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Abstract 

This study aimed to identify the origin and molecular nature of larval paralysis factor (LP F), an 

uncharacterised natural anthelm intic agent(s) known to be secreted by cells in the smal l intestine 

of nematode-parasite- immune sheep. The study first confirmed previous findings that gut 

mucus and small intestinal mucosal cel l cu lture supernatants (CCSs) from parasite-immune 

sheep contain LPF. An in vitro larval migration inh ibition ( LM l )  assay showed that LPF i s  

active against numerous nematode parasite larvae of rum inants and adults of  Trichostrongylus 

colubriformis. Lam ina propria cel ls (LPCs) were a richer source of LPF than epithe l ial cel ls, 

and release of the factor was specifically triggered by parasite larval antigens. 

A series of trials was performed to optim ise LPF product ion in vitro. LPF production was 

h ighest when LPCs were selectively extracted from the first three metres of smal l intestine of 

resistant- l ine or hyperimmune parasitized sheep three days after oral chal lenge with T 
colubriformis larvae. LPF release in vitro appeared to be related to the percentage of 

eosinophi ls  present in cell cu ltures, but not with mucosal mast cel ls or globule leucocytes .  

Subsequent in vitro experiments showed that mucus glycoproteins released from goblet cel l s  

enhanced and sustained the activity of LPF, which may point to a previollsly unrecognised 

effector l ink between goblet cell hyperplasia and mucosal immune responses to gut nematode 

paras ites. 

Sequential puri fication and molecular analysis of LPF showed that the active agent has a 

molecular mass less than J kDa, it i s  polar and heat and enzyme res istant. Further purification 

using solid phase extraction and HPLC establ ished that LPF did not bind either C 1 8  or ion 

exchangers, but LPF activity in the flow through from these sorbents was retained on 

aminopropyl HPLC columns and eluted as a single active peak after flushing with 

acetonitri le/water mixture ( 70:30). This peak, analysed by LC-MS, comprised three main 

compounds of interest: a UV absorbing compound at 254nm with no MS data, and two non UV 

absorbing compounds at 254nm: one was a component of mlz 1 04 (ESI+ve) and the other was 

detected at m/z 1 1 3  (ESI-ve). 
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Location Nematodes 

Abomasum Haemonchus contortus * 

Teladorsagia circumcincta*; Ostertagia trifurcate *; 

Trichostrongylus axei * 

Small intestine Cooperia curticei * 

Nematodirus filicollis * 

Nematodirus spathiger* 

Trichostrongylus colubriformis * 

Trichostrongylus vitrinus * 

Large intestine Chabertia ovina 

Oesophagostomum venulosum; Oesophagostomum columbianum; 

Trichuris ovis. 

* Considered as major important species. 

Table 1 . 1  Economical ly important Trichostrongyl id nematodes and their location in  the 
gastrointestinal tract of sheep (Vlassoff & McKenna, 1 994). 




