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ABSTRACT
Adjuvants selection is a subject of wide research in veterinary vaccines industry. In camels, adjuvant can 

modulate the production of either heavy chain (HCAbs) or conventional antibodies and both are of a valuable 
therapeutic interest. This study compared safety and immunogenicity of vaccine mixed with different adjuvants, 
Marcol™52, Stimune® and Alum in dromedary camels. Camels were injected with heat killed Propionibacterium acnes 
(P. acnes) bacteria mixed with different adjuvants. Reactogenecity (Inflammation and skinfold thickness), IgG response, 
isotypes modulation and complement fixation were measured. Stimune® vaccine showed severe reaction (87 mm) 
and induced marked percent increase in anti-P. acnes IgG1 and HCAbs (86.24 ± 3% and 58.76 ± 3.9%, respectively). 
However, Marcol™52 and Alum vaccines enhanced lower elevation in HCAbs (29.18 ± 9.3% and 8.4 ± 0.87 %, 
respectively). Both conventional and HCAbs induced by all vaccines against P. acnes were capable of activating the 
complement system. The highest complement fixing (CF) IgG2 was induced by Stimune® (28.46%), whereas, Marcol 
vaccine induced the highest CF IgG3 (9.94%). In conclusion, although Stimune® vaccine, was the most reactogenic 
adjuvant in camels it induced the highest HCAbs with complement fixing IgG2, whereas, Alum, the safest adjuvant 
induced the lowest antibody response but still capable of inducing complement fixing HCAbs.
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Camel antibodies have been raised against 
different bacterial, viral and toxin antigens (El 
Agamy et al, 1992, Harrison et al, 2006; El-Fakharany 
et al, 2012). In order to optimise antibody production; 
vaccines are used in a mix of specific antigens and 
adjuvant. Immunological adjuvant was originally 
described as substances used in combination with 
a specific antigen that elevate immune response 
(Humoral or cellular) (Mutiso et al, 2010). This 
broad definition encompasses a very wide range of 
materials.

Safety of the adjuvant is very important in 
vaccine development. Specifically, in camels, few 
studies have focused on developing safe and potent 
vaccine. In this study the aim was to compare 
the safety and immunogenicity of three different 
adjuvants mixed with bacterial antigen.

Materials and Methods
Animals

Six male camels (Camelus dromedarius) aged 
between 3 and 3.5 years old were stabled at company 
farm in Al-Ramtha city (Jordan). Camels were divided 
into three groups, each of 2 camels. All camels were 

designated codes based on numbers and adjuvant 
used. Group 1 received Marcol™52 vaccine and 
assigned as C1M52 and C2M52, Group 2 that received 
Stimune® vaccine assigned as C1St and C2St and 
Group 3, camels which were given Alum vaccine, 
assigned as C1Al and C2Al.

Vaccine Preparation
Bacteria and Outer Membrane Proteins (OMPs) 
Preparation:

Propionibacterium acnes strain (NCTC 737) was 
cultured on Mueller Hinton Agar (MHA) (BBL, Japan) 
under anaerobic conditions using Gas-Pak (Oxoid, 
UK) at 37°C for 72 hrs. P. acnes bacteria culture plates 
were scraped with autoclaved 0.15 M Phosphate 
Buffered Saline (PBS). Ten ml of the scraped culture 
were collected into a conical screw cap tube. Optical 
density reading was adjusted to 0.6 as measured at 
600 nm (2.0 McFarland). For the preparation of the 
final concentration the bacteria was heat killed at 80°C 
for 30 minutes. One ml of the culture was streaked 
over a MHA plate (BBL, Japan) and incubated at 37°C 
for two weeks to ensure complete inactivation of P. 
acnes.




