
Table S1. Chemical structure of main active constituents in herbs with immunostimulating 
effect. 
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Stimulation of T 
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Stimulation of 
interleukins (IL-1, IL-6 ) 
and TNF-α biosynthesis 
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Increase of phagocytosis 
 
Stimulation of interferon 
and immunoglobulin 
biosynthesis 
 
Increase of cytokines  

[29] 

Echinacea
e 

angustifol
iae radix 

Ethanolic 
extract Cynarin 
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HO
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Stimulation of 
monocytes 
 
Increased production of 
TNF-α and interleukins 
(IL-10 and IL-12) 
 
Increase of phagocytosis 

[30, 31] 

Withaniae 
radix 

Aqueous 
extract 

Withaferi
n A 

 

Th1 (IFN-γ, IL-2) and Th2 
(IL-4) cytokine 
modulation 
 
Decrease in the 
concentration of T 
lymphocytes 

[32] 

Eleutheroc
occi radix 

Aqueous-
ethanolic 

extract 

Syringin = 
Eleuthero

side B 

OGlc

H3CO OCH3

CH2OH  

Increased phagocytosis 
of human leukocytes and 
granulocytes 
 
Increased level of 
interleukins (IL-1 and IL-
6) 

[33, 34] 
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extract 

Isopterop
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Stimulating of 
phagocytes 
 
Inhibition of cancer cell 
growth via the 
stimulation of 
interleukins (IL-1 and IL-
6) production in alveolar 
macrophages 
 

[35, 36] 

Filipendul
ae 

ulmariae  
flos et 
herba 

Aqueous 
extract 

Spiraeosi
de 

 

Increased anti-
inflammatory activity via 
leukocyte stimulation 

[37] 

Sambuci  
fructus 

Aqueous 
extract 

Cyjanidin 
3-

glucoside 
chloride 

Increased production of 
cytokines by monocytes [38] 

 

 

 
 


