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Abstract
Bum is a health concern in the community because bum injury will lead to physical disability and even death. 

Therefore, a proper treatment is needed in bum. Nowadays, natural ingredients such as honey bees, aloe vara, and papain 
have been used in bums as topical treatments. Papain is an enzyme found in papaya latex. This enzyme has a role in 
increasing the epidermal thickness and the vascular network due to bum. This study was aimed to know the effect of 
papain on the levels of VEGF which plays a role in angiogenesis in bum wound healing. An experimental study has been 
carried out on 15 young rats which were divided into throe groups: control group, papain group and silver sulfadiazine 
group as a comparison group. A full thickness bums was made by placing a hot boiled metal for 20 seconds on their 
shaved dorsum which has been anesthetized before with 2% lidocaine, At day 5, levels o f VEGF serum obtained from 
rat’s eye was measured by ELISA. Results showed that average levels of VEGF in the control group is 68.511 pg/mi, in 
papain group is 96.077 pg/ml and in a comparison group is 77.823 pg/ml. these results showed that papain can increase 
the levels of VEGF which has an angiogenic character and suggested that papain plays a role in accelerating of 
granulation tissues formation. However, a further investigation on the expressions or on the levels of other growth factors 
and cytokines in burn tvoutid healing needs to be developed.
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Background
A bum is a serious problem for the community in 

developing countries because it can cause physical 
damage or even death and it requires longer treatment 
and high cost. Its complication such as disability will 
affect morbidity and psychological of bum victims (T). 
A bum is a type of injury' caused by heat, chemicals, 
electricity and radiation. The damage and the severity 
of bums depend on the sites, depth and extent o f 
injuries (2).

Temperature and duration of contact have a 
synergistic effect in depth of bum. Bums arc classified 
as first-degree (superficial), second-degree (partial - 
thickness) and third-degree (full-thickness) depending 
on how deep and severe they penetrate the skin’s 
surface. A foil-thickness bum destroy epidermis and 
dermis layer. Therefore, of all bunt injuries, the third- 
degree of bums have higher morbidity and deformity, 
require high cost due to intensive treatment in a 
specialized unit as well (2-3). Moreover, a proper 
treatment is needed in order to minimize the complex 
effects caused by bums 1. The gold standard in topical 
bum treatment is silver sulfadiazine cream 1%-(SSD 
1%), a wide broad spectrum antimicrobial agent for 
bum wound treatment. Though its effectiveness is 
good, it has side effect as well such as resistance and 
delay wound healing process (4). Previous study 
reported the effect of 1% SSD in comparison with 
propolis in bum wound healing; the average of healing 
duration of 1% SSD is longer and the amount of 
microbial colonization is more on SSD (5-6). the same

results obtained in comparison with honey (7). Other 
natural ingredients that are empirically well known to 
have an effect on wound healing arc papain contained 
in papaya latex.

Papain is a group of hydrolase enzyme which 
catalyzed a substrate with a help o f water. There were 
many studies bad bĉ en canned out on the role of papain 
in wound healing; but these studies focused on 
histological examination in which can be seen the 
amount o f liquefying scab associated with a reduction 
of necrotic tissues (8). Previous study reported that 
Papain (from papaya) and Bromcalin (from pineapple) 
were able to enhance IL-6 release which plays a role in 
inflammatory phase (9). The precedent research 
showed that papain can increase the epidermal 
thickness, blood vessels networks, and dermal 
collagen. A research to study the definite mechanism 
about the effect of papain in molecular level to the 
increase of blood vessels formation (angiogenesis) (10) 
and the destruction of necrotic tissues in burn has 
never been done. Recent study demonstrated the effect 
of topical papain on the levels of TGF-P in partial- 
thickness bum. there was a reduction on the levels of 
TGF-p compared with control and SSD 1% and this 
result indicated that papain is able to act as an anti­
inflammatory (11). TGF-p is also known to play a role 
in the formation of granulation tissues and collagen 
type 1. and increased regulation of angiogenic growth 
factors (12). However, a research to study the effect of 
papain on Vascular endothelial growth factor -A 
(VEGF-A) which contributed in angiogenesis needs to 
be developed.
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VEGF is a growth factor that plays a role to 
enhancing migration and proliferation of endothelial 
cells (13), increasing vascular permeability, and 
strongly controlling interaction between angiogenic 
and rton-angiogenic mediators (14), initiating 
monocyte migration and acting as a survival factor for 
endothelial cells (15-16). The role of VEGF in 
stimulating endothelial migration and proliferation will 
lead to a formation of capillary tubule. This angiogenic 
capillary bud will penetrate the blood clot at the wound 
site and form microvascutar networks in granulation 
tissues. These vascular networks provide oxygen and 
nutrient to accelerate wound healing (17). For that 
reason, a research on the effect of papain from papaya 
latex on the levels o f  Vascular endothelial growth 
factor -A (VEGF-A) in bum compared with 1% SSD- 
treated bum and control (with vaseline) was 
conducted.

