and 
species range distribution in Mexican waters 
of the gulf.

Dyková et al. (1988) first described patho-
genic haplosporideans infesting shrimp in 1998 
from introduced L. vannamei into Cuba from 
Nicaragua, and recently, they seem to have re-
emerged –in the same host- in Belize (Nunan et 
al. 2007). To our knowledge, haplosporideans 
have been scarcely studied in wild penaeids. 
For the Mexican coasts, haplosporidiosis has 
been informed in the Pacific blue shrimp L. 
stylirostris (Lightner 1996) and from the Gulf 
of Mexico, only one specimen of F. duorarum 
from a locality known as Champoton, was 
informed infected with haplosporideans for 
the first time (Chavez-Sanchez et al. 2002); 
therefore, L. setiferus must also be registered 
as a new host. The prevalence of this parasite 
observed in the present study, suggest that this 
haplosporidean might be endemic to juvenile L. 

setiferus from the Terminos lagoon and since 
pathogenic, it may influence the recruiting rate 
of juveniles into the adult population during the 
rainy season.

With respect to the gregarines, two unspec-
ified genera (Nematopsis spp. and Cephalolo-
bus spp.) were informed by Chavez-Sanchez 
and co-workers (2002) with a prevalence that 
reached up to 53% in fresh samples of several 
species of native penaeids, distributed from 
Tamaulipas to Campeche, Mexico. A high 
prevalence of this parasite has been observed in 
the Bob shrimp Xiphophorus kroyeri, captured 
by our team in the same area (unpublished 
data). It is likely that the gregarines observed in 
L. setiferus belong to the genus Cephalolobus, 
as it shows a widening in the anterior portion 
of the trophozoite, characteristic of the genus 
according to Cuellar-Anjel (2008). Despite its 
relatively large geographic distribution, grega-
rines have not been informed in introduced 
Pacific white shrimp L. vannamei for aquacul-
ture in the Gulf of Mexico so far.

During the rainy months, epibionts were a 
common finding in the study subject. Recently, 
Lopez-Tellez et al. (2009) informed that epibi-
onts –especially Epistylis sp. and Zoothamnium 
sp.– are very common as mixed infections in 
wild shrimps from the coast of Yucatán dur-
ing a year cycle, peaking during the North-
ern winter storm season. Interestingly, those 
researchers did also notice that the prevalence 
of Epistylis sp. was higher than Zoothamnium 
sp. in wild specimens, contrary to what they 
found for farmed L. vannamei in the study 
area. Zoothamnium sp. seems to have a higher 
infesting capacity in pond environments, a fact 
noticed by Overstreet in 1973. In this work, 
our results suggests that rainy conditions (from 
June to December) seem to favor the coloniza-
tion of juveniles over adults, tending to drop 
below detection levels –established for this 
survey– during the dry season; this confirmed 
the former tendency.  However, more dedi-
cated research on Zoothamnium sp. and Episty-
lis sp. colonization on free living crustaceans, 
has revealed that their infestation prevalence, 
higher during the spring and summer months, 
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is not significantly associated to environmental 
variables but to the host abundance (Pinto-Utz 
2003), emphasizing the opportunistic nature of 
these obligate epibionts.

To the best of our knowledge, Gregarine 
oocysts have not been previously informed 
in penaeids gill tissue (free or embedded) but 
in oysters (Azevedo & Cachola 1992). The 
oocysts observed might be the free aquatic 
intermediate phase of Cephalolobus spp. or 
any other Apicomplexa that produces oocysts 
with at least four infective sporozoites. Nema-
topsis spp. can be discarded as they produce 
oocysts with a single sporozoite. According 
to Clopton (2002), no oocysts are known 
for Cephalolobus spp., although the family 
Cephalolobidae contains five species divided 
into two genera and all are intestinal parasites 
of crustacea. Oocysts are also shed along the 
faeces of infected vertebrate animals (Modry et 
al. 2001), and L. setiferus may be playing a role 
in keeping the infection in the lagoon system, 
as this protozoan was present during the rainy 
months (July, September and November) and 
mostly in juveniles. 

