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The Effect of Propolis on Mycobacterium sp.

Wpływ wyciągów z kitu pszczelego na Mycobacterium sp.

*
BjiMHHne bwthjkkm M3 iriejimioro KJien Ha Mycobacterium sp.

Propolis has been used as a remedy for a very long time. It possesses 
strong bactericidal and bacteriostatic properties. The Chemical composi­
tion of propolis has not been accurately investigated yet. Two separate 
substances are distinguished in propolis, i.e. the so-called propolis proper 
constituting a mixture of wax, pollen, resins and essential oils, and pro­
polis balsam containing volatile oils, resins, tannins and also wax whose 
composition cannot be identified with beewax (16).

Many authors madę attempts to study the influence of propolis on 
various genera of bacteria (6, 9, 11, 12). It follows from Lindenfels- 
ter’s studies (11) that alcohol extracts from propolis inhibit the growth 
of saprophytic acidoresistant bacilli. Studies on the influence of extracts 
from propolis on pathogenic bacilli were carried out amqng others by 
K ar i m o v a, Radionova(8) and K i v a ł k i n a (9) who demonstrat- 
ed bacteriostatic action of propolis in egg media and observed that propolis 
considerably weakens or even inhibits the growth of bacilli previously 
kept in extracts from propolis. It is also interesting that the Soviet authors 
report that propolis collected in 15 different places in their country 
showed antibacterial properties only in 4 cases (8).

Propolis is used in therapy in the Soviet Union as ointment, ijn the 
form of Solutions in rnilk and alcohol Solutions. These preparations have 
been used in treatmęnt of the skin with various kinds of exanthems, myco- 
sis as well as in treatment of frostbites.
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They were also used in staphylococci and streptococci infections. Pro­
polis butter and milk were also used in treatment of human tuberculosis 
(2, 13, 14).

The reports presented above of therapeutic action of propolis, particu­
larly against tuberculous bacilli have encouraged us to study the effect- 
iveness of propolis extracts from propolis collected in Poland on the 
growth of saprophytic acidoresistant bacilli as well as typical pathogenic 
bacilli.

MATERIAŁ

The authors used propolis gathered in Warsaw in spring and autumn as well 
as propolis gathered in the Lublin district in various seasons of the year. Anti- 
bacterial action of extracts from propolis was studied on pathogenic strains of 
Mycobacterium obtained from the Phthisical Ir titute in Warsaw: Mycobacterium 
tuberculosis v. hominis H37RV, Mycobacterium tuberculosis v. bovis AN5-Puławy, 
and Mycobacterium tuberculosis v. avium Pt-Cracow. Saprophytic acid-fast 
bacilli: Mycobacterium 607, Mycobacter um 279, Mycobacterium phlei and Myco­
bacterium smegmatis used in the cxperiments — carr the Strain Museum
of the Department of Plant Physiology, Mariae Curie-Skłodowska University, Lublin. 
The studies with the use of pathogenic bacilli were carried out on Lówenstein- 
-Jensen medium, in the case of saprophytic acid-fast bacilli on nutrient agar 
and Sauton’s medium.

METHODS

1. Preparation of alcohol extract from propolis. 100 g of 
propolis was added to 100 ml of 25% ethylene alcohol, shaken for 1 h and left for 
the next day. After 24 hrs propolis dissolved in alcohol and was shaken again for 
1 hr. The solution was filtrated through Schott G-2 and G-5 filters. The extract 
obtained was kept in a dark bottle tightly closed and stored in a refrigerator (4°C).

2. Preparation of aąueous extract from propolis. 100 g of 
propolis was added to 100 ml of distilled water and heated at 60°C for 1 h. Then 
the solution was filtrated through Schott G-2 and G-5 filters. The extract was 
stored in a dark bottle tightly cic. ed and plac. 1 in a refrigrator (4°C).

3. Preparation of moist bulk of bacilli. Pathogenic bacilli were 
multiplied on Lowenstein-Jensen medium at 37°C for 7 weeks. Then the bacterial 
suspension (1 mg/ml) was homogenized in bacterial mortar and diluted in physio- 
logical salinę up to 0.001 mg ml.

