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Antibacterial  activity  of  propolis  balm  and  silver  sulphadiazine  applied
onto  burn  wounds  in  2  pigs  of  bia ał  zwis ouchał  breed  was  compared.  The
efficiency  assessment  was  based  on  the  clinical  and  microbiological
examination.
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The  apitherapeutics  are  products  obtained  from  bees.  Many  clinical
observations  and  experiments  proved  their  biotic  influence  on  the
human  organism.  They  have  immunomodulating,  cell  stimulating,
regenerative,  detoxifying,  and  antibacterial  properties  (5).
Propolis  is  a  resinous  hive  product  collected  by  honeybees  from  various

plant  sources.  It  is  popular  in  folk  medicine  due  to  its  broad  spectrum
of  biological  activities.  Many  scientific  articles  related  to  the
pharmacological  properties  of  propolis  mention  its   antihepatotoxic,
antitumour,  antioxidative,  antimicrobial,  and  anti- inflammatory
properties  (1,  4).  Propolis  showed  good  antimicrobial  activity  against
many  bacteria,  particularly  Streptococcus  pneumoniae,  Haemophilus
influenzae  and  Moraxella  catarrhalis,  but  not  against  Enterobacteriacae
(2).

The  infection  of  burn  wounds  with  multiple  organisms,  with
superadded  problem  of  drug  resistance,  indicates  the  institution  of  a
drug  policy  by  the  hospitals  for  burned  patients  (8).  Gram- positive



bacteria  are  predominant  in  colonization  of  the  burn  wounds.  In  the
patients  with  more  than  40%  of  total  body  surface  burned,
Staphylococcus  aureus  was  the  most  frequently  isolated  organism  (10).
The  significant  role  of  Candida  albicans  in  the  infection  of  burn  wounds
was  underlined  (6).  In  those  wounds  the  most  commonly  isolated
organisms  were  Staphylococcus  aureus  and  Pseudomonas  (3).

Skin  burn  wounds  appear  to  be  the  perfect  model  for  the  clinical
examination  and  laboratory  testing  of  healing  and  antimicrobial
properties  of  drugs.  Therefore,  antimicrobial  activity  of  propolis  balm
applied  onto  burn  wounds  in  pigs  was  evaluated  on  the  basis  of  clinical
and  microbiological  examinations.

Material  and  Methods

Two  pigs   of  bia a zwis oucha  ł ł breed,  30- 40  kg  of  body  weight
and  15- 16  weeks  old,  were  used  in  the  experiment.

 The  model  of  the  burn  wound  was  prepared  according  to
Hoekstra  standard.  Each  pig  was  burned  superficially  for  10  s  in  the
symmetrical  distance  with  hot  (170º  C) brass  brick  (450  g) at  9  places  on
each  side.  Every  burn  wound  was  1.5x3  cm  of  size  and  the  total  burned
surface  did  not  exceed  10% of  the  body  surface.  Before  burning,  the  pigs
were  put  to  general  anesthesia  with  1  mg/20  kg  b.w.  of  atropine
sulphate,  0.1  ml/kg  b.w.  of  2% Sedazin  (Xylazinum)  and  10  mg/kg  b.w.
of  Bioketan  (ketamine  hydrochloride).

The  burn  wounds  regarded  as  experimental  ones  were  treated
once  a  day  with  1% propolis  balm,  prepared  on  standard  medium.  The
control  burn  wounds  were  treated  with  1%   silver  sulphadiazine  (SSD),
applied  also  once  a day.

For  microbiology  examination  the  swabs  were  taken  from  the  burn
wounds  on  1,  3,  5,  10  and  15  d  of  the  experiment  using  transpor t  media
for  aerobic  and  anaerobic  bacteria.  The  samples  were  analyzed  by
culture,  microscopic  examination  and  biochemical  tests  (API-
bioMèrieux),  according  to  NCLS standards.  Quantitative  and  qualitative
analyses  were  performed.  At  the  same  time  microbiological  control  of
skin  and  propolis  balm  was  performed.  

In  the  clinical  assessment  of  the  healing  process  of  after - burn
wounds,  observations  concerned  the  appearance,  size  of  wound  area,
and  skin  in  their  neighbourhood,  and  furthermore,  the  process  of
granulation  and  formation  of  the  crust  occurring  on  the  surface  of
wounds.

The  experiment  was  performed  according  to  the  rules  of  Good
Laboratory  Practice  and  was  accepted  by  the  Regional  Ethical  Board  for
Experiments  on  Animals.

Results
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Results  of  clinical  examinations.  Observations  and  examination
concerning   general  condition  of  animals  and  wound  healing  process  are
presented  in  Table  1.

For  the  first  twenty - four  hours  the  analgesic  medications  were
administered  to  eliminate  an  eventual  pain  feeling  in  animals.  In  the
next  days  of  the  experiment,  the  animals  showed  a  normal  reaction  to
the  environment  and  revealed  no  symptoms  of  suffering  from  the  after -
burn  wounds.  

Table  1
Comparison  of  healing  process  in  pigs

Day 1% propolis  balm 1% silver  sulphadiazine  (SSD)
1,  3,  5 Clinical  image  was  similar.  Inflammation  with  large  quantity  of

exudation  and  swelling  of  skin  surrounding  the  place  of  scald
was  accompanied  by  necrotic  changes..

