
Letter to the Editor

 J. Clin. Biochem. Nutr. | March 2015 | vol. 56 | no. 2 | 163–164doi: 10.3164/jcbn.14�110
©2015 JCBN

JCBNJournal of Clinical Biochemistry and Nutrition0912-00091880-5086the Society for Free Radical Research JapanKyoto, Japanjcbn14-11010.3164/jcbn.14-110Letter to the editorAnti�inflammatory property of propolis
Salvatore Chirumbolo*

Laboratory of Physiopathology of Obesity, Department of Medicine University of Verona, LURM est, Policlinico GB Rossi, Piazzale AL Scuro 10, 37134 Verona, Italy

??200?????200?????????Received 5.9.2014; accepted 8.12.2014

*To whom correspondence should be addressed.
E�mail: salvatore.chirumbolo@univr.it

(Received 5 September, 2014; Accepted 8 December, 2014; Published online 7 February, 2015)

Copyright © 2015 JCBN2015This is an open access article distributed under the terms of theCreative Commons Attribution License, which permits unre-stricted use, distribution, and reproduction in any medium, pro-vided the original work is properly cited.Dear Editor-in-Chief,

The recent article by Weina Gao and colleagues, on July issue of
this Journal, showed that Brazilian green propolis have a positive
effect on innate and adaptive immunity in aged mice.(1) This role
should be mainly attributed to flavonoids contained in propolis.(2)

The Authors reported that Brazilian propolis had 189.12 mg/g
total polyphenols, 98.46 mg/g flavonoids, 1.95 mg/g cinnamic acid
and 23 mg/g artepillin-C.(1) Yet, the participation of any single
molecule to the reported evidence in aged animals might have
involved different spectra of activity and different molecular targets
in promoting the beneficial action observed by the Authors.(1)

Artepillin C, namely (E)-3-[4-hydroxy-3,5-bis(3-methylbut-2-
enyl)phenyl]prop-2-enoic acid, is one of the major component in
Brazilian propolis and recent reports have stressed its ability to
block the serine/theonine protein kinase known as PAK-1.(3) PAK
proteins are critical effectors that link the Rho family of GTPases
to the cytoskeleton reorganization and nuclear signaling; These
proteins serve as targets for the small GTP binding proteins Cdc42
and Rac and have been implicated in a wide range of biological
activities, for example PAK1 regulates cell motility and
morphology, furthermore the role of Cdc42 GTPases activating
protein in aging has been recently reported.(4)

The involvement of PAK1 in inflammatory and neuro-
degenerative disorders suggests that this molecules is targeted in
aging mechanism. Few natural PAK1-blockers such as rosmarinic
acid, curcumin and caffeic acid extend the lifespan of the nema-
tode Caenorhabditis elegans or fruit flies.(5) PAK1 promotes re-
production, whereas it inactivates HSP16.2 gene and shortens
lifespan, as do also PI-3 kinase (AGE-1), mTOR, and insulin-like
signalling (ILS) (Daf-2) in this nematode.(5) It is arguable that
caffeic acid and particularly artepillin-C play a role in slowing
aging cellular mechanism and synergistically exert an anti-
inflammatory action with propolis flavonoids.(4) This suggestive

speculation may appear contradictory when data from serum in
aged mice, showing a marked increase in inflammatory cytokines
on increasing Brazilian propolis assumption, are considered.(1) The
Authors concluded that this evidence assessed the improvement in
inflammatory response caused by propolis in aged mice.(1) This
circumstance addresses the positive role exhibited by nature-
derived phytochemicals on stressed, dysregulated, aged or in-
fected (inflamed) cells. Therefore, while a wide literature exists
reporting the anti-inflammatory role of flavonoids,(6) many data
from clinics should suggest a pro-inflammatory role exerted by
polyphenols in restoring health, prevent cancer onset and degener-
ative disorders.(7) Fundamentally, as like as in propolis, the most
proper idea about the activity of nature-derived polyphenols and
phenolic substances, should deal with the concept of immune
modulation, depending on the cell nature and homeostatic balance,
not merely an improvement given by inhibition or promotion
coming from the molecular nature of these molecules. Propolis is
widely used as an anti-inflammatory raw substance, expecially
during allergy and airway inflammatory disorders. The interesting
paper by Weina Gao et al., would suggest that in elderly people
Brazilian propolis may ensure a health promoting action by acti-
vating the immune response.(1) This is formally true but literature
reports many data with potentially misleading evidence about. A
combination therapy (anti-inflammatory drugs plus propolis) in
aged adults showed encouraging results(8) and, moreover, due to
yet contradictory results from clinics,(9) respect to in vitro and
animal evidence,(1,10) a more cautious, critical and less enthusiastic
debate about this substance has to be taken into account in the next
future.

Looking forward to a kind reply from yours.
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Dear Editor-in-Chief

We appreciate the interesting and helpful comments made by
Dr. Salvatore Chirumbolo(1) on our article entitled “Brazilian
green propolis improves immune function in aged mice”.(2) Our
study investigated the effects of Brazilian green propolis on
immunological parameters, such as cytokines, peritoneal macro-
phages function and antibodies in aged mice. The results
demonstrated that administration of Brazilian green propolis had a
positive effect on immune function in aged mice.