Materials and Methods 
Papain

The enzyme papain obtained from Nacaiai Tesque 
Kyoto Japan factory in the liquid form containing 25 
mg in 1.2 ml.
Experimental models

White rats (Rattus novergicus) Wistar strain 
weighing 180-200 g were obtained from the laboratory 
o f pharmacology, faculty o f  pharmacy Andalas 
University. Animals were kept in Anatomy laboratory 
of medical faculty of Andalas University for 
aklitimation purpose for 1 wtc. The study protocol has 
got permission from the medical research ethics 
committee o f Andalas University, Padang.
Research procedures

Rats were divided into three groups: control group 
(treated with vaseline), treatment group (treated with a 
dose 0.5 mg/kg BB of papain) and comparison group 
(treated with 1% silver sulfadiazine). Each of rats was 
anesthetized with 2% lidoeaine, and then a full 
thickness bum was made by placed a copper plate 
weighing 150g that has been boiled in hot water with 
the temperature 100°C on the back of rats for 20 
seconds (method Paramonov and Cheboterev cit Shuid 
et a l, 2008). Then the treatments were given in 
accordance with the groups. At day 5, blood was taken 
from the orbital vein o f rats which have been 
anesthetized with ether before. Scrum obtained was 
used to measure the levels o f VEGF-A. VEGF-A Kit 
used in this research is fabricated by R&D system. The 
levels o f VEGF-A was measured by using ELISA 
method. Elisa is a detection technique based on 
antigen-antibody reaction. Antibodies arc bounded 
with a specific enzyme as a marker. I f  there is a 
positive reaction, the enzymes will hydrolyte the 
substrate so that color changes occurred can be seen by 
using a spectrophotometer. Elisa Kit type used in this 
research was Elisa micropiate.
Data analysis

To analyze the differences in the levels o f  the 
growth factor VEGF from each treatment, ANOVA 
tost (analysis of variance) used when the data were

normally distributed and if the data not normally 
distributed, the Kmskal-Wallis test was used.
Research ethics

In this research, before making bums on the rats, 
they were all anesthetized first with lidoeaine plus 
decamidone (analgesic). Pre-research implementa-tion, 
an ethical clearance has been approved, but 
unfortunately the type of anesthetic used in this 
research was different from anesthetic proposed in the 
proposal due to the absent o f anesthetic at the market. 
The analgesic used here was deeamidon which advised 
by pharmacist.

Results, Discussion and Conclusion
The levels of VEGF scrum of all groups o f rats 

that having a fall thickness bums measured by ELISA 
method, and the result can be seen in table 1.

