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Summary 

 
The experiment was carried out to investigate the immunestimulating/modulating 

potential of certain alcoholic vegetal extractions (Calendula officinalis, Echinacea 
angustifolia, Urtica dioica) on the in vitro phagocytic activity in farmed herbivores. The 
spontaneous in vitro phagocytic activity was the highest in bovine, followed by horses and 
goats, with a various distribution within the two periods of reading.The alcoholic Calendula 
officinalis extraction was more active in bovine than in goats while the Echinacea 
angustifolia extraction was more active in large ruminants (bovine) during both periods of 
reading. The nettle plant (Urtica dioica) extraction was inhibiting during the first and 
stimulating during the second period of reading in horses. All alcoholic extractions were 
either inhibiting or stimulating, showing a rather an immunomodulating than a stimulating 
potential. 
  

Numerous researches describe the immunostimulating activity of certain 
vegetal compounds, mainly polysaccharides and carotenoids. Thus, polyholosides 
isolated from thirteen vegetal extractions frequently used as immune stimulants 
were tested and showed a capacity to increase the micro phagocytosis, depending 
on product and concentration (Audibert and Lise, 1993). 

Pharmacologically active, sugar macromolecules represent non-specific 
immune stimulants, in other words parammunity inductors. What remains to be 
clarified is to establish the degree of preservation of the immune stimulating 
capacity of natural products administered orally, given the fact that not all of them 
cross the intestinal barrier (Bauer, 2002). 

Recent studies certify the antiviral, antibacterial, antifungal, anti venomous 
and insecticidal activity of various plant extractions (Calendula, Echinaceea, etc.). 

Side effects as well as risks of vegetal extractions’ administration in 
animals and humans were investigated. Some of the reports indicated that the s.c., 
i.m. or i.v. injections caused an increase of the body temperature with 0.5 up to 
1°C. Shivering and other so called “influenza-like” symptoms were also 
encountered ocasionally. This fever was considered by some of the researchers as 
an indicator of the biological activity of compounds such as polysaccharides, 
glycopeptides, proteins, as a result of their action in inducing an increased 
secretion of γ-interferon and interleukin 1 by the macrophages (Hostettmann K., 
2003, Wang et al., 2005).   
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The purpose of this research was to determine the in vitro activity of 
several vegetal extractions as potential stimulators of the innate cell-mediated 
response in farmed herbivores.  

 
Materials and methods 

 
 Blood samples collected from adult Romanian Spotted cows (n=18), 
Romanian draft horses (n=9) and Angora goats (n=9) on heparine (50 IU/ml) were 
treated in vitro with alcoholic extractions of Calendula officinalis and Echinaceea 
angustifolia and Urtica dioica (10µl), using the 70° alcohol as a control. The carbon 
particle clearance test was used to quantify the innate cell-mediate response of the 
blood samples. The variants were indicated as follows: M – control, MA – 70° 
alcohol treated control, Cal –alcoholic Calendula  extraction treated samples, EA –
alcoholic Echinaceea angustifolia extraction treated samples; Urz –alcoolic de 
Urtica dioica extraction treated samples.  

Phagocytic cells engulf inert particles such as carbon due to the defensive 
capacity of these cells. 0.50·ml portions of heparinized blood were mixed with 2·ml 
of supernatant of India ink, which were obtained by centrifugation at 6000 rpm for 
40·min (Karl Zeiss ultracentifuge). 0.15·ml of the mixture were transferred 
immediately to 2·ml of saline and the rest was incubated at 37°C. Another 0.15·ml 
sample were transferred to saline and the incubation was continued, repeating the 
operation. The incubation periods differed for the studied species, being of 20 and 
50 min for bovine, 45 and 60 minutes for horses and 20 and 40 minutes for goats, 
respectively. All tubes containing saline, blood and ink were centrifuged at 800 rpm 
and the supernatants were read spectrophotometrically (λ=535·nm, d=0.5·cm). 
There was a decrease in absorbance with time as carbon was phagocytized. 
Phagocytic activity index was calculated as the difference between the natural 
logarithms of the optical densities of the phagocytosis at the two times of 
incubation for each species, divided by the difference between the incubation 
intervals. Mean values and standard deviations were calculated and the statistical 
significance of the values was considered.  
 