IL-1β, IFN-γ and IL-4 are cytokines secreted by macrophage,
Th1 and Th2 cells, respectively and vital in maintaining normal
immune function. For example, IL-1β is involved in a variety of
cellular activities, including cell proliferation, differentiation and
apoptosis. IL-4 is known to be active in the stimulation of B and
T cell proliferation and the differentiation of B cells into plasma
cells. IFN-γ is critical in the protection against viral, some bacterial
and protozoal infections.(3–5) It has been demonstrated that aging is
often accompanied with decreased production of IL-1β, IL-4 or
IFN-γ and compromised immune function.(6–8) Therefore, it should
be beneficial when the production of these cytokines is recovered
to some extent in the aged. In our study, serum IL-1β, IL-4 and

IFN-γ showed an increasing trend after Brazilian green propolis
treatment in aged mice and meanwhile, some immunological
parameters were also improved. A number of studies conducted in
several different laboratories also indicated that propolis, as well
as some of its components, was active in increasing the secretion
of several cytokines and the mechanisms involved are not clear
yet.(9–14) It should be pointed out that overproduction of some cyto-
kines is not beneficial and frequently associated with inflamma-
tory response or autoimmunity, as raised kindly by Dr. Salvatore
Chirumbolo.(1) However, no statistic significance was found for
serum contents of IL-1β, IL-4 and IFN-γ among different groups
in our study, suggesting that IL-1β, IL-4 and IFN-γ were not over-
produced at the doses we administrated. It is not certain whether
the production of IL-1β, IL-4 and IFN-γ will be enhanced further
if more propolis is administrated.

We consider that Brazilian green propolis is potential to be a
regulator of immune/inflammatory response or an immuno-
enhancer and may have a health promoting action in the aged,
though further studies in elderly subjects are needed. It is also
necessary to further investigate the roles played by individual
compounds present in Brazilian green propolis, such as artepillin
C, cinnamic acid or other components.

References

1 Salvatore Chirumbolo. Anti-inflammatory property of propolis. J Clin

Biochem Nutr 2015; 56: 163.

2 Gao W, Wu J, Wei J, et al. Brazilian green propolis improves immune func-

tion in aged mice. J Clin Biochem Nutr 2014; 55: 7–10.

3 Bao Y, Cao X. The immune potential and immunopathology of cytokine-

producing B cell subsets: A comprehensive review. J Autoimmun 2014; 55:

10–23.

4 Zhao R, Zhou H, Su SB. A critical role for interleukin-1β in the progression

of autoimmune diseases. Int Immunopharmacol 2013; 17: 658–669.

5 Miller CH, Maher SG, Young HA. Clinical use of interferon-gamma. Ann N

Y Acad Sci 2009; 1182: 69–79.

6 Meydani SN, Endres S, Woods MM, et al. Oral (n-3) fatty acid supplementa-

tion suppresses cytokine production and lymphocyte proliferation: comparison

between young and older women. J Nutr 1991; 121: 547–555.

7 McNerlan SE, Rea IM, Alexander HD. A whole blood method for measure-

ment of intracellular TNF-alpha, IFN-gamma and IL-2 expression in stimulated

CD3+ lymphocytes: differences between young and elderly subjects. Exp

Gerontol 2002; 37: 227–234.

8 O'Mahony L, Holland J, Jackson J, Feighery C, Hennessy TP, Mealy K.

Quantitative intracellular cytokine measurement: age-related changes in pro-

inflammatory cytokine production. Clin Exp Immunol 1998; 113: 213–219.

9 Bachiega TF, Orsatti CL, Pagliarone AC, Sforcin JM. The effects of propolis

and its isolated compounds on cytokine production by murine macrophages.

Phytother Res 2012; 26: 1308–1313.

10 Orsatti CL, Missima F, Pagliarone AC, Sforcin JM. Th1/Th2 cytokines’

expression and production by propolis-treated mice. J Ethnopharmacol 2010;

129: 314–318.

11 Lima LD, Andrade SP, Campos PP, Barcelos LS, Soriani FM, Moura SA,

Ferreira MA. Brazilian green propolis modulates inflammation, angiogenesis

and fibrogenesis in intraperitoneal implant in mice. BMC Complement Altern

Med 2014; 14: 177.

12 Shimizu T, Takeshita Y, Takamori Y, et al. Efficacy of Brazilian propolis

against herpes simplex virus type 1 infection in mice and their modes of

antiherpetic efficacies. Evid Based Complement Alternat Med 2011; 2011:

976196.

13 Yuan J, Lu Y, Abula S, et al. Optimization on preparation condition of

propolis flavonoids liposome by response surface methodology and research

of its immunoenhancement activity. Evid Based Complement Alternat Med

2013; 2013: 505703.

14 Park JH, Lee JK, Kim HS, et al. Immunomodulatory effect of caffeic acid

phenethyl ester in Balb/c mice. Int Immunopharmacol 2004; 4: 429–436.


