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Summary 

 
A number of immunomodulatory effects have been attributed to the medicinal 

plants Calendula officinalis and Echinacea angustifolia; however, little is known about 
whether treatment with these plants can enhance antigen-specific immunity. Two groups of 
birds, a vaccinated group (n=25) and a saline injected control (n=35), were subjected to the 
blast transformation test. The birds were primed with two water-in-oil emulsified vaccines, 
against Newcastle disease, infectious bursitis, infectious bronchitis and viral arteritis  
(Quadractin) as well as against Pasteurella multocida, serotypes 1,3 and 5 (Cholerin triple), 
were administered subcutaneously, in a dose of  0,5 ml/bird, as antigen priming. The blast 
transformation test was done in vitro, using five alcoholic vegetal extractions (Calendula 
officinalis, Echinaceea angustifolia, E. purpureea, Urtica dioica and Aloe vera) and 
monitoring their effect in comparison with alcohol and/or no treatment, at each of the 
samplings, three weeks apart. The results indicated that, in the dosage applied in vitro and 
at the moments selected for the testing of blast transformation capacities, the alcoholic 
extractions of  Calendula, Echinaceea angustifolia, E. purpureea, Urtica dioica and Aloe 
vera could not restore the level of cell mediated reactivity to its ante-priming values on short 
term. Still, antigen primed, vegetal extraction treated cells gave a better in vitro response. 
This effect was due to the combined treatment, not to the vaccination alone. 
  

A number of immunomodulatory effects have been attributed to the 
medicinal plants Calendula officinalis and Echinacea angustifolia; however, little is 
known about whether treatment with these plants can enhance antigen-specific 
immunity. Investigations conducted on rats over a period of 6 weeks showed that 
the Echinacea treatment significantly augmented of the primary and secondary IgG 
response to the antigen. These results suggested that medicinal plants like 
Echinacea may enhance immune function by increasing antigen-specific 
immunoglobulin production (El-Gengaihi et all.,1998). In this context the stimulation 
of the oxidative burst as well as the modulation on monokine secretion were 
reviewed (Attele et all., 1999). Meanwhile, from the water or alcaline-water extracts 
of Calendula officinalis L., polysaccharide fractions with molecular weights in the 
range of 25000 to 500000 and higher have been isolated, which, according to the 
granulocytes- and carbon clearance tests, showed significant immune stimulating 
activities. The isolated compounds belong to the group of water soluble, acidic 
branched-chain heteroglycans (Mashaly et all., 2000).  
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Still, the results concerning biological activities of various plant extractions 
could be contradictory. Their influences on the non-specific cellular immunity of the 
mouse after intra-peritoneal, intravenous or per oral application were investigated. 
Under various conditions no effects on the immune system could be found using 
the carbon clearance test (Larsson et all., 1993).  

The research presented aimed to evaluate the in vitro specific cell-
mediated immunity, after antigen priming in adult hens.   

 
Materials and methods 

 
The tests were carried out on hens kept on an intensive breeding, laying 

hen farm of 1300 individuals. Two groups of birds, a vaccinated group (n=25) and a 
saline injected control (n=35), were subjected to the blast transformation test. 
Blood was sampled on sterile heparine (50 UI/ml), by puncturing the wing vein. 
Two samplings were performed, on the day of the primary antigenic stimulation and 
three weeks later.   

Two inactivated, water-in-oil emulsified vaccines, against Newcastle 
disease, infectious bursitis, infectious bronchitis and viral arteritis  (Quadractin) as 
well as against Pasteurella multocida, serotypes 1,3 and 5 (Cholerin triple), were 
administered subcutaneously, in a dose of  0,5 ml/bird, as antigen priming.  

The blast transformation test was performed in vitro, using five alcoholic 
vegetal extractions (Calendula, Echinaceea angustifolia, E. purpureea, Urtica 
dioica and Aloe vera) and monitoring their effect in comparison with alcohol and/or 
no treatment. Cell growth was quantified by means of the glucose consumption 
technique. Part of the blood sample (100·ml) was diluted with four times the 
amount of RPMI 1640. The mixture was distributed in five wells of a 96-sterile-
wellplate (100·ml per well). Eight variants were tested once for each individual 
animal, namely (1) untreated control culture, (2) phytohaemagglutinin-M (PHA) 
(1·µl per well) treated culture, (3–8) alcohol, and alcoholic extractions of Calendula, 
Echinaceea angustifolia, E. purpureea, Urtica dioica and Aloe vera (1.5·µl per well) 
treated cultures. The quantities of both PHA and antigens were established when 
using the same technique during preliminary studies as being the most effective in 
vitro for the tested species. The cultures were incubated for 48·h at 37.5°C and 5% 
CO2. Glucose concentrations were measured in the initial medium and in all 
variants at the end of the incubation period, using a standard (100·mg·dl–1) 
glucose solution, by means of an orto-toluidine colorimetric test. To do this, 12.5·µl 
of the cultural supernatant were transferred to 0.5·ml of orto-toluidine reagent, 
boiled for 8·min, cooled suddenly in cold water and read in a spectrophotometer at 
610·nm wavelength (Unico 2100, United Products Instruments, Inc., Dayton, NJ, 
USA), using the reagent as a blank. The transformation index (TI) was calculated 
as follows: TI%=[(MG–SG)/MG]´100, where TI=blast transformation index, 
MG=glucose concentration in the initial culture medium and SG=glucose 
concentration in the sample after incubation. 
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Mean values, standard deviations and the statistical significance of the 
results (Student t test) were calculated. 
 