Metazoan parasites, such as trematodes, 
cestodes and nematodes affecting the HP and 
the anterior ceca appear to have an important 
involvement in the health status of both age 
groups of L. setiferus. Metazoan parasites have 
been identified in fresh samples of penaeid 
shrimps from the Mexican part of the Gulf of 
Mexico as Helicometrina nimia, Opecoeloi-
des fimbriatus (Trematoda), Prochristianella 
penaei (Cestoda) and Hysterothylacyum sp. 
(Nematoda) by Chavez-Sánchez et al. (2002) 
and vidal-Martinez et al. (2002). Opecoeloi-
des fimbriatus has been long informed in wild 
penaeid shrimp, being more common during 
the summer months; L. setiferus captured from 
Ossabaw Sound, Georgia (USA) harbors this 
parasite that matures in teleost fish mainly in 
the Sciaenidae family (Overstreet 1973). It 
has been also informed by vidal et al. (2002) 
in F. aztecus from one locality in the Yucatán 
Peninsula. The presence and pathology of P. 
penaei in penaeid shrimp have been studied at 
some extent in the Gulf of Mexico (Overstreet 

1973, Couch 1978, Johnson 1989). It is widely 
distributed among several species of shrimps, 
and sometimes is capable of eliciting a host-
defense response of varying intensity, in which 
the thickness of the cellular cyst-made of 
migrating hemocytes fibroblast and collagen 
deposits-, gives an idea of the parasites length 
of residence in the host and/or host’s immuno-
logical vigor. These cestodes use L. setiferus 
as intermediate hosts and we found the infec-
tion to be persistent in all sampling months. 
Johnson (1989) suggested that the life cycle 
is probably completed in stingrays such as 
Dasyatis sabina and D. say. The former spe-
cies is informed as a common inhabitant of the 
Terminos lagoon, where it penetrates to feed on 
juveniles or migrating sea-bound adult shrimps 
(Ramos-Miranda et al. 2005).

Hutton in 1959 (cited by Overstreet 1973), 
found Lecanicephalidae cestode larvae parasit-
izing wild shrimp in high numbers. Reports 
on these larvae in shrimp are scarce. More 
recently high prevalence of Lecanicephalidae 
larvae were described from wild L. schmitti 
from Maracaibo Lake in venezuela (Boada et 
al. 1999), and is probably the same unidentified 
larvae found in low prevalence in L. setiferus 
(3%) and F. aztecus (17%) from two locations 
in the Gulf of Mexico by Chavez-Sánchez et 
al. (2002). We observed that the prevalence and 
frequency of these larvae was also low. 

At least four genera of nematodes occur 
in shrimp species of the Gulf of Mexico (Hut-
ton 1962, Overstreet 1973, Feigenbaum 1975). 
It is not possible to suggest an identification 
of the nematode found here from histological 
sections. However, the genus Leptolaimus has 
been informed to inhabit the anterior caecum of 
F. aztecus and L. setiferus as a comensal (Hut-
ton 1962, Overstreet 1973), and Thynnascaris 
sp. as larvae in F. brasiliensis (Feigenbaum 
1975). Hysterothylacium sp. was informed in 
juveniles of F. brasiliensis captured in a coastal 
environment from Yucatán by vidal-Martínez 
et al. (2002), although the organ in which this 
nematode was collected from was not specified. 
The study by Chavez-Sánchez et al. (2002), did 
not report nematodes in juvenile shrimps from 
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the Gulf of Mexico, therefore examination of 
fresh material would be necessary to confirm 
the identification of our finding.

Gills are exposed organs susceptible to 
many aquatic diseases; therefore they are 
considered aquatic environmental indicators. 
Severe black-pigmented lesions have been 
informed to occur in gills of shrimp after 15 
days exposure to cadmium and nickel under 
experimental conditions (Denton & Camp-
bell 1990). Couch (1977) described extensive 
lesions in gills after exposure to certain con-
centrations of cadmium chloride and suggested 
that contamination can act as a cofactor in gill 
respiratory dysfunction in subjects submitted to 
environmental stressors, such as salinity fluctu-
ation. The two stations, from which the shrimp 
of the present study were obtained, are close 
to the largest receiving areas of oil extraction 
platforms in the country, which is also located 
in the influence area of the Terminos lagoon, 
considered the largest coastal fluvial wetland 
system in the Gulf of Mexico. Besides heavy 
metals, at least other 30 pollutants from natural 
spillovers and continental runoffs have been 
indentified in shrimp grounds in the Campeche 
sound (vidal-Martinez et al. 2006); pollution, 
in combination with the salinity fluctuation, 
may be contributing to the aetiology and preva-
lence of gill necrosis found here, although the 
contributing factors or their synergism as the 
origin of this specific pathology, might be wor-
thy of further research.