4. Cylindric method.

EXPERIMENTS

1. THE EFFECT OF INCUBATING PATHOGENIC TUBERCLE BACILLI IN PROPOLIS 
EXTRACTS

The suspension of Mycobacterium tuberculosis H37RV, Mycobacterium 
tuberculosis AN5 and Mycobacterium tuberculosis Pt-Cracow (concen- 
tration of 0.01 mg of moist bacilli bulk in 1 ml) was incubated for 2, 6,
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12, and 24 hours in aqueous and alcohol Solutions of propolis. PrGpolis 
preparations were prepared from the basie solution (extracts from 100 g 
of propolis dissolved in 100 ml of alcohol or water) at dilutions 1:2,, 1:5, 
1:10 and 1:50. To 9 ml of particular diluticęis of propolis was added 1 ml 
of bacilli suspension i.e. 0.001 mg of the moist bacteria bulk. As the 
control were used bacilli kept in distilled water and also in 25% ethylene 
alcohol for 2, 6, 12 and 24 hrs.

After 2, 6, 12 and 24 hour contact of the bacilli with the extracts 
from propolis, 0.1 ml of the liquid containing 0.0001 mg of moist bacilli 
was taken from each combination of the experiments. This suspension 
was inoculated on Lówenstein-Jensen slants and then ineubated at 37°C. 
It appeared that a two-hour ineubation of the strain in 1:50 water or 
alcohol solution of propolis was enough to inhibit its growth. In the 
case of AN5 and Pt-Cracow. strain no growth inhibition of these bacteria 
was observed. The results were checked after 6 weeks in comparispn with 
the control (Table 1).

After 9 weeks of ineubation the H37RV strain treated with propolis 
diluted at 1:5, 1:10 and 1:50 for 2, 4 and 6 hrs respectively showed 
some growth. After 10 weeks of ineubation the H37RV strain grew in all 
the combinations of the experiment.

Table 1. The effect of extracts from propolis on pathogenic bacilli

Mycobacterium tuberculosis 
H37RV

Propolis ---------------------------------------------
Solutions Contact time in hrs

Mycobacterium tuberculosis 
AN5 and Pt-Cracow

Contact time in hrs

2 6 12 24
control

2 6 12 24
controi

1:2 + + + 4- + +
1:5 — — — — + + + + + +
1:10 — — — — + + + + + +
1:50 — — — — + 4- + + + 4-

— lack of bacteria growth, + growth of bacteria.

Table 2. The effect of extracts from propolis on the growth of pathogenic bacilli 
(water and alcohol extracts added directly to the medium)

Alcohol extract Water extract
propolis H^Ry an. Pt-Cracow H^Ry AN, Pt-Cracow

control

1 _ + + + +
5 — — — + + + +

10 — — — — — — +
30 — — — — — — +
50 — — ~~~ — — +

— lack of bacteria growth, + growth of bacteria.
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2. THE EFFECT OF PROPOLIS EXTRACTS ON THE GROWTH OF VIRULENT BACILLI

The Lówenstein-Jensen medium was supplemented with aąueous 
or alcohol extract from propolis in concentrations of 1, 5, 10, 30 and 50%; 
the primary propolis extract cantaining 100 mg of propolis in 100 ml 
of water, was used as a basis. To the control was added the same amount 
of water or 25% ethyl alcohol. In media prepared in this way the strains 
H27Rv, AN5 and Pt-Cracow were inoculated with 0.1 ml of bacilli suspen- 
sion (0.0001 mg of moist bacilli per one test-tube). The strains were incu- 
bated at 37 °C and the results were checked after 5 weeks for the strains 
AN5 and Pt-Cracow and, after 6 weeks for the H37RV strain. After this 
period the bacilli were incubated for another 3 months> during which 
the results were checked every second week. It appeared that 1% addi­
tion of alcohol extract caused inhibition of Mycobacterium growth. In 
the case of aąueous extracts only the 10% extract caused growth inhibi­
tion of the bacteria.