Table 1. Levels of VEGF (pg/ml) serum of all groups 
that suffered from full thickness bum

R e p e a t
n u m b e r

L e v els  o f  V E G F  (p g /m l) o n  e a c h  g r o u p

c o n tro l P a p a in c o m p a r is o n

I 58.825 94 .215 90 .4S 9
2 49 .512 9 2 .3 5 2 6 8 .138
3 64.413 116.566 7 1 .863
4 107.253 9 9 .802 8 1 .1 7 6
5 62 .550 77.451 77.451

M ean 68.511 9 6 .0 7 7 77.823

S D 22.406 14.124 8 .674

Papain has been widely used to treat bums in 
experimental models and histologically demonstrated 
that papain may increase the epidermal thickness, 
vascular networks and number of dermal collagen 
compared with application of urea-base salve (10). 
Mechanism underlying that alteration may be caused 
by the release o f growth factors, cytokines, 
chemokincs, and expressions o f adhesive molecules 
produced by kcratinocytcs. Growth factors produced 
by existing cells in the skin such as EGF, FGF, TGF- 
p, VEGF and PDGF. and those growth factor have a 
great role in wound healing like mitogen, migration of 
epithelial cells and formation of granulation tissues. 
The level of those growth factor increases when there 
is a wound (18).

The levels of VEGF o f all group showed a 
variation in number on each repetition, it can be 
concluded that each animal has its own response on 
pathologic conditions. In table 1, it can be seen the 
levels of VEGF in rats treated with papain is higher 
(90,077 pg/m!) than the levels o f VEGF in rats treated 
with SSD (77.823 pg/ml) and in control (68.511 
pg/mi). The levels of VEGF was significantly different 
on each group (p=0.01). It suggested that papain has a 
better effect in wound healing than SSD 1%, especially 
in the formation of granulation tissues. It is well 
known that the formation of granulation tissues is 
affected by proliferation and migration of endothelial
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cells and increased levels o f  VEGF after application of 
papain in hum may contribute to proliferation and 
migration o f endothelial cells (19-20). Increased levels 
of VEGF may affect function of VEGF in forming 
other granulation tissues by increasing vascular 
permeability and MMP’s activity. This circumstance 
contribute molccularly to a research conducted by

Talgenhoff et al. that papain is able to upgrade 
vascular networks formation.

Increased levels of VEGF might also affect other 
functions o f this growth factor that helping monocyte 
migration and thus affect the inflammatory process. A 
research had been carried out on the influence of 
papain on the levels of TGF-p (11) and on the levels of 
IL-6 (9), it was known that growth factors and 
cytokines play a role in inflammatory phase. TGF-P 
also helps in the formation o f granulation tissues and is 
involved in the regulation of VEGF. This suggested 
that papain may be able to synergize the work of 
growth factors to accelerate wound healing (21).

A! macroscopic examination, there was founded 
an elevated scab on bum wound in rats treated with 
papain, this condition helps to speed up wound healing 
process. This fact also supporting research conducted 
by Shuic! et al who concluded that papaya latex is able 
to clean the wound, reduces scars on tl)c skin, and 
relieves pain caused by bum in rat model (22). The 
reduction of scar tissues can be associated with the role 
of VEGF that helping migration of monocytes which 
play a role in phagocytizing damaged celts.

The levels o f VEGF in bum treated with papain 
are significantly increased in comparison with control. 
This indicated that VEGF may play a role in 
angiogenesis and formation of granulation tissues. 
However, a further investigation on the role of papain 
in affecting levels or expressions of other growth 
factors which contributed in wound healing needs to be 
carried out.

References
!. Syamsuhidayal R. Buku ajar ilmu bedah. Edisi 

Revisi. Pcncrbit Buku Kcdoktcran EGC. Jakarta 
1997.

2. Evers LH. Bhavsar D. and Maila' nder P. The 
biology of bum injury. F.xp Dermatol 2010: 19: 
777-787.

3. Vcm AK and Latensc BA. Specimen collection 
and analysis bum wound. Methods in molecular 
medicine wound healing. Edited by Luisa D and 
Aime LB: 2001: 78. Human Press Inc. Totowa. 
N.J.

4. Atiych BS, William Gunn S and Hayek SN. 
State of the Art in Bum Treatment. Scientific 
Review. World J Surg: 2005: 29: 131-148.

