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ABSTRACT

Background: Wound infections are the most possible complicatioh a wound is not treated properly.
The most common microorganism that causes woumdtiohs isStaphylococcus aureus. Antimicrobial resistance is rising
rapidly, but not balanced with the development wfitaotics, therefore an alternative choice for theatment of wound
infections is required. Coffee and honey have b&tedied and proved to have the ability, to quickesund healing,
but no study has been done to compare these tws.stiidy aimed to discover the differences of itddowound healing

using coffee powder and honey.

Methods: This experimental study was using 20 male Wister aa subjects, which were divided into four groapsording
to the treatment of wound infections (coffee powdenoney, positive control, and negative control).
Every week within four weeks, assessment of infiketeund healing was done according to three macopisdndicators
(wound was dry; the edge of the wound was not reypér, and normal leukocyte count). The result @ gtudy was

infected wound healing time in weeks and analyzadgisurvival analysis method.

Results: Mean of wound healing time in coffee powder gr¢@pwveeks) was quicker than honey group (3.4 weeks)

statistically significant with p-value=0.03.

Conclusions: This study discover that there is a significanfeténces on infected wound healing using coffee deow
compared with honey. Infected wound healing timagisoffee powder is quicker than honey. Furthadgtis required to

find out the effective doses of coffee powder aoddy.
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INTRODUCTION

Wound is a damage that is accompanied by disrumtiarormal continuity of a strucufewhen a wound occurs,
the body would respond by carrying out wound repHliris process needs to be supported by proper dvinanagement.
Inappropriate wound management can result in wotingisdo not heal, which indicates a neglecteddvidtinfection?
Silver sulfadiazine is the gold standard for wounanagement; it works by inhibiting bacterial growatid thus decreasing

the risk of bacterial spreading into the blood atngsepsis].
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The most commonly found infection-causing bactdriawounds is Staphylococcus aureus (SA). In 2014,
WHO reported that SA was becoming more resistamatds antibotics in several countrfeShis resistance could lower the
effectiveness of antimicrobial agents in the tregaiinfected wounds. Although various drugs can $eduo treat infected
wounds, only a few is without limitatiodsOne alternative available to us is to use natsmbistances to treat bacterial
infections in wounds. Coffee and honey are two gdamof natural substances whose ability to predREA infection

and hasten wound healing has been proven.

Robusta coffee powder has cholorogenic acid, whsctstrongly suspected of having antioxidant effaotd
antibacterial effect against Metchicillin-Resist@taphlococcus aureus (MRSAts ability in speeding up wound healing

has been extensively studied and confirmed thagrithasten healing of wounds on the body surface.

Honey is an ancient remedy for management of wonfedttions and was first used as a topical antdrétagent
in 19827 Honey, especially of the Manuka variety, contairethylglyoxal (MGO), which has an important rolesipeeding

up wound healing and preventing infection in wounds

These two substances have the ability to speed apnav healing but no study has compared them both.

This study aimed to discover the differences ofdtéd wound healing using coffee powder and honey.
METHODS

This is an experimental study with post-test ordpteolled group design. This study takes placeharfacology
and Therapy Laboratory of Faculty of Medicine Umsitas Padjadjaran Bandung, from September to Nbeer2015.
The methods have fulfilled the ethical requirementslaboratory animals welfare princigleEthical clearance letter had
also granted by the Health Research Ethics Comenifaculty, of Medicine Universitas Padjadjaran B
N0.531/UN6.C1.3.2//[KEPK/PN/2015.

The subjects are male Wistar rats (Rattus norvepicuith a minimum sample size of 20, as calculaisthg
Mead’s resource equatidriThe inclusion criteria for the subjects are made, she weight of 250-300 gram, the age of
8-12 weeks, and good health, as shown by clearafitive movement, and absence of wounds. The dsbjee excluded
when they are sick, suffer from >10% weight lossimly or after adaptation, have previously partitégain other

experiments, or die during adaptation or the expeni itself.

All 20 rats went through an adaptation period afags in the laboratory. Each rat lived in one csgearated by
wire net to prevent other rats from licking the wds and fighting between rats, but they could stifpress their natural
social habit. After the adaptation period, hairtbe rats’ back was shaved, and an incision wourdic3x and 2 mm thick
(until the superficial fascia was seen) was madenTl ml bacterial suspension of American Type @ealCollection-25923
Staphylococcus aureus, with McFarland density 8f(@CFCFU/mL), obtained from Microbiology Laboratory oééulty of
Medicine Universitas Padjadjaran Bandung, was tapkintracutaneously. After the injection, the wdwmas left alone for
4 days to encourage infection. The 20 rats divideal4 groups of 5 rats. Experimental treatmenteevatarted on the fourth

day, after the bacterial injection.

