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ABSTRACT

The Philippine stingless bee (Tetragonula biroi Friese) propolis contains different bioactive compounds that
are responsible for its medicinal properties to address various disease condition. Utilizing different models
of wounds like full thickness incisional, sutured, surgical, and burn wounds and bed sores, treatment with our
locally developed sterile propolis wound dressing significantly hastened the healing rate of these wounds
through reduction of i faster wound apposition, and prevented the
development of pus formation and necrosis. The potent anti-ir y activity is ibuted to propolis
capacity to down regulate the the pro-inflammatory cytokines TNFa, IL1B and IL6. Furthermore, propolis
exhibit remarkable anti-pain activity against somatic and pain | with the of
wounds. Histopathologic examination of wound sites showed re-epithelialization and intact dermal matrix
with fast growth of hair follicles and sebaceous glands with propolis wound  dressing treatment. The hair
growth promoting effect of propolis is through stimulation of hair follicles development by activating the
‘Whnt/B-catenin signaling pathway. Cost benefit analysis shows huge savings with treatment of propolis
wound dressing. Collectively, these information infer the uniqueness and high potential of the Philippine
stingless bee propolis for development of high value biomedical products such as the propolis wound
dressing for the management of different types of wounds in animals and humans.

INTRODUCTION

Philippine stingless bee propolis has demonmmed promise as a therapeutic agent, driving

into its d-healing and icinal properties. Preliminary studies in murine models
revealed its ability to accelerate wound closure and modulate key inflammatory pathways. Building
on this foundation, subsequent research explored propolis-based treatments in feline surgical and
wound management, offering insights into the translational potential of this natural product for both
animal and human health applications.

MATERIALS & METHODS

One hundred six (106) male ICR mice underwent dorsal skin preparation followed by the creation of
a 1-cm incisional wound and left as is or sutured using non-absorbable material. Standardized

(propolis-alginate, povidone-iodine, fusidate sodium) were applied topically, and progress
was monitored over 14 or 21 days.

Subsequent studies used 15 male and 15 female domestic shorthaired cats. They were evaluated in
studies involving either a dorsal 3-cm incisional wound and left as is or sutured with non-absorbable
material, and surgical wounds from ioh ies, r ivel were the same as in
the mouse models. Histo-morphometric analysis was performed on biopsy samples to assess collagen
formation, epidermal thickness, angiogenesis, and cellular characteristics within the healing tissue.
Statistical analysis of total wound scores and healing times was performed, and the cost effectiveness
of each treatment was evaluated to provide a holistic view of the interventions.

RESULTS

Table 1. Comparison of mean total wound scores (MTWS), mean duration of wound healing (MDWH) and _incidence of wound closure in incisional
and sutured wound mice models treated with H202 + povidone iodine (1=17), fusidate sodium (1=20), and propolis-alginate (n=16).

INCISIONAL SUTURED

H.0; + . 0. . .
Treament grovps 0% Fusidatesodim  Propolivalginate 100 | Fuidate sodium  Propolis-clginete

MIWSotDay 1 | 7.00 % 1.46° 485+088° 588%1.3°  260+060° 250+071° 2394071

MTWSatDay 14 | 2.82£207% 1.80£1.94°" 1.13%1.67°7 1.65£1.39=" 0.89 +1.32¢" 0.39 £0.92"

MOWH (doys) | 1371 +0.49° 1317 £1.03° 1242+1.38° 1071 +198° 10.33+1.67° 9.00 + 1.65°
e 41.00% 60.00% 75.00% 35.00% 66.67% 83.33%

heoled closed wounds

Table 2. Comparison of mean fofal wound scores (MTWS) and mean duration of wound healing (MDWH) in incisional and sutured wound feline
models treated with H202 + povidone iodine (n=5), fusidate sodium (n=5), and propolis-alginate (n=5).

INCISIONAL SUTURED
Treatment groups Povi d;“’h dine Fusidate sodium  Propolis-alginate Pmi:;‘oe’;dm Fusidate sodium  Propolis-alginate
MIWSatDay1 | 4.8010.84°  4.80+0.84°  3.80+0.45°  0.160.97°  0.20£0.40°  0.08%0.27°
MIWSatDay7 | 5.60%1.95°  4.00£1.58°  1.80+0.45°  0.24%0.59°  0.08%0.27°  0.0410.20°
MIWSatDay 14 | 3.4041.52°  2.20£1.30°  0.20£0.45  0.00+0.00°  0.00£0.00°  0.00+0.00°
MIWSatDay21 | 0.80+0.45%°  1.00£0.00°  0.00+0.00°  0.0040.00°  0.00+0.00°  0.00+0.00°
MOWH (days) 18.00£4.00°  13.00%4.18%  9.00+2.45" 1120 #3.70°  7.40 2.5 5.0 *3.08a°

Table 3. Mean fotal wound scores (MTWS) and mean duration of wound healing (MDWH) in surgical wound feline models treated with H202 +
povidone iodine (n=5), fusidate sodium (n=5), and propolis-alginate (1=5).