3. THE EFFECT OF EXTRACTS FROM PROPOLIS ON THE GROWTH OF ACID-FAST BACILLI 
(CYLINDRIC METHOD)

For the experiments the authors used a 4-day culture of saprophytic 
acid-fast Mycobacterium 607, Mycobacterium 279, Mycobacterium phlei 
and Mycobacterium smegmatis cultivated on Sauton’s medium. In 
this method metal cylinders of acidoresistant steel, 8 mm in external 
diameter and 12 mm high were used. 15 ml of nutrient agar containing 
a loop-ful of moist bacilli was poured on to 9 cm Petri dishes on which

Table 3. The effect of alcohol and water extract from propolis on the growth of 
saprophytic acid-fast bacilli (cylindric method)

Propolis 
concen- 
tration 
in mg

Mycobacterium Mycobacterium Mycobacterium Mycobacterium
607 279 phlei smegmatis

Zones of growth inhibition in mm

alcohol water alcohol water alcohol water alcohol water 
solution solution solution solution

5
10 12 12 11 11 12 12 11 11
25 15 14 13 12 15 13 14 13
50 16 16 16 15 15 16 15 14

100 18 18 18 18 17 18 18 17
250 26 26 26 26 25 26 25 25

Control — — — — — — — —
(water or 
alcohol)



The Effect of Propolis on Mycobacterium sp. 147

5 cylinders were previously mounted. Each well obtained after the re- 
moving of the cylinder was filled with 0.5 ml of aąueous or alcohol solu- 
tion of propolis at concentrations 5, 10, 25, 50, 100 and 250 ml/mg. The 
control wells were filled with 0.5 ml of distilled water or with 0.5 ml of 
25% ethyl alcohol. The results were checked after 4 days. The inhibition 
zones of bacteria growth were measured. Inhibition of bacteria growth 
was already obtained at the concentration of 10 mg/ml of propolis for 
all strains used in the experime|nts. The results are summarized in 
Table 3.

RESULTS AND DISCUSSION

It follows from the studies of K a r i m o v a (6, 7, 8) and K i v a ł k i n a 
(9) that the action of propolis extracts on Mycobacterium depends on the 
period of its storing as well as on the localities of its collection. We agree 
with this opinion. It appeared that the propolis gathered in Warsaw did 
not show any antibacterial action either on saprophytic or pathogenic 
strains. The extracts from propolis gathered in the Lublin district, how- 
ever, acted on Mycobacterium. In experiments with keeping pathogenic 
bacilli in propolis Solutions, only the growth inhibition of the strain 
M. tuberculosis v. hominis H37RV was found, whereas bacilli of the avian 
type (Pt-Cracow) grew morę abundantly after two hours of their contact 
with the extracts from propolis. The extracts from propolis stimulated 
the growth of this strain after a short time of keeping these bacteria in 
propolis extracts. No inhibitory effect of the propolis extracts on bacilli 
v. bovis (AN5) was found in these experiments. Ka r i m o v a found in 
experimeints on direct addition of propolis to the media that bacteriosta- 
tic action of propolis extracts occurred only at large concentrations of 
propolis. J o i r i s h (4) states that addition of propolis to the media did 
not inhibit the growth of bacilli, on the contrary, it accelerated their 
growth.

In this investigation the authors observed the action of alcohol extracts 
on bacilli of all types already at Iow concentrations of propolis. Water 
extracts inhibited the growth of these bacteria only at the concentration 
of 10% in the medium. It seems that the differences between the data 
chiefly result from the fact that Joirish did not define the types of the 
bacilli he studied, and it could have also happened that the propolis sam- 
ples used in the studies, were inactive to the bacilli. It is known that 
bacteriolytic properties of propolis depend on its Chemical composition, 
the way of storing, the preparation and on the localities of its collection. 
Therefore, some samples of propolis were not active with regard to the 
strains used in the experiments.
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As regards saprophytic acid-fast bacilli, the results obtained in this 
paper agree with those of other authors. Lindenfelster (10, 11) 
obtained growth inhibition of M. phlei and M. smegmatis using alcohol 
extracts from propolis. Similarly, in our studies it was shown that aąueous 
and alhocol extracts inhibit the growth of saprophytic acid-fast bacilli 
as well as that of the strains of M. phlei and M. smegmatis.

On the basis of the experiments carried out and the results obtained 
it can be concluded that M. tuberculosis v. hominis are morę sensitive 
to propolis preparations than those of the bovine and avium types. The 
results obtained encourage us to further studies which would help to 
determine what component of propolis is responsible for its antibacterial 
action.

