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Abstract

Crocodiles are susceptible to infection with a wide 
array of external and internal gastrointestinal helminths, 
yet little is known on the histopathology following infec-
tion or the effects of these parasites. The present study 
was aimed at evaluating the impact of infection by Ortle-
ppascaris sinensis (Nematoda: Ascaridoidea) on the sto-
mach of captive Alligator sinensis. The histological exa-
mination of the stomach revealed presence of superficial 
ulcer in mucous layer and granulomatous inflammation 
in submucous layer at entire gastric walls of the Alliga-
tor sinensis. Our findings also confirm that development 
of Ortleppascaris sinensis is in close association with the 
wall of the stomach.
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HISTOPATOLOGÍA DE LA PARED GÁSTRICA 
EN EL ALIGÁTOR CHINO ALLIGATOR 

SINENSIS INFECTADO CON ORTLEPPASCARIS 
SINENSIS (NEMATODOS: ASCARIDOIDEA)

Resumen

Los cocodrilos son susceptibles a la infección con 
una amplia gama de helmintos gastrointestinales 
externos e internos; sin embargo, poco se sabe sobre 
la histopatología tras la infección o los efectos de estos 
parásitos. El presente estudio pretende evaluar el impacto 
de la infección por Ortleppascaris sinensis (Nematodos: 
Ascaridoidea) sobre el estómago del Alligator sinensis en 
cautividad. El examen histológico del estómago reveló 
la presencia de úlcera superficial en la capa mucosa e 
inflamación granulomatosa en la capa submucosa del 
conjunto de las paredes gástricas del Alligator sinensis. 
Nuestros resultados confirman también que el desarrollo 
de Ortleppascaris sinensis está estrechamente relacionado 
con la pared del estómago. 
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Introduction

Crocodiles are susceptible to infection with a wide 
variety of external and internal protozoan and meta-
zoan parasites1. Although many parasites are conside-
red to be of low or nil pathogenicity, or sub clinical, and 
not the cause of significant disease2, some may affect a 
wide range of organs and tissues, consequently resul-
ting in traumatic injury or vulnerability to secondary 
infections, for which many parasites can be responsi-
ble for illness and death. For example, infections cau-
sed by Protozoa, such as the genera Trypanosoma and 
Leishmania, within the order Kinetoplastida, may even 
lead to ill and death thrift in hatchlings in farmed Cro-
codylus porosus in Northern Australia and Papua New 

Guinea3. Crocodilians were reported to be infected by 
a number of different trematodes such as Acanthosto-
mum loossi that were recovered from farmed Crocod-
ylus acutus and C. rhombifer in Cuba, this trematode 
may cause poor health and low growth rates4. Gastroin-
testinal nematode infections are usually asymptomatic 
in crocodiles but may be occasionally associated with 
disease. For example, infection with Dujardinascaris 
may be associated with gastric ulceration and runting 
in hatchlings5,6. There are loss of appetite and mortali-
ty of the Chinese alligator because of nematodes in its 
alimentary tract7. Considerable literatures on parasites 
of crocodilians can be available, yet they mainly focus 
on taxonomic interest, parasitic fauna and associated 
diseases, and little attention has ever been paid on the 
host response to the parasite or pathological effects due 
to infections. 
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The Chinese alligator, Alligator sinensis Fauvel, 
1879 (Crocodilian: Alligatoridae) is exclusively native 
to eastern China and primarily distributed in the midd-
le and lower reaches of the Yangtze River and Taihu 
Lake. Little is known about the parasite fauna of Chi-
nese alligators1,8. We first described a new nematode 
species, Ortleppascaris sinensis (Ascaridoidea) found 
in the stomach and intestine of the Chinese alligator 
Alligator sinensis in the National Nature Reserve of 
Chinese Alligator (Chinese Crocodile Lake) in Anhui 
Province, China9. The present study was undertaken to 
understand the pathopoiesis of the intestinal parasites 
Ortleppascaris sinensis through investigating the his-
topathological alterations of the gastric wall of Alliga-
tor sinensis infected with such species. 

Materials and Methods

Collection of the parasites

Seven Chinese alligators Alligator sinensis Fauvel, 
1879 (Crocodilian: Alligatoridae) were collected from 
the National Nature Reserve of Chinese Alligator in 
Anhui, Xuanzhou, China, between September 2011 
and August 2014. The Chinese alligators were im-
mediately anesthetized with pentobarbital and subse-
quently killed for examination of the pathopoiesis of 
intestinal parasites. The nematodes were recovered 
from digestive tracts, washed in PBS, and then fixed 
in hot 70% ethanol. The present study was approved 
by the National Nature Reserve of Chinese Alligator 
of Anhui Province. 

Histological preparation

Gastric samples of Alligator sinensis with either pa-
rasitism or non-parasitism were collected and rinsed in 
phosphate-buffered saline buffer (PBS), and then fixed 
in 10% formalin overnight, followed by dehydration 
paraffin embedment. The paraffins were sectioned into 
5 μm thicknesses using a microtome. These sections 
were stained with hematoxylin and eosin (H&E), exa-
mined with an Olympus BX 51 microscope (Olympus, 
Shibuya-Ku, Tokyo, Japan), and photographed using 
a digital camera. The inflammatory changes were 
microscopically examined and assessed based on the 
extent of inflammatory cell infiltration and tissue da-
mage in the stomach.

