
(1) Submission ID#1535442 
Development of a Monocyte Activation Test to Assess the Reactogenicity of a Candidate Gonococcal Outer 
Membrane Vesicle Vaccine 

 
Author(s) 

Wing Lam, n/a 
Research Assistant 

Jenner Institute, Nuffield Department of Medicine, University of Oxford 
 

James R. Keeble, n/a 

Senior Scientist 

Vesicular Vaccines, Research and Development, The Medicines and Healthcare Products Regulatory Agency 
 

Thomas Belcher, PhD 

Post -Doctoral Scientist 

Jenner Institute, Nuffield Department of Medicine, University of Oxford 
 

Lukasz Grudzien, PhD 

Senior Scientist 

Jenner Institute, Nuffield Department of Medicine, University of Oxford 
 

Caroline A. Vipond, PhD 

Principal Investigator 

Vesicular Vaccines, Research and Development - Vaccines, The Medicines and Healthcare Products 
Regulatory Agency 

  

Calman MacLennan, PhD 

Professor of Vaccine Immunology 

Jenner Institute, Nuffield Department of Medicine, University of Oxford 
 
Background  
Monocyte activation tests (MATs) constitute an in vitro approach to evaluating the reactogenicity of 
pharmaceutical products including vaccines. By measuring interleukin-6 (IL-6) secretion from monocytes, an 
inflammatory cytokine involved in the fever response, MATs can be used as an alternative to the rabbit 
pyrogen test (RPT) and align with the 3Rs principle of replacing animal-based methods in research.  
 
Aim/Methods  
We aimed to develop a MAT to evaluate the reactogenicity of an outer membrane vesicles (OMV)-based 
gonococcal vaccine. OMV-based vaccines are potentially reactogenic due to the presence of a range of 
surface antigens, particularly lipo-oligosaccharide (LOS). To reduce reactogenicity, we genetically removed an 



acyl chain from the lipid A component of our OMV vaccine LOS, replacing hexacylated with pentacylated lipid 
A. Peripheral blood mononuclear cells (PBMCs) were prepared from human volunteers at 106 viable cells/mL. 
PBMCs were stimulated at 37°C with OMVs administered in a 10-fold serial dilution series. IL-6 in 
supernatants was then measured using an enzyme linked immunosorbent assay (ELISA). The licensed 
meningococcal vaccine Bexsero, containing meningococcal OMVs; gonococcal OMVs derived from wild type 
gonococcus with hexacylated lipid A; and purified endotoxin were used as comparators.  
 
 
Results  
We were able to detect a dose-dependent rise in IL-6 production associated with our gonococcal OMV 
candidate vaccine. The amount of gonococcal OMVs required for IL-6 induction varied between PBMC donors 
but was comparable with the amount of Bexsero (by OMV protein equivalents) required for a given PBMC 
batch. Much higher concentrations of candidate vaccine gonococcal OMVs (with pentacylated lipid A) were 
needed to induce a rise in IL-6 production compared with OMVs derived from wild-type gonococcus.  
 
Conclusions 
We have developed a MAT for the assessment of reactogenicity of gonococcal OMV-based vaccines that 
discriminates the reduced reactogenicity of OMV with pentacylated compared with hexacylated LOS. The IL-6 
response is similar to that measured for Bexsero and using endotoxin equivalent values, in-line with other 
licensed vaccines. Since IL-6 production varies depending on PMBC donor, use of a comparator batch of 
OMVs to act as a standard is key.  

 

 
 