CONCLUSIONS

1. Water and alcohol extracts from propolis added directly to the 
medium inhibit the growth of Mycobacterium tuberculosis H37RV, Myco­
bacterium AN5 and Mycobacterium tuberculosis Pt-Cracow.

2. A temporary treatment of H37RV with water and alcohol extracts 
inhibited bacterial growth. Incubating the strains AN5 and Pt-Cracow 
in propolis Solutions has had an inhibitory effect on the growth of these 
bacteria.

3. Extracts from propolis inhibit the growth of saprophytic acidore­
sistant bacilli.

4. The activity of propolis depends on the locality of its collection.
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STRESZCZENIE

Zbadano wpływ ekstraktów propolisowych z kitu pszczelego, zebranego w Pol­
sce, na wzrost saprofitycznych i patogennych prątków gruźlicy. Wyciągi wodne 
i alkoholowe z kitu pszczelego dodane bezpośrednio do podłoża hamują wzrost My­
cobacterium tuberculosis v. hominis H37RV, Mycobacterium tuberculosis v. bovis 
AN5 Puławy i Mycobacterium tuberculosis v. avium Pt-Kraków. W próbach z prze­
trzymywaniem prątków patogennych w roztworach alkoholowym i wodnym z kitu 
pszczelego zauważono zahamowanie wzrostu tylko szczepu typu ludzkiego H37Rv. 
Prątki typu ptasiego Pt-Kraków rosły obficiej już po 2 godz. kontaktu bakterii 
z ekstraktami z propolisu. Przetrzymywanie szczepu bydlęcego AN5 w roztworach 
z kitu nie wpływa hamująco na wzrost tych bakterii.

Wykazano, że wyciągi z kitu hamują wzrost saprofitycznych prątków kwaso- 
opornych. Aktywność przeciwprątkowa preparatów z kitu pszczelego zależy od 
miejsc zbioru kitu. Kit zebrany w Warszawie nie był czynny w stosunku do prąt­
ków. Natomiast wyciągi propolisowe z kitu zebranego na terenie województwa 
lubelskiego działały na Mycobacterium.

PE3IOME

W3yHajiocb BJiMHHue SKcrpaKTOB nponojiMca M3 coópamioro b Ilojibuie nueJiMHOro 
KJiea Ha pocr canpoc}3MTHbix u naToreHHbix Ty6epKyjie3Hbix najioaeK. OKa3ajiocb, 
hto BOfluas m cnupTOBaa BbiTHJKKM H3 nuejiHHoro KJiea, noąaBaeMbie nenocpefl- 
CTBenHO b nwTaTeJibnyio cpeąy, topmo3«t pocT Mycobacterium tuberculosis v. ho­
minis H37Rv, Mycobacterium tuberculosis v. bovis AN5 Puławy, Mycobacterium v. 
avium Pt-Kraków. IIpu xpaneHHM naT0reHHbix naaoueK b cnwpTOBOM w bo/uiom 
PacTBopax n3 nuejiHuoro KJiea Haóaioflaaocb ropMOJKenue pocTa tojibko inTaMMa
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HejioBenecKoro Twia (H37RV). IlaJiOHKH nTHHbero rana (Pt-KpaKOB) pocjin óojiee 
oómjibho yxe cnycTH 2 naca nocne KOHTaKTa 3tmx 6aKTepnii c 3KCTpaxTaMn M3 
nponojiMca. XpaHenne CKOTnoro uiTaMMa (AN5) b pacTBopax M3 miejWHOro KJiea Ha 
pocT 3tmx 6aKTepnii TopM03ame He bjihhct. YcTaHOBjieHO, hto błithhckm m3 nnejiM- 
HOrO KJiea T0PM03HT POCT KHCJIOTOyCTOMHHBbIX CanpOtJ)HTHbIX najIOHeK. IIpOTHBO- 
najiOHHaa aKTHBHOCTb npenapaTOB M3 nnejiMHOro KJiea 33bmcht ot MecTa ero cóopa. 
Kjieii, coópauiibiii b BapmaBe, na najiono ne fleiiCTBOBaJi. B to me BpeMH bmthjkkh 
M3 nponojiMca M3 nnejiMiioro Kjiea, coópaHHoro Ha TeppwTopMM JIioSjimuckoto Boe- 
EO/iCTBa, BbiJiM aKTMBHbiMH no OTHOiueHMio k Mycobacterium.