Results

Identification of the parasites

Although there were no definitive clinical mani-
festations indicative of any infections in these seven 
Chinese alligators, we did find that four were infected 

with some nematodes, which were identified as the 
same species, namely Ortleppascaris sinensis9 by their 
morphology and molecular characterization.

Histological findings in the parasitized stomach

Stomachs were taken from the Chinese alligators. 
Gross appearance of the gastric wall infected with Ort-
leppascaris sinensis indicated smooth gastric mucosa 
and regular plica. However, some of the gastric walls 
were found with multifocal ulceration to a certain de-
gree. Further examination of samples from normal and 
diseased gastric tissues were executed under the micros-
cope. We found that most structure of the mucosa, sub-
mucosa, muscular layer and tunica adventitia remained 
intact in the gastric tissues free of nematode infection 
(Fig. 1a and b). The epithelium in the gastric mucosa 
surface consisted of simple columnar cells, and submu-
cosa was covered with loose connective tissues, biggish 
vas and nerve. The muscular gastric wall appeared thic-
ker and comprised oblique muscle, circular muscle and 
longitudinal muscle form internal to external. However, 
there were multifocal superfical erosions (Fig. 1c), mu-
cosa being covered with funnel-like depression in the 
lesion (Fig. 1d) or some granulomatous inflammation 
(Fig. 1e and f) in the gastric wall from Chinese alligators 
infected with nematodes. The diameter of the lesion ran-
ged from 0.52 mm to 0.95 mm. The inflammatory exu-
dations and sphacelus were filled in superfical erosions. 
However, the structure of mocosa depression remained 
intact, though it being thin and sunken. This change was 
the result of regeneration of the repaired gastric mucosa 
(Fig. 1d). The granulomatous inflammation was seen in 
the mucosa depression region, and located in the sub-
mucosa (Fig. 1d). There was a central area of necrosis 
surrounded by a large number of epithelioid cells, mul-
tinuclear cells and massive inflammatory cells infil-
tration. The inflammatory cells were predominated by 
lymphocyte, monocyte and bits of eosinophils. Fibrillar 
connective tissues were seen hyperplastic, with peri-
pherally spread collagen and expanded and congestive 
blood vessels (Fig. 1e and f).

Discussion

Granulomatous inflammation is a chronic hyper-
plastic condition, primarily characterized by granulo-
ma formation. This inflammation may arise as a result 
of the infection with bacteria, spirochete, fungus, pa-
rasites, foreign matter and other unknown cause10. Our 
researches revealed superficial ulcer in the mucous 
layer and granulomatous inflammation in submucous 
layer of all gastric walls of Chinese alligator affected 
by Ortleppascaris sinensis. There was a central area 
of eosinophilic necrosis surrounded by a large num-
ber of inflammatory cell infiltration. These features 
were especially well defined when compared with the 
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non-parasitized gastrointestinal tract. The structure of 
the non-parasitized gastric wall of Alligator sinensis 
was normal, histologically similar to the configuration 
in gastrointestinal tract of Alligatoe sinensis described 
by Chen 11.

Species of adult Ortleppascaris have been found 
in the gastrointestinal tract of alligators and crocodi-
les12,13,1,9, and larval forms were found in the liver of 

amphibians 14,15 as well as the mesenteries and the body 
cavity of naturally infected fishes in Africa and frogs 
in the USA 16,17. While the life cycle of this parasite is 
still not completely clear. Sprent (1977) suggested that 
it would seem likely that the life cycle of Dujardinas-
caris involves an encysted stage in the tissues of fish, 
frogs, or other food animals, when swallowed by cro-
codiles, the third stage emerges. The fourth stage and 

Fig. 1.—Observation of gastric wall tissue sections (HE staining). (a) Normal (mucosa and submucosa layer, ×40); (b) Normal (submu-
cosa and muscular layer, ×40); (c) Superficial erosions (mucosa layer, ×100); (d)Ggranulomatous inflammation (mucosa and submu-
cosa layer, ×40); (e) Granulomatous inflammation (submucosa layer, ×200); (f) Granulomatous inflammation (submucosa layer, ×400).
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early adult stage probably occurs in close association 
with the wall of the stomach. Ortleppascaris is remo-
ved by sprent (1978) from the genus Dujardinasca-
ris18 and placed in a new genus Ortleppascaris Sprent, 
1978. So there is a great similarity about the life cycle 
between the genus Ortleppascaris and Dujardinasca-
ris. Our study that superficial ulcer in mucous layer 
and granulomatous inflammation in submucous layer 
as proof of this. It is probable that fishes, frogs and 
other food animals serve as intermediate hosts for Ort-
leppascaris, and the fourth stage develops for a while 
in submucous layer of gastric wall, and then returns to 
the lumen to develop to adult. The study shows that ne-
matode Ortleppascaris sinensis can cause granuloma-
tous inflammation of gastric wall in Chinese alligator; 
also provide some foundation for further research the 
life cycle of Ortleppascaris sinensis.
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