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Antitumoral effect o f ethanolic extract o f propolis (EEP) 
was demonstrated in mature mice-bearing Ehrlich carcino
ma. Survival rate after EEP treatment was compared to 
that of bleom ycin, given alone or in combination every two 
days for 36 days and follow ed up for 14 additional days. 
The survival rate at 50 days was 55% after EEP and 40% 
after bleom ycin, while all the mice-treated with EEP +  
bleomycin combination demonstrated shorter survival than 
the controls. It is concluded that while the in vivo activity of 
bleomycin is reduced in the presence o f cytochrome-C-re- 
ductase inhibitors (like som e of the EEP components are), 
the antitumoral property o f EEP in the tumored animal 
m odel studied is significant and lasting.

Introduction

Propolis is a natural resinous product of honey 
bees, used to strengthen and wax their nests. It is rich 
in free am ino acids and flavonoids, and has anti
bacterial properties [1]. Its ethanolic extract exhib
ited m arked antiprotozoan activity [2], it raised the 
m itotic index of cells cultivated in vitro, and in ten
sified N A D H  2-reductase activity in such cells [3], In 
vivo  E E P  dem onstrated  enhanced activity of the en 
zymes N A D H  2 and glucose-6-phosphatase in rats
[4], accelerated the rate  of ossification and stim u
lated regeneration  of dental pulp [5]. W hile paren
teral adm inistration of E E P  to rabbits does not 
induce anti-E E P  antibody synthesis in vivo [1], it 
increases the num ber of cells synthesizing antibodies 
in vitro [6]. In aging subjects with im pairm ent of im 
m unological functions, application of crude propolis
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or E E P  restored several of these functions [7], Its 
im m unostim ulatory activity was dem onstrated  in 
vitro: E E P  increased the cytotoxicity of NK cells 
(S. Scheller and W. Krol, unpublished), inhibited 
the developm ent of H eLa (cervix) and KB (naso
pharynx) carcinom a cells in vitro and exerted  cyto
toxic activity on Ehrlich carcinom a cells [8]. In vivo 
studies indicated that E E P  stim ulated the im m une 
system in patients with prostate inflam m ation [9]. 
These properties led us to com pare its anti- 
tum orogenic properties in m ice-bearing Ehrlich car
cinom a with bleom ycin, which is highly effective in 
this tum or model.

Materials and Methods

Forty BALB/c mice (20 m ales and 20 fem ales), 
weighing 22—25 g each were used for this study. 
They were injected IP with Ehrlich effusive carcino
ma cells suspended in H ank’s m edium , 106 cells/ 
0.3 ml per m ouse, and were divided into five equal 
groups. Each group was trea ted  IP with 0.5 ml of one 
of the following preparations, on every o ther day, for
36 days; E E P  0.25%  in 1% D M SO ; bleomycin (N ip
pon Kayaku C om p., Tokyo, Japan), 0.001%  in 1% 
D M SO; E E P  and bleomycin m ixture (0.5 ml solu
tion containing 0.25%  dried E E P  and 0.001% 
bleomycin) in 1% D M SO ; 1% D M SO or saline. Sur
vival was m onitored daily at 10 a .m ., and presented  
graphically as a function of tim e. D M SO (B D H  L td ., 
Poole, E ngland), was diluted with physiological 
saline. Propolis was collected in the beehive of the 
U niversity’s farm . The procedure for preparing its 
ethanolic extract was described in a previous publica
tion from this laboratory  [10].

Results and Discussion

Fig. 1 illustrates the survival of each of the experi
m ental groups, as recorded daily from  day 0, through 
the end of the trea tm en t period (day 36) up to  day 
50. Survival patterns after E E P  and bleomycin were 
similar, with the effect of bleomycin starting to  di
minish on day 17, while E E P  m anaged to  negate 
m ortality of the tum ored mice up to  day 25. Survival 
of the mice undergoing separate  E E P  or bleomycin 
treatm ents were 55% and 40%  on day 50, respective
ly. M ortality rates of control mice reached 100% on 
day 40—42, while m ortality of the E E P  4- bleomycin 
com bination group was higher than the controls, and 
reached 100% on day 33. T here is no significant dif-
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Fig. 1. The effect of 
ethanolic extract of propo
lis (E E P), as compared to 
bleom ycin, alone and in 
com bination, on survival 
rate of mice-bearing Ehr
lich carcinoma (n =  40).

ference in m ortality  betw een male and fem ale mice 
in any of the groups.

A ntitum oral activity of E E P  against Ehrlich car
cinom a cells and the inhibitory effect of different ex
tracts on developm ent of H eL a and KB cells in vitro 
is suggested to be related  to its content of flavonoids 
[8]. Flavonoids affect m etabolic stages of Ehrlich car
cinom a cells, e.g. inhibit the incorporation of thy
m idine, uridine and leucine into them  which in turn 
lead to inhibition of D N A  synthesis [11]. The inhibi
tory role played by flavonoids in the antineoplastic 
process, has also been confirm ed in o ther experim en
tal models. Flavonoids inhibit carcinogenesis in
duced by polycyclic arom atic hydrocarbons in cancer 
m odels [12]. The mechanism s of these activities are 
connected with the ability of the flavonoids to inhibit 
m etabolic stim ulation induced by such polycyclic 
arom atic hydrocarbons and by affecting the activity 
of som e cell p rom oters [12].

O ur previous in vivo  observations suggest that the 
antitum oral activity of propolis extract is related  to 
its im m unostim ulatory property  [6], Exam ple of this 
activity is the enhanced an titum oral activity dem on
strated  by E E P  on NK cells and Ehrlich carcinom a 
cells in vitro. The antagonistic effect of E E P  +  
bleomycin com bination is probably neutralizing the 
antioxidative property  of the drug [13]. This property 
is antagonistic to the m ode of action of bleom ycin, as 
the latter is a glycopeptide antibiotic, which is acti
vated by superoxide ion and by free radicals [14], and 
which in vitro exhibits reduced D N A  degenerative 
activity in the presence of standard  free radical 
scavangers [15]. A ttem pts to elucidate detailed 
mechanism  of E E P  activity on Ehrlich carcinom a 
and further studies on com bined therapies using E E P  
and o ther antitum oral drugs, are currently  being 
studied in our laboratory.
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