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Oxyuroidea 

(Syphacia obvelata, Syphacia muris, Aspiculuris tetraptera  
and other) 

 

Background  

• Syphacia (S.) obvelata was described for the first time by Rudolphi in 18021 and by 

Seurat in 1916.2 

• Aspiculuris (A.) tetraptera was described for the first time in 1821 by Nitzsch3 and 

redescribed by Schulz in 19244 and 1927.5 

Prevalence 

• The prevalence of pinworms in an infected rodent population depends on age, sex 

and host immune system.6 

• Prevalence in laboratory animals in North America and Europe seems to be still high, 

in 2015 for mice 1.51% and for rats 3.81%.7 

• Three surveys on prevalence of infections in mice and rats in biomedical research 

facilities, published in 1998, 2008 and 2018 demonstrated that viral outbreaks are 

decreasing, whereas the prevalence of parasitic outbreaks remains constant.8 

Host species 

• S. obvelata: mainly mouse, also rats, hamsters, gerbils, voles, Mastomys, Algerian 

mice (Mus spretus), and primates, including humans.9,10 

• S. muris: mainly rat, also mouse, Syrian hamster, gerbil, wild rodents.9,11 

• Experimental transmission of S. muris among rats, mice, hamsters, and gerbils is 

possible.12 

• A. tetraptera: mouse. Other rodents are rarely susceptible. This includes members of 

the genera Apodemus, Clethrionomys, Cricetus, Mastomys, Meriones, Microtus, 

Peromyscus, Rattus and others.9 

• Dentostomella translucida in gerbils.13 

• Passalurus ambiguus in rabbits, hares, and cotton tail rabbits.9,14-16 

• Syphacia mesocriceti may be the only pinworm species that is native to hamsters.11 

• Enterobius vermicularis in humans, captive chimpanzee, gibbons, and 

marmosets.9,17,18 

• Wild non-human primates are rarely infected with helminths but may become infected 

in captivity.19 

Properties  

Life cycle 

Syphacia spp.: 

• Direct cycle which requires only 11-15 days. Gravid females deposit their eggs in the 

perianal region. The eggs become infectious within a few hours after release.9,18 

• Three possible routes of infection:9,18 

1.  Direct: by ingestion of embryonated eggs from the perianal region 
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2.  Indirect: by ingestion of embryonated eggs with contaminated food or water  

3.  Retroinfection: when infective larvae hatch from eggs in the perianal region and 

the larvae migrate back into the colon through the anus. 

A. tetraptera: 

• Direct cycle requires 23-25 days. Females lay their eggs in the colon and the eggs 

leave the host via faecal pellets. The eggs embryonate in the environment and are 

infective within 5-8 days at 27°C.9 

• Route of infection: Infection by ingestion of infectious eggs.9,18 

Susceptibility  

• Athymic (Foxn1nu) mice have increased susceptibility.21 

• Mastomys coucha is more susceptible than BALB/c mice.22 

• In rats, the infestation rates of S. muris are higher in the WKY strain than in the SHR 

strain.23 

• In enzootically infected colonies, weanlings develop the highest parasite loads, males 

are more heavily parasitized then females.24 

• Syphacia numbers diminish with increasing age of the host25 and the worm burden 

decline with age due to activation of the host immune system.26 

• Increase in resistance to pinworm infection with advancing age of rats.9,27,28 

Organotropism 

• Intestinal tract: Syphacia spp. primarily resides within the caecum / rectum,  

A. tetraptera primarily inhabits the colon.9,18 

Clinical disease 

• Subclinical18,24 

• Pinworms generally are considered to be non- or mildly pathogenic in animals with 

normal immune system.15,29,30 

• Symptoms may be poor condition, rough hair coats, reduced growth rate, rectal 

prolaps.21,31,32 

• Experimentally with S. muris infected animals grow slower than uninfected animals.33 

• Pinworms of laboratory rodents do generally not cause clinical signs of disease.9,18,25 

Pathology  

• In mice, A. tetraptera adult worms can penetrate the colonic wall, thus causing 

inflammation and a granulomatous reaction in and outside the intestinal wall.34 

• Rats occasionally may develop focal submucosal granulomas associated with 

pinworm infection.11 

• Infection with Dentostomella translucida in gerbils was found to be associated with a 

mild diffuse eosinophilia of the lamina propria of the anterior small intestine13. These 

observations, however, are contradicted by finding a similar eosinophilia in both 

infected and control animals.35 

• Heavy parasite loads may lead to catarrhal enteritis, hepatic granulomas and perianal 

irritation.9 
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Morbidity and mortality  

• No data. 