The role of disease in species with aqua-
culture potential: Litopenaeus setiferus spec-
imens have been collected for aquaculture 
research purposes from the Terminos lagoon 
for a number of years. Terminos is the largest 
coastal lagoon ecosystem of México and its 
complex environmental evolution has been 
continuously studied. Similarly to the results 
of other surveys in open environments, L. set-
iferus carry a wide variety of pathogens and 
opportunists, which mostly seem to be endemic 
to penaeids of the Gulf of Mexico. Their vary-
ing prevalence may be the consequence of the 

hydrological regime (Yañez-Arancibia & Day 
1988, Cu-Escamilla 2003) that provides the 
micro-environments in which these pathogens 
and its host interact. A fact noticed by Fein-
genbaun since 1975, is that shrimp species 
of the Gulf of Mexico harbor a heavier load 
of parasites when compared to species of the 
Mexican Pacific. Results of a pathological 
survey by Morales-Covarrubias & Chavez-
Sanchez (1999) and our results, confirm the 
former statement.

At the end of the 90´s, some reports on 
viruses in wild penaeid populations from the 
Mexican Pacific coast were issued (Morales-
Covarrubias et al. 1999, Pantoja et al. 1999); 
no definitive evidence indicating the presence 
of major viral pathogens was found in shrimp 
from this survey sites. Unfortunately, occur-
rence of IHHNv and TSv has been informed 
for wild L. setiferus and F. aztecus from 
Laguna Madre in Tamaulipas, the bordering 
state of the Gulf of México. Guzmán-Sáenz 
et al. (2009) found low prevalence of infected 
individuals of both species, suggesting that the 
origin of these infections in 2005 are due to 
local shrimp farming with L. vannamei or its 
closeness to Texas where TSv impacted shrimp 
aquaculture in 2004. Moreover, between 2008 
and 2010, farmed L. vannamei infected with 
IHHNv was informed for the first time in 
Tamaulipas and Tabasco (Lopez-Tellez et al. 
2010), the latter a neighboring state close to the 
Terminos Lagoon.

The Terminos lagoon is part of a natural 
protected area with human settlements dedi-
cated to diverse production activities. Attempts 
were made in the past to introduce the Pacific 
white shrimp L. vannamei for aquaculture 
purposes that did not progress, and federal law 
currently prohibits it. Native shrimp species are 
still under study aiming to rural aquaculture 
development. The establishment of disease 
status of a native species previous to being 
developed in enclosed environments may help 
to solve future controversies with respect to the 
assessment of disease outbreaks sources.
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RESUMEN

Durante la década de los 90´s se introdujo el camarón 
blanco del Pacífico Litopenaeus vannamei a los Esta-
dos costeros mexicanos del Golfo de México con fines 
acuícolas, por lo que desde entonces existe preocupación 
por la posible introducción de enfermedades que puedan 
afectar a las poblaciones de camarones nativos. La inves-
tigación sobre la domesticación de especies nativas para 
una acuacultura sustentable se ha realizado por más de 10 
años, sin embargo, aún existe escasa información sobre las 
enfermedades que se presentan de manera natural en estas 
poblaciones y posible trasfaunación. El presente estudio 
aborda el problema de las enfermedades encontradas 
en subpoblaciones de jóvenes y adultos de Litopenaeus 
setiferus del Área natural protegida Laguna de Términos, 
estado de Campeche, México. Técnicas de histología y 
biología molecular fueron utilizadas como herramientas 
de diagnóstico. Se encontró que L. setiferus es portador de 
patógenos y simbiontes endémicos del Golfo de México, 
y comparativamente, los jóvenes son más susceptibles en 
adquirir estas infecciones que los adultos, como probable 
respuesta al ambiente lacustre que ocupan. No se encontró 
evidencia de los virus IHHNv y WSSv, aunque en traba-
jos más recientes en algunos Estados del Norte ya se han 
detectado en poblaciones silvestres.

Palabras clave: Litopenaeus setiferus, peneidos silvestres, 
enfermedades, Sur del Golfo de México.
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