3L y of Science,

Treatment groups H;0, + Povidone fodine Fusidate sodium Propolis-alginate
MTWS at Day 1 1.80 * 0.57° 2.20 £ 0.65° 0.80 + 0.55"
MTWS at Day 7 2.20 +0.58° 2.20 £ 0.58° 1.40 +0.61°

MTWS at Day 10 1.20 +0.52° 1.20 + 0.44° 0.00 +0.00°

MTWS at Day 14 0.00 % 0.00° 0.00 % 0.00° 0.00 +0.00°

MDWH (days) 11.60 +1.52° 11.60 + 1.95° 8.80  0.45°

Table 4. Mean (£SD) wound size (mm) of incisional and surgical wounds of cats treated with H202 + povidone iodine, fusidate sodium, and

Iginate of different peri

INCISIONAL SURGICAL
Day 0 30.00+0.00 30.00£0.00 30.00+000  528%0.00°  528+000° 528 +0.00°
Day7 | 26294278%  2687+4.06°  14.80+8.46" 4218+ 4.47° 42.45% 489° 3524 % 555"
Day 14 | 1479£10.47°"  22.80+4.23"  3.60%8.05"" 0.00 £0.00°  0.00£0.00°  0.00 * 0.00°
Day 21 0.00£0.00 0.00+0.00 0.00+0.00 0.00+0.00°  0.00%0.00° 0.0 0.00°

Table 5. Cost benefit analysis for the different ireciment dressings.
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Figure 1. Gross appearance of completely (A-C) and incompletely (D-F) healed incisional wounds of representative mouse treated with H,0,
+ povidone iodine (A, D), fusidate sodium (B, E), and propolis-alginate (C, F) dressings at Days 0, 1, 7 and 14. Take nofe of the complete

healing of the wounds at the end of the 14-day treatment perio

Day 0

Day 1 Day7 _ Day 14 Day 1 Day7  Dayl4

Day 0

Figure 2. Gross appearance of incisional (A-C) and sutured (D-F) wounds of representative cats treated with H,0, + povidone iodine (4, D),
fusidlate sodium (8, E), and propolis-alginte (C, F) dressings at Days 0, 1,7 ar

Figure 3. Skin sections from representaive incisional (A-) and sutured (M-R) wounded cats reated with H202 + povidone fodine (A-C, J-1), fusidate sodium
(D-F; M-O) and propoli-alginate (G-, P-g) freated cats at Day 7, 14 and 21. Take note of the normal epidermis and intact dermis with hair olicles, blood
vessels and sebaceous i fhe propolis-alginate reated cats (blue asterisk). Marked epidermal fhickening and dermal fibrosis were evident in the fusidate
sodium and H,0,+ povidone fodine cats. Tnere was disorgarization o the collagen fibers in he dermis of he H202 + povidone iodine (C) frected cafs. H
and € sained.

Day 7

Day 14 Day 21 Day 14 Day 21

c
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4. Gross appearance of surgical wounds of representative cats
n=m=d ih H0s¢pordone odne (A, usdote sdu (7, ord

inate. esings ot Days 1, 7, 10, 14 and 21
vt recment showed faser sagicl o healing
compared with the H,0, +povidone iodine and fusidate sodium treated

Figure 5. Skin sections of representative cafs freated
HOrspovicons odie. ) Tondere odion (D, on propas.
alginate (G-) dressings of Days 7, 14, and 21. Complete and rapid re-
epithelialization and infact dermal mafrix (ex. G- with abundant hoir
follicles and sebaceous glands (H-], blue arrows] formation were noted
£

sebaceous glands in the fusidate sodium (D-F, *) and H,0,+povidone
fodine treated cats (A-C, *). [40x, HAE stain)

Day 7 Day 14 Day 21

Cost per cat (Php) for duration
|Cost per cat per application  Number of
(Php/dey) applications in @ day  Incisional wound  Sutured wound Surgical wound
H,0, + Povidone iodine 47.58 2 1712.88 1065.79 95.16
Fusidate sodium 41.39 2 1076.14 612.57 8278
Propolis-Alginate 337 2 606.60 337.00 67.40
Te biroi propolis-alginate dressings ly d ated enh | wound healing activity in both murine and feline models.
SUMMARY & CONCLUSION These findings support its potential as an effective and ical veterinary , where the use of normal saline solution for cleaning

wounds is more recommendable.
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The Philippine stingless bee (Tetragonula biroi Friese) propolis contains different bioactive compounds that are responsible
for its medicinal properties to address various disease condition. Utilizing different models of wounds like full thickness
incisional, sutured, surgical, and burn wounds and bed sores, treatment with our locally developed sterile propolis wound
dressing significantly hastened the healing rate of these wounds through significant reduction of inflammation, exudation,
faster wound apposition, and prevented the development of pus formation and necrosis. The potent anti-inflamamtory
activity is attributed to propolis capacity to down regulate the the pro-inflammatory cytokines TNF, IL1 and IL6. Furthermore,
propolis exhibit remarkable anti-pain activity against somatic and cutaneous pain associated with the occurrence of wounds.
Histopathologic examination of wound sites showed re-epithelialization and intact dermal matrix with fast growth of hair
follicles and sebaceous glands with propolis wound dressing treatment. The hair growth promoting effect of propolis is
through stimulation of hair follicles development by activating the Wnt/B-catenin signaling pathway. Cost benefit analysis
shows huge savings with treatment of propolis wound dressing. Collectively, these information infer the uniqueness and high
potential of the Philippine stingless bee propolis for development of high value biomedical products such as the propolis
wound dressing for the management of different types of wounds in animals and humans.