Zoonotic potential  

• Human infection with S. obvelata is uncommon.9 

• S. obvelata was once described to occur in humans10, but it has no known health 

significance.18,25,36 

Interference with research  

• Infection with pinworms reduces the occurrence of adjuvant-induced arthritis.37 

• Animals infected with pinworms are not suitable for growth studies.27 

• Infection with S. obvelata in mice causes a significant reduction of activity in 

behavioural studies38, however, infection with S. muris in rats does not affect activity 

levels.39 

Oncology  

• Athymic mice infected with pinworms develop a lymphoproliferative disorder which 

eventually leads to lymphoma.40,41 

Teratology  

• No data 

Infectiology 

• Research data support the concept that infection with helminth parasites can reduce 

the severity of concomitant disease. Infection with helminth parasites has been tried 

as therapy in inflammatory bowel disease of humans.42 

• Infection with S. muris in Wistar rats induces immunity against subsequent infection 

with Echinostoma caproni. The worm recovery is significantly decreased in rats 

primarily infected with S. muris.43 

Immunology  

• Infection with pinworms alters the humoral response to nonparasitic antigenic stimuli 

indicating that infection might modulate the immune system.44 

• Infection with S. obvelata induces a proliferation of T- and B-lymphocytes in spleen 

and lymph nodes and occasional germinal center formation.28 

• Pinworm infection in neonatal mice causes a strong Th2 response including high 

levels of interleukin-4 (IL-4) and IL-5 production. This Th2 response ends immediately 

after pinworm eradication.45 

• Infection with S. obvelata induces a transient Th2-type immune response with 

elevated IL-4, IL-5, and IL-13 cytokine production and parasite-specific 

immunoglobulin G1 (IgG1) in BALB/c mice. BALB/c mice deficient in IL-13, IL-4/13, or 

the IL-4 receptor alpha chain show chronic disease with a >100-fold higher parasite 

burden, increased gamma interferon production, parasite-specific IgG2b, and a 

default Th2 response.46 

• S. obvelata-infected mice show altered sensitivity to IL-17.47 
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Toxicology  

• No data 

Physiology  

• In rats, infection with S. muris causes impaired transport of water, sodium, and 

chloride in the intestine.23,48 

• Infection with S. obvelata in mice causes hematopoietic alterations, characterized by 

increased myelopoiesis and erythropoiesis.46 

• Somatic extract of S. muris adults was examined for proteins with mass 

spectrometry.30,39 The largest protein families identified consisted of metabolic 

enzymes and those involved in the nucleic metabolism and cell cycle.49  

• Natural S. obvelata infection induces significant alterations in murine bone marrow 

cells manifested at the molecular level. Infection induces sustained phosphorylation 

of the members of the three major groups of distinctly regulated mitogen-activated 

protein kinases (MAPKs), the p38, the c-Jun amino-terminal kinase (JNK) and the 

extracellular signal-regulated kinase (ERK), as well as enhanced expression of 

mRNA for the inducible nitric oxide synthase (iNOS) in the bone marrow cells. 

Obviously, S. obvelata is able to manipulate signal transduction pathways in the 

hosts’ bone marrow cells.50 

• Infection with S. muris retards the growth of young mice and accelerates the 

development of their hepatic monooxygenase system.51 

• Pinworm infection inhibits formation of diabetes in the non-obese diabetic (NOD) 

mouse.52 

Cell biology  

• No data 

Assisted reproductive technology  

• No data 

Special considerations 

• The eggs of pinworms survive for months in the animal room environment.18,33,53 

• Microscopic destruction on immature but not on mature eggs of S. muris by hydrogen 

peroxide vapour system was detectable. In experiments such eggs seem to be no 

longer infective in vivo.54 

 

Updated by Brunhilde Illgen-Wilcke, Reinach, Schweiz, November 2019  
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Disclaimer 

Any use of GV-SOLAS booklets (publications) and statements and the application of the information 
contained therein are at the express risk of the user. Neither GV-SOLAS nor the authors can accept 
liability for any accidents or damages of any kind arising from the use of a publication (e.g., resulting 
from the absence of safety instructions), irrespective of legal grounds. Liability claims against GV-
SOLAS and the author for damages of a material or non-material nature caused by the use or non-use 
of the information or by the use of erroneous and/or incomplete information are in principle excluded. 
Legal claims and claims for damages are thus excluded. The work, including all content, has been 
compiled with utmost care. However, GV-SOLAS and the authors assume no responsibility for the 
currentness, correctness, completeness or quality of the information provided. Printing errors and 
incorrect information cannot be completely ruled out. GV-SOLAS and the authors accept no liability for 
the currentness, correctness and completeness of the content of the publications or for printing errors. 
GV-SOLAS and the authors accept no legal responsibility or liability in any form for incorrect statements 
and consequences arising therefrom. Responsibility for the content of the internet pages printed in these 
publications lies solely with the owner of the websites concerned. GV-SOLAS and the authors have no 
influence on the design and content of third-party websites. GV-SOLAS and the authors therefore 
distance themselves from all third-party content. Responsibility within the meaning of press legislation 
lies with the board of GV-SOLAS. 