The treatments were given once a week for 4 wethksre were 4 treatments, each one for a differeotig
Robusta coffee powder group, Manuka honey groupitige control group, and negative control groupbRsta coffee

powder was obtained from a local market (Aromaa®féhop, Bandung, Indonesia) whereas the Manukayhalstained
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from a department store in Bandung, Indonesia. fidie in the coffee powder and honey groups had theunds
thoroughly coated until the edges, with Robustafesof powder and Manuka MGO30+ honey respectively,
and then covered with sterile dressing. Rats inpibstive control group had their wounds treatethwsilver sulfadiazine
cream and covered with a sterile dressing. Rathémegative control group only had their woundegeced with a sterile
dressing without any treatment. Every one weekgctifeee powder, honey, silver sulfadiazine creand the dressing were

replaced. Wound drying measured during the replacém

The infected wounds were said to be dry and stattrheal if they fulfilled the following 3 indicats: wound was
dry, the edge of the wound was not hyperemic, andrmal leukocyte count (6-17xienm?).
The first two indicators were done by observationhile the leukocyte counted using Neubauer chamber
(hemocytometer). The week in which all 3 indicatevere first met, recorded for each subject. Thacatdrs were

examined weekly for 4 weeks. After 4 weeks, theadeds analyzed using survival analysis with heaisighe event.
RESULTS AND DISCUSSIONS

The first indicator of infected wound healing inststudy is the wound was dry. Drying of wounds feasd in all
coffee powder, positive control, and negative amnigroups’ members in the second week. In the hogsyup,
all the wounds only dried in the fourth week, whitight be due to the wetness of honey that predetiite absorption of
wound fluid. Drying of wound surface is an initiaign of good wound healing since it shows thatdflproduction
(oozing) from the wound has stopped as re-epitlieigon of the wound surface complefeshe collected data showed that
coffee powder proved to be more efficient in dryimgund surface compared to honey. This was caugéldebhygroscopic
property of coffee powder which makes it bettealisorbing fluid from the wound compared to hohé¥igure 1)
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Figure 1: The Pattern of the Frequency of Wound Dring among the Four Groups

Hyperemic wound edge is a sign of inflammation,ahtéan be found in infected wounddnflammation occurs as
an effect of pro-inflammatory cytokines, such asllland TNFe. Bacteria and endotoxin can cause prolonged eldvat
levels of the two cytokines, resulting in prolongaflammation phas&: The disappearance of hyperemia, along the wound
edge marks a wound healing process. The seconthindiof infected wound healing in this study isewtthe wound edge
was no longer hyperemic. In the first week, theezem rats with non-hyperemic wound edges in tliieegpowder group,
different from the other 3 groups. All rats in ttaffee, positive control, and negative control gr®had no more hyperemic
wound edges by the third week while the rats in Humey group were free of hyperemia in the fourtbeky
This study discovered that the disappearance ofereypia along the wound edge occurred earlier in dbffee,

positive control, and negative control groups thathe honey group. As such it could be concluded toffee powder was
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better than honey in lowering the excessive lewélsro-inflammatory cytokines produced in respottsbacterial infection.
(Figure 2)

One microscopic indicator of bacterial infection islevated blood leukocyte countin this study,
the third indicator of infected wound healing i€ leukocyte count is within the standard limit. Tdeffee group had its
leukocyte examined only up to the third week beeah® leukocyte count of the subjects in that grbad all reached
normal range by the third week. In the first wettle lowest mean of leukocyte count was found ingbsitive control
group, which was 13.30x#nn?. In the second and third week, the lowest medaukocyte count was found in the coffee
group: 13.60x18mm® and 14.98x18mm’ respectively. Coffee powder was faster than hanegturning leukocyte count
into the normal range. Hence it could be conclutted the coffee powder had a better antibacteffakcethan honey.
(Figure 3)

Infected wound healing time data, the week in whalh3 indicators were first met, was analyzed gsiarvival
analysis method. A survival function graph presemten the event occurs. In this study, the everd the drying of
infected wound, which was represented as a stréiight Circles represent that the data was censordde event had not
happened yet. All of infected wounds in the cofgeup were dry by the third week. In the honey anditive control
group, 1 out of 5 members still had undried wounthe fourth week. In the negative control groumf2cted wounds were
dried in the fourth week, while the other 3 weré. iiBigure 4)
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The data of the four groups were distributed as@5-0The drying time of infected wound was quicikethe coffee
powder group compared to the other three groups.diying time of infected wound in the honey grovgs the same with

the negative control group. (Table 1)

Table 1: Mean of Drying Time of Infected Wounds amag the Four Groups

Group Mean (Weeks)
Coffee Powder 2.00
Honey 3.40
Positive Control 3.00
Negative Control 3.40

Total 2.95

The log rank analysis produced a p-value of 0.@36it was lower than 0.05, it could be concludeat tihe results

gathered from survival analysis were significamalfle 2)

Table 2: Hypothesis Testing on Comparison of InteGroup Survival Distribution

Chi-Square | p-Value
Log Rank (Mantel-Cox) | 8.560 0.036

The author recommends further studies on the necedssage of coffee powder and honey as this digiyot
measure the amount of the treatments. This studg Manuka honey that has MGO30+, which may haveyrifieant
effect on the results. Besides MGO30+, there is Wkarhoney with higher levels of MGO. However, tlifee of MGO

levels in Manuka honey, to the rate of healingnéécted wounds has not studied yet.
CONCLUSIONS

There was a difference in drying time of infectedund, using coffee powder and honey. The use ofuRab
coffee powder caused infected wounds, to dry eati@n the wounds treated with Manuka honey. Thamurying time of

the honey group was equal to the one of the neg&ontrol group.
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