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Summary 

 
A less investigated field of the vegetal extracts’ use, but one with exquisite practical 

perspectives, is that of identification of novel adjuvants for vaccines, a stage considered to 
be essential in the development of modern vaccines. 

 Twenty, 67 weeks old Rosso hens were injected twice (days 2 and 10) with 
alcoholic C. officinalis and E. angustifolia extracts, to monitor the influence of extractive 
principles on antibody titers against Newcastle disease virus in individuals vaccinated with a 
live attenuated vaccine.   

Blood samples were taken on days 0, 9 and 17 of the experiment and subjected to 
haemagglutination inhibition test. Natural logarithms of the antibody titers were calculated 
and statisticaly interpreted.  

The Calendula extract positively influenced the anti-Newcastle disease antibody 
titers, but these were lower than in alcohol treated controls. There was a statisticaly 
significant increase of the mean antibody levels after the Calendula oficinalis extract 
treatment by the end of the experiment (p<0.05). Injecting the hens with Echinacea extract 
altered the antiviral antibody synthesis, mainly during the primary immune response.  
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Vegetal extracts from various sources are more and more often used, 
showing favorable influence in diminishing the negative impact of numerous agents 
or in increasing the non-specific or specific resistance of the body to infections (7, 
11). Moreover, active principles of plants serve to partially restore the immune 
reactivity in individuals with innate immune suppression (1, 2, 3, 4, 5).  
 A less investigated field of the vegetal extracts’ use, but one with exquisite 
practical perspectives, is that of identification of novel adjuvants for vaccines, a 
stage considered to be essential in the development of modern vaccines (9, 16). 
Total vegetal extracts or extractive components from various plants could show 
such qualities. Thus, pertinent studies, showing a specific care for the detailed 
modulating mechanisms, tend to build a bridge between plant bioactive molecules 
and their sensitive receptor, the immune system. A risk/benefit analysis in using 
novel adjuvants should include the severeness and prevalence of the disease that 
needs prevention. The use of standardized methods enhances an evaluation of 
adjuvant safety.  
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Briefly, the use of medicinal plants and their extracts as adjuvants for 
therapy, although known for centuries, is far from being a closed subject. 

The experiment aimed to monitor whether the alcoholic extracts of 
Calendula officinalis and Echinacea angustifolia administered in vivo enhance the 
antibody synthesis against a thymus dependent antigen in hens.  

 
Materials and methods 

 
The biological material was represented by twenty, 67 weeks old, SXL 

Rosso hens, divided in 4 batches. Batch I was sc injected with an alcoholic extract 
of C. officinalis (CS. Natural Extracts Natex Ltd., Romania.), 0.5 ml/hen/ 
administration; batch II – sc injected with an alcoholic E. angustifolia extract (CS. 
Natural Extracts Natex Ltd., Romania.), 0.5 ml/hen/ administration; batch III – 
injected with 70° alcohol, similarly to the first two batches (solvent control); batch IV 
– a similar amount of saline (environmental control), injected sc. 

The administration of alcoholic Calendula extract (batch I) and of 
Echinacea extract (batch II) was performed on days 2 and 10, as well as the control 
treatments with alcohol (batch III) and saline (batch IV). Simultaneously, the birds 
were vaccinated with a live attenuated Newcastle disease vaccine (Avipestiol 
Forte, Romvac, Bucharest).  

Blood samples were taken on days 0, 9 and 17 of the experiment and 
subjected to haemagglutination inhibition test (HIT). Natural logarithms of the 
antibody titers (ln) were calculated and statisticaly interpreted by use of Excel 
program.  

 
Results and discussions 

 
Association of extractive preparations with those used in classical 

therapeutic protocols could intervene in the increase of specific protective capacity 
of the individuals, by their complex immune-stimulating effect. The problem is even 
more interesting in veterinary medicine, where certain stress-induced changes 
could be corrected in this manner. Such conditions are more and more frequent 
under intensive and meanwhile more and more artificial breeding/exploitation of the 
domestic birds and animals, connected to an often unbalanced and incorrect 
nutrition (12, 13, 15). Nevertheless, numerous extracts of various plants are 
currently being used to augment the natural resistance to infections or in their 
treatment.  

Natural logaritms (ln) of agglutination inhibiting antibody titers and their 
statistical indicators were presented in tables 1 to 4. 
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Table 1 
HIT titers dynamics during the experiment in C. officinalis extract injected 

hens (ln) 
Batch I Sampling I Sampling II    Sampling III 

Mean 5,124 6,512 7,064 

Stdeviation  0,790 1,051 0,761 

Variance 0,624 1,105 0,580 

 
Table 2 

HIT titers dynamics during the experiment in E. angustifolia extract injected 
hens (ln) 

Batch II Sampling I Sampling II Sampling III 

Mean 7,064 6,925 7,48 

Stdeviation  1,139 0,981 0,903 

Variance 1,297 0,961 0,816 

 
Haemagglutination inhibition showed minimal antibody titers in hens during 

the original sampling in C. officinalis treated batch, due to the conventional origin of 
the birds and probably the interval after the previous vaccination. There was a 
statisticaly significant increase of the mean antibody levels after the Calendula 
oficinalis extract treatment by the end of the experiment (p<0.05). The maximal 
antibody titers were observed in the alcohol treated batch, where the statistical 
significance increased to p<0.001 by the last sampling. These results were 
consistent with immunoactive effects mentioned by other authors (1, 16). 

 
Table 3 

HIT titers dynamics during the experiment in alcohol injected hens (ln) 
Batch III Sampling I Sampling II Sampling III 

Mean 6,372 7,4475 8,172 

Stdeviation  0,582 0,345 0,309 

Variance 0,339 0,119 0,100 

 
Table 4 

HIT titers dynamics during the experiment in saline injected hens (ln) 
Batch IV Sampling I Sampling II Sampling III 

Mean 6,925 7,27 7,758 

Stdeviation  1,265 1,201 0,756 

Variance 1,601 1,442 0,571 

   
Certain researches indicated that LACE (laser activated Calendula extract) 

aqueous extract had two complementary activities in vitro with potential anti-tumor 
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therapeutic effect: cytotoxic tumor cell activity and lymphocyte activation (Jimenez 
et al., 2006). Studies on various mixtures of Chinese medicinal herbs as adjuvants 
for the anti-Newcastle disease vaccine indicated differentiated effects based on 
chemical composition of the mixture, some of them enhancing the antibody 
synthesis more than oily adjuvants (10, 14, 17).  

Arabinoglicans from cell culture of E. purpurea shows no influence on 
proliferation of mouse lymphocytes, only weak influence on the IgM-production of 
mouse lymphocytes and weak stimulation of nitrite- and IL6-production in alveolar 
mouse macrophage culture (6). Similarly, the E. angustifolia apparently exerted a 
slightly inhibiting effect during the first phase, while the subsequent increase was 
statisticaly insignificant.  

The vegetal extracts tested in this experiment were not characterized as 
chemical composition; still, they showed immune modulating effects. The data 
obtained indicated a substantial stimulating effects for the C. officinalis extract in 
vaccine primed hens, not mentioned in the literature.  

 
Conclusions 

 
The Calendula extract positively influenced the anti-Newcastle disease 

antibody titers, but these were lower than in alcohol treated controls. Injecting the 
hens with Echinacea extract altered the antiviral antibody synthesis, mainly during 
the primary immune response.  
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