Results and discussions 
 
Resistance to diseases is a multigenic trait governed mainly by the 

immune system and its interactions with many physiologic and environmental 
factors. In the adaptive immunity, T cell and B cell responses, the specific 
recognition of antigens and interactions between antigen presenting cells, T cells 
and B cells are essential. It occurs through a network of mediator proteins such as 
the molecules of the major histocompatibility complex (MHC), T cell receptors, 
immunoglobulins and secreted proteins such as the cytokines and antibodies. The 
interaction of disease resistance with production traits and the environment is 
crucial therefore thorough studies aim to find ways to clarify its mechanisms and 
means of control (Masteller and Thompson, 1994). Vegetal extractions could be an 
easy-to-obtain, biologically available help in this direction. 

Vegetal extractions 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 
(Dewick, 1997; Matthews et al., 1999). 

Association of extractive preparations with those used in classical 
therapeutic protocols could intervene in the increase of non-specific protective 
capacity of the individuals, by their complex immune-stimulating effect. The 
problem is the most actual 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 artificialized 
breeding/exploitation of the domestic birds and animals, connected to an often 
disbalanced and incorrect nutrition (Zarnea, 1990; Mizoguchi et al., 1987; Muntean, 
1990; Schulz et al., 1998). Nevertheless, numerous extractions of various plants 
are currently being used to augment the natural resistance to infections or in their 
treatment. Moreover, active principles of plants serve to partially restore the 
immune reactivity in indivisuals with innate immunosuppression (Bauer, 1996, 
2002; Benecia et al., 1995; Bezanger-Beauquesne, 1993; Bezanger-Beauquesne 
et al., 1990; Bussing et al., 1997; Candinas et al., 1996). 
 A less investigated field of the vegetal extractions’ 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 (Vogel, 2000; Kaufman et al., 1999). Total vegetal extractions 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. 

The results of the blast transformation tests were presented in table 1. 
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Table 1 
Mean values ± standard deviations (%) of the stimulation indices in the blast 

transformation test 
 M Al PHA M Cal Ea Ep U Aloe 

sampling I 91.25± 
6.25 

88.48± 
4.00 

89.69± 
3.56 

89.82± 
7.89 

88.57± 
10.09 

89.82± 
11.20 

78.08± 
3.54 

85.98± 
3.67 

sampling II - 
Vacc. 

82.71± 
3.78 

81.14± 
5.45 

74.67± 
3.23 

71.18± 
5.34 

72.31± 
11.2 

66.64± 
2.22 

68.90± 
4.15 

71.15± 
1.91 

sampling II - 
Control 

74.75± 
2.89 

75.47± 
3.45 

64.87± 
4.33 

57.80± 
3.90 

50.22± 
4.03 

51.66± 
5.77 

45.53± 
2.91 

61.91± 
6.30 

Legend: Vacc- vaccinated group; variants: M- control, Al-alcohol, PHA M– phytohemagglutinin, Cal- 
Calendula officinalis extraction, Ea- Echinacea angustifolia extraction, Ep- Echinacea purpurea 
extraction, U- Urtica dioica extraction, Aloe- Aloe vera extraction 

 
At the first sampling, the stimulation indices were very close, independently 

on the experimental in vitro variant. Still, the Calendula officinalis and E.purpurea 
extractions exerted the most pronounced effect, in comparison to the solvent 
control while the Urtica dioica extraction was the most inhibiting. Such results in 
chickens were previously reported by other researchers (Sandru et all., 2004, 
2005; Spinu et all., 2004)  

During the second in vitro testing, in both groups, the overall blast 
transformation indices decreased, more in the non-vaccinated than in the 
vaccinated group. The response to the in vitro treatments was much better in the 
antigen primed group, still, all the tested extractions exerted an inhibiting role, 
when compared to that of the alcohol. When looking at the stimulation indices 
obtained for the PHA M, a well-recognized stimulating compound, their low level 
might indicate the strong influence of injection (saline or vaccine) stress in the two 
groups. The best results were obtained with the alcoholic Echinacea angustifolia, 
Calendula officinalis and Aloe vera extractions. At equal doses, an active principle-
dependent mechanism of action was obvious. 

   
 M Al PHA M Cal Ea Ep U Aloe 

sampling I 91.25± 
6.25 

88.48± 
4.00 

89.69± 
3.56 

89.82± 
7.89 

88.57± 
10.09 

89.82± 
11.20 

78.08± 
3.54 

85.98± 
3.67 

sampling II - 
Vacc. 

82.71± 
3.78 

81.14± 
5.45 

74.67± 
3.23 

71.18± 
5.34 

72.31± 
11.2 

66.64± 
2.22 

68.90± 
4.15 

71.15± 
1.91 

sampling II - 
Control 

74.75± 
2.89 

75.47± 
3.45 

64.87± 
4.33 

57.80± 
3.90 

50.22± 
4.03 

51.66± 
5.77 

45.53± 
2.91 

61.91± 
6.30 
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Conclusions 
 
The results indicated that, in the dosage applied in vitro and at the 

moments selected for the testing of blast transformation capacities, the alcoholic 
extractions of  Calendula, Echinaceea angustifolia, E. purpureea, Urtica dioica and 
Aloe vera could not restore the level of cell mediated reactivity to its ante-priming 
values on short term. Still, antigen primed, vegetal extraction treated cells gave a 
better in vitro response. This effect was due to the combined treatment, not to the 
vaccination alone. 
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