Results and discussion 
 
 The in vitro treatment of the bovine samples with the quoted vegetal 
extractions resulted in the phagocytic values presented in table 1.  
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Table 1 
Phagocytic activity for the monitored periods of time in bovine 

M MA Cal EA 

 ln20'-ln0' 

ln50'-

ln20' 

ln20'- 

ln0' 

ln50'- 

ln20' ln20'-ln0' 

ln50'- 

ln20' 

ln20'- 

ln0' 

ln50'- 

ln20' 

Mean 0.139 -0.419 0.069 -0.173 0.004 -0.013 0.102 0.348 

Stdev 0.368 0.025 0.659 0.034 0.299 0.129 1.065 0.640 

 
 The scientific literature indicated multiple activities for various vegetal 
extractions, depending on the plant species, that is on the active principles 
contained. Thus, some alcoholic extracts (Calendula officinalis, E. angustifolia, E. 
purpurea) demonstrated beneficial immunological effects in chickens, but the 
stimulation degree was very different. During antigen priming, the stimulating 
activity could be reversed, the extractions proving modulating effects (Hostettmann 
K. , 2003). 

The extractions used in this experiment influenced the pahgocytosis in 
bovine in different ways. During the first period of testing, the Calendula officinalis 
extract had inhibiting effects when compared to the alcohol control. This effect was 
very pronounced in comparison with the untreated control’s phagocytic capacity. 
On the contrary, the Echinacea extract acted stimulating, its efficacy being more 
pronounced than of the solvent. Still, the phagocytosis was lower than the 
spontaneous one, possibly due to the inadequate dosis of the extraction used.  

For the second period of reading, both the solvent and the extractions 
acted stimulating, with the Echinacea extraction’s effects being more pronounced 
but retarded. Negative values encountered for controls and the calendula 
extractiosn might be due to the hemolysis interference.  

 
Table 2  

Phagocytosis for the monitored periods in horses 
M  MA  Urz  

 ln45'-ln0' ln60'-ln45' ln45'-ln0' ln60'-ln45' ln45'-ln0' ln60'-ln45' 

Mean -0.22 0.57 -0.663 0.328 -0.41 0.2 

Stdev -0.029 1.271 0.502 -0.636 0.461 -0.344 

 
In horses, the phagocytosis values were presented in table 2. 
Monitoring the influence of the Urtica dioca extraction on isolated cell from 

healthy horses, during the first reading period, the stimulating effect is obvious, 
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when compared to the control. For the second interval, the extractions act 
inhibiting, in comparison with the spontaneous or alcohol induced phagocytosis.  

The polyholosides isolated from the Urtica dioica plant roots showed in 
other experiments immune stimulating and anti inflamatory effects, diminishing in a 
dose-dependent manner the haemolysis, by activating the classical pathway of the 
complement (Hostettmann K., 2003). This pathway might habe been influenced the 
high values for the nettle plant treated samples.  

In goats, the phagocytic values observed for the reading period were 
presented in table 3.  

Table 3  
Phagocytosis in Angora goats 

M  MA  Cal  

 ln20'-ln0' ln40'-ln20' ln20'-ln0' ln40'-ln20' ln20'-ln0' ln40'-ln20' 

Mean 0.0034 0.0556 0.0953 0.0009 -0.0007 0.0588 

Stdev 0.0133 -0.0057 0.0110 0.0879 0.0492 0.0354 

  
Biotechnological experiments led to obtaining biologically active 

compounds from Calendula officinalis, standardized based on their oleanoside 
contents. Administered during drug induced immune suppression, these products 
proved an immune stimulating activity, both protective and lymphotropic. These 
active principles prevent or reduce the lysis of thymic and spleen cells induced by 
corticosteroids. They also act as protectors for T and B lymphocytes and amplify 
the synthesis of immuneglobulins, adjusts the hyperglycemia in experimentally 
induced diabetes, protecting the pancreas, thymus, spleen and thyroid (Albulescu, 
Mihaela et all., 1996). 
 The in vitro phagocytosis in goats was stimulated by the alcoholic 
treatment, at much higher levels than in unstimulated or Calendula officinalis 
extraction treated samples. Spontaneous phagocytosis was much weaker in goats 
than in the other investigated species (Block and Mead MN., 2003). Nevertheless, 
the Calendula extractions had stimulating effects in the second period of 
monitoring, when compared to both controls. This effect could be a result of a 
temporary inhibition of the phagocytes, outside their natural environment, but also 
a modulating influence of the tested extraction. There was no statistical 
significance of the recorded differences.  
 

Conclusions 
 

1. The spontaneous in vitro phagocytic activity was the highest in bovine, 
followed by horses and goats, with a various distribution within the two periods of 
reading. 
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2. The alcoholic Calendula officinalis extraction was more active in bovine 
than in goats.The alcoholic Echinacea angustifolia extraction was more active in 
large ruminants (bovine) during both periods of reading.The nettle plant (Urtica 
dioica extraction was inhibiting during the first and stimulating during the second 
period of reading in horses.  

3. All alcoholic extractions were either inhibiting or stimulating, showing a 
rather immunemodulating than stimulating potential. 
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