5. Scott EM, Lcaper DJ and Clark M. Effects of 
wanning therapy on pressure ulcers - a 
randomized trial. AORN .1 2001: 73: 921-938.

6. Khorasgani EM. Karjmi AH and Nazcm MR. A 
comparison of healing effect o f propolis and

silver sulfadiazine of full thickness skin wound 
in rats. Pakistan Vet J 2010: 30(2): 72-74.

7. Baghel PS, Shukla S, Mathur RK and Randa R, 
A comparative study to evaluate the effect of 
honey dressing and silver sulfadiazine dressing 
on wound healing in bum patients, in Indian. J 
Plast Sur 2009; 42(2): 176-181.

8. Schultz GS, Sibbald RG, Falanga V, Aycllo EA, 
Dowsett C, et al. Wound bed preparation: a 
systemic approach to wound management. 
Wound Repair Rcgen 2003; 11: 1-28

9. Rose B C, Lofflcr’ H, Mcierchoff G, Schloot 
NC, Walz M and Martin S. Dose-dependent 
induction of IL-6 by plant derived proteases in 
vitro. British society for immunology. Clin Exp 
Immunol 2005: 143: 85-92.

10. Talgenhoff D. Kan L, Sarah R, Valeric V, 
Kristine V. et al. Influence of papain urea 
copper chlorophylin on wound matrix 
remodeling. Wound Repair Regen 2007; 1: 727- 
735.

11. Gusli R and Yanwirasti. The effectiveness of 
Papain on the level o f TGF-p in bum in the rat 
models. Conference of the Anatomy Association 
of Bali, October 2012.

12. Werner S and Grose R. Regulation of v/ound 
healing by growth factors and cytokines. Zurich, 
Switerland. American Physiological Society 
2003; 83: 835-870.

13. Nagami M, Tomaki H, Mayuni K, Tomoni A, 
Michiko T and Ichiro T. VEGF expression in rat 
skin incision wound. J Med Mol Morphol 2007; 
40: 82-87

14. Eming SA and Thomas K. Mollecuiar 
mechanism ($f VEGF-A action during tissue 
repair. J invest dermatol symposium proceeding 
2006; 11: 79-86.

15. Ferrara N, Gelber HP and LoCoutcr J. The 
biology of Vascular Endothelial Growth Factor 
and its receptors. Nat Med 2003; 96: 669-676

16. Ferrara N. Vascular Endothelial Growth Factor. 
Artcrioscler Thromb Vase Biol 2009; 29: 789- 
791.

17. Ferrara N. Role o f Vascular Endothelial Growth 
Factor in the regulation of angiogenesis. 
Perspectives in Basic Science. Kidney Int 1999; 
56: 794-814.

18. Barrientos S, Olivcra S, Michael SG, Harold B 
and Mariana, TM. Growth factors and cytokines 
in wound healing. Perspective article. Wound 
Rqrair Rcgen 2008; 16: 585-601.

19. Lorenz HP and Longakcr JV1 T. Wounds: 
Biology, Pathology, and Management In 
Essential Practice of Surgery Basic Science and 
Clinical Evidence. Edited by Jeffrey A. Norton, 
MD. Springer-Verlag New York Berlin 
Heidelberg 2003.

20. Baum CL and Christopher JA. Normal eutaneus 
wound healing: clinical correlation cellular and 
molecular event. Review Article. American

- 287-



2'>J 1ASCBC & 3 tfhAATAnnual Conference Proceedings o f  the Anatomy Association o f  Thailand
December 6-H, 2012

Society for Dermatologic Surgery Inc. 
Published by BC Decker Inc. 2005.

21. Chen S, Sun M-Z, Wang B, Hao L, Zang C and 
Xin Y. Wound healing effects of cactus extracts 
on second degree superficial burned mice. J 
Med Plants Res 2011; 5(6): 973-978.

22. Shuid AN, Mohamad SA, and Ahmad AY. The 
effects o f  Carica papaya Linn latex on the 
healing of bum wound in rats. Journal Sains 
Kesihatan Malaysia 2005; 3 (2): 39-47.


