
Immunomodulatory effects of virosomes 

and liposomes on human dendritic cells 

1. Abstract 

2. Introduction 

3. Aims and formulation of questions 

4. Materials, methods and procedure 

5. Results 

6. Discussion 

References, Figures 

The respiratory tract with its vast surface area and dense network of DCs 

represents an attractive target organ for inhaled bio-mimetic antigen carriers for 

immune-modulation. However, immune effects and interaction of biomedical 

nanoparticles with key resident antigen presenting cells such as DCs remain poorly 

understood at present. DCs are the most potent APCs playing a key role in 

activating and modulating the adaptive immune system (Von Garnier and Nicod, 

2009: p. 186 – 192). Therefore the effect of virosomes and liposomes on uptake by 

DCs, DC activation and phenotype change was investigated, with the aim to assess 

such compounds as novel carriers and therapeutic agents for immune-modulation in 

the respiratory tract.  

Figure 3: hMDDCs were incubated 

for 18 hours with 0.5ug HA/ml 

virosomes or liposomes 

accordingly. Viability was measured 

with viability staining and analyzed 

by flow cytometry.  

Comparing the positive controls (-

80ºC/+65ºC) with virosomes and 

liposomes there is a significant 

difference in cell death (***). 

Cell viability after admin-

istration of virosomes and 

liposomes 

hMDDC phenotype change following treatment with virosomes or 

liposomes 

Figure 2: Human MDDCs were incubated for 18 hours with 0.5ug HA/ml virosomes or 

liposomes accordingly. Expression of phenotypic and co-stimulatory markers HLA-DR, 

CD80, CD83, CD86 and CD40 were measured by flow cytometry. The upper panel shows 

the receptor expression in %, the lower panel shows the receptor expression in MFI. The 

red columns with medium and PBS serve as negative control conditions, whereas the green 

columns with LPS and inactivated A/Brisbane influenza virus represent positive control 

conditions.  

There is a significant up-regulation of HLA-DR(**/***) recepetor expression. CD40 was also 

upregulated in virosomes and liposomes. CD86 was significantly high in virosome and 

liposome receptor expression, whereas CD80 showed a trend towards up-regulation in 

virosomes only. CD83 indicated a trend towards up-regulation in virosomes. 

 

Virosomes and liposomes did not induce cell death. Expression of HLA-DR and 

CD86 was significantly increased, whereas CD40 showed a trend towards up-

regulation, when cells were exposed to virosomes or liposomes.  

Data provided indicate a trend for activation of hMDDCs upon exposure to 

virosomes and liposomes. However, this project was a first step in experimenting 

with human cells and further experiments are needed. 
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Biomedical nanoparticles (NP) such as virosomes and liposomes are promising for 

novel therapeutic approaches for immune-modulation in the lung targeting dendritic 

cells (DC). The present study examined the impact of those NPs on human blood 

monocyte-derived DCs (hMDDC) in terms of particle uptake, viability and phenotype 

change. 

The CD14+ monocyte fraction was isolated from buffycoat and cultured for 6 days in 

presence of interleukin(IL)-4 and granulocyte-macrophage colony-stimulating-factor 

(GM-CSF) to differentiate into hMDDCs. Following exposure to virosomes and 

liposomes, hMDDCs were analyzed in terms of particle uptake, phenotype change 

and viability  using flow cytometry.  

Establishing a cell culture model, to assess the interaction of human blood MDDCs 

with bio-mimetic NPs such as virosomes and liposomes. 

 

Aims Formulation of questions 

What influence does the interaction of virosomes and liposomes have on hMDDCs 

in terms of viability, particle uptake and phenotype change? 

The CD14+ monocyte fraction was isolated from a human buffycoat and cultured for 

6 days in presence of IL-4 and GM-CSF to differentiate into hMDDCs. At day 6 the 

in vitro differentiated hMDDCs were co-cultured for 18 hours with virosomes or  

liposomes accordingly. A day later hMDDCs were stained and phenotype, viability 

and uptake was determined by flow cytometry.  

At first viability of hMDDCs following exposure to virosomes and liposomes was 

examined. Compared to the positive controls (-80ºC/ +65ºC) virosomes and 

liposomes did not induce enhanced cell death.  

Next, uptake capacity of hMDDCs was evaluated. Uptake of virosomes as well as 

liposomes was successfully whereas virosomes were taken up more efficiently. 

Until now it remained unclear whether APCs such as hMDDCs can directly be 

activated upon stimulation with virosomes and liposomes. Significant up-regulation 

of HLA-DR showed a strong increase in Ag presentation capability, a typical 

characteristic of activated DCs. CD40 as an activation marker did also show a trend 

towards up-regulation in both, virosomes and liposomes.  

 

CD80 and CD86, both co-stimulatory molecules for T cell activation, were 

significantly high in virosomes and liposomes. CD80  and CD83, a maturation 

marker, indicated a trend towards up-regulation in virosomes only.  

In conclusion, it is shown here that the interaction of hMDDC with bio-mimetic Ag 

carriers such as virosomes and liposomes did not induce cell death, that particles 

were successfully taken up and that there is partial activation and maturation of 

hMDDCs following exposure to NPs.  

With the present project a first step towards understanding of the interaction of 

human immune cells with Ag carriers for immune-modulation in the lungs was done. 

Still many questions need to be further investigated. 

 

 

 

Uptake of virosomes and 

liposomes by hMMDCs 

Figure 1: Human MMDCs were 

incubated for 18 hours with 0.5ug 

HA/ml virosomes or liposomes 

accordingly and were analyzed by 

flow cytometry. 

Compared to the negative control 

medium uptake of virosomes and 

liposomes was significant (***), 

whereas uptake of virosomes was 

significantly higher (***) compared to 

liposomes. 

 

 

Significances: P<0.05 (*), 

P<0.005 (**), or P<0.001 (***). 
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