15 Areas  of  wounds  markedly
diminished  to  1.0  x 2.5  cm
and  were  coated  with  a
delicate  epidermis  with
light  pink  colour.

Crusts  were  still  adhered  to  the
surface  of  wounds.  On  edges  they
came  from  wound  surface.  In
these  places  an  epidermis
appeared  with  a  red  tint  what
could  indicate  the  scar.  The  area
of  wounds  did  not  diminish.

20 Wounds  were  healed. Crusts  came  off  the  surface  of
wounds.  Under  the  crusts  there
were   reddened  scars.  Size  of  the
wounds  did  not  change.

 Results  of  bacteriological  examinations.  The  following
microorganisms  were  isolated  during  the  first  24  h  from  wounds  treated
with  propolis  balm:  Staphylococcus  aureus,  Staphylococcus  epidermidis,
Enterococcus  faecalis,  Bacillus  spp ., and  Candida  albicans.  Their  growth
was  obseved  for  the  next  days  of  the  experiment  until  day  10.  On  day  15
only  the  growth  of  Staphylococcus  aureus  and  Candida  albican  was
continued.

In  the  wounds  treated  with  SSD, in  the  first  twenty - four  hours  of
the  experiment,  the  growth  of  Staphylococcus  aureus  and  Enterococcus
faecalis  was  observed.  Presence  of  these  species  was  demonstra ted  also
on  the  3 rd ,  5 th  and  10 th  d  of  the  experiment.  However,  on  day15  only
Staphylococcus  aureus   was  isolated.
 Simultaneously,  the  quantitative  examinations  of  bacterial  flora  in  the
after - burn  wounds  were  conducted.  In  wounds  treated  with  propolis
balm  the  number  of  microbes  existing  on  1  cm 2 of  the  wound  in  the  first
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24  h  was  1x10 5 and  increased  up  to  1x10 6 on  the  3 rd  d . This  number  was
stable  till  the  5 th  d  of  the  experiment.  However,  on  the  10 th  d  it
decreased  considerably  to  6x10 5 and  on  day  15  dropped  to  2x10 4. This
value  was  smaller  than  the  initial  one,  what  showed  that  the  use  of
propolis  balm  decreased  the  number  of  microbes  existing  in  the  first  24
h  of  the  experiment.

In  the  wounds  treated  with  SSD – in  the  first  24  h  the  number  of
microbes  was  2x10 4 and  gradually  increased  during  the  following  days
of  examination  to  reach  6x10 5   on  day  5.  On  the  10 th  d  the  number  of
microbes  began  to  decrease  imperceptibly  and  on  day  15  its  value  was
2x10 5. The  results  of  microbiological  examinations  are  showed  in  Fig. 1.

Microbiological  examinations  of  the  skin  performed  before  the
use  of  the  preparations  revealed  the  presence  of  Staphylococcus  aureus
and  Candida  albicans  organisms . Their  number  ranged  from  2x10 4 /  cm 2

to  9x10 4 /  cm 2  . 
Quantitative  examinations  of  microbiological  sterility  of

preparations  showed  no  presence  of  any  pathogenic  microbes.
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Fig. 1.  Total  number  of  all  isolated  bacteria  from  burn  wounds.
 

Discussion

Our  clinical  observation  and  bacteriological  examinations
demonstra ted  that  propolis  balm  was  more  effective  than  SSD. Propolis
samples  from  different  geographic  areas  were  investigated  for  their
antibacterial,  antifungal  and  antiviral  activities  (5).
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These  results  could  explain  the  observed  therapeutic  properties
of  propolis  in  the  promoting  of  the  wound  healing.   We observed  in  our
clinical  examinations  that  the  wounds  treated  with  propolis  balm,  were
healed  after  20  days.  At  the  same  time  in  wounds  treated  with  SSD the
crusts  came  off  the  surface  of  wounds  and  under  the  crusts  there  were
reddened  scars.  Size  of  the  wounds  did  not  change.

Tsarev  et  al. (9)  reported  that  the  propolis  used  in  the  routine
treatment  of  infected  wounds  displayed  a  stimulating,  anti -
inflammatory,  and  antimicrobial  activity.  Scheller  et  al . (7) demonstrated
a  synergistic  effect  of  propolis  on  the  growth  of  Staphylococcus  aureus
and  synergism  and  correlation  between  ethanolic  extract  of  propolis  and
some  antituberculosis  drugs.

Our  obtained  till  now  results  demons trated  the  bacteriostatic
activity  of  the  examined  apitherapeutic  drug  in  relation  to
Staphylococcus.  aureus  and  the  germicidal  activity  in  relation  to:  Bacillus
spp.,  Ent.  faecalis,  and  Candida  albicans . 

On  the  basis  of  our  clinical  experiments  and  bacteriological
analysis  it  should  be  supposed  that  propolis  balm  has  an
unquestionable  influence  on  the  healing  process  of  after - burn  wounds,
accelerating  recovery  processes.  The  tests  let  us  to  make  an  initial
comparative  assessment  of  the  preparations  used.  Our  examinations
clearly  showed  that  propolis  balm  profitably  influences  the  healing
process  of  after - burn  wounds  in  comparison  with  the  universally  used
SSD.
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