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Abstract 

Background: There is an increased consumption of herbal medicines throughout the world as an alternative treatment for curing health problems. Several herbal medicines is believed to have anti-inflammatory properties that could trigger healing process. But little is known about the combination effect behind the herbal medicine. Therefore, the objective of the study is to determine the effects of herbal mixture garlic, ginger and coconut oil (kletik oil) towards soft tissue injury (inflammation).
Methods: The study was held in research laboratory of Faculty of Medicine Universitas Padjadjaran, from 24th September 2014 until 1st October 2014. This experimental study had used 7 healthy rabbits (Lepus curpaeums, ±2.5kg) as animal models for each control and intervention group, and being induced soft tissue injury at the dorsal ear to mimic swelling (inflammation). The mixture of herbs was applied on injured site in trial group animal and the healing process was denoted by the thickness of edema and time of observation. The data was analyzed using Wilcoxon test.
Results: The study results showed observation time for 0.5 hour, 2 hour, and 5 hours, edema thickness was unvaried. Onset of action of herbal mixtures begun on 24 hours after induced injury, with significant difference of edema thickness on both groups; hence the p-value 0.019 (p<0.05). 
Conclusions: Usage of herbal mixture of ginger, garlic, and coconut oil (kletik oil) contained anti-inflammatory properties to enhance healing process in soft tissue injury.
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Abstrak
Latar Belakang: Konsumsi obat-obatan herbal di seluruh dunia sebagai pengobatan alternative untuk menyembuhkan masalah kesehatan telah meningkat. Beberapa obat herbal memiliki efek anti-peradangan yang mampu membantu proses penyembuhan luka. Namun fakta kombinasi efek obat herbal belum diketahui pasti. Tujuan penelitian adalah mengetahui efek anti-peradangan campuran bawang putih, jahe dan  minyak kletik terhadap cedera jaringan lunak.
Metode: Penelitian dilaksanakan di laboratorium, Fakultas Kedokteran Universitas Padjadjaran pada 24 September 2014 hingga 1 Oktober 2014. Penelitian menggunakan 7 ekor kelinci sehat (Lepus curpaeums, ± 2.5kg) sebagai hewan percobaan pada kelompok kontrol dan kelompok uji, lalu diinduksi cedera jaringan lunak di telinga untuk proses peradangan. Campuran herbal dioleskan ke luka pada kelompok uji dan diobservasi pada kedua kelompok untuk proses penyembuhannya. Proses penyembuhan dinilai berdasarkan ketebalan pembengkakan dan waktu pada saat observasi. Data dianalisis menggunakan uji Wilcoxon.
Hasil: Pada waktu observasi 0.5 jam, 2 jam, dan 5 jam, perbedaan ketebalan pembengkakan tidak ditemukan. Efek campuran herbal berkerja pada 24 jam pada dua kelompok, dengan ketebalan (p=0,019 (p <0,05)).
Simpulan: Campuran herbal jahe, bawang putih, dan minyak kletik memiliki efek anti-peradangan yang dapat membantu proses penyembuhan.


Kata kunci: Cedera jaringan  lunak, obat herbal, peradangan, 


Introduction
 There is an increased consumption of herbal medicines throughout the world as an alternative treatment for curing health problems such as heart diseases, diabetes, high blood pressure and certain types of cancer. 1Herbs such as garlic, ginger and coconut oil (topical) are chosen herbs because these herbs are able to alleviate and provides anti-inflammatory effect towards cell injury.2−4 
Garlic (Allium sativum) contains sulfur natural compound, allicin, a substance that have effect as antibacterial, antiviral and antifungal properties.5 Ginger (Zingiber officinale) has been used in traditional medicine for therapeutic properties. According to the results in vitro studies, rhizome of ginger contains gingerols, it inhibits synthesis of pro-inflammatory cytokines, IL-1, TNF-α, IL-8, prostaglandin (PG) and leukotriene (LT). and also inhibits the inducible enzyme cyclo-oxygenase-2 (COX-2).6 Coconut (Cocos nucifera L), is capable of increasing antioxidant enzymes, reduces lipid peroxidation content and also has antithrombotic effect. It is reported that it also has anti-nociceptive and anti-inflammatory properties.3 
The skin is part of soft tissue that composed of epidermis, and dermis.7  In acute soft tissue injury, sign and symptoms occurs rapidly and occurs from a known or unknown incident.8
For this study, it has never been proven that these three topical herbs mixture will provide anti-inflammatory effect towards soft tissue injury. So for these three different types of herbs, coconut oil will be used as an topical cream that are able to refine and moisturizes skin conditions, whereas garlic will be added to act as emulsifier for the fats inside the coconut oil, with generation of heat to provide optimal vasodilation, ginger is added. Due to their individual anti-inflammatory properties, when mixed together, these topical agents will have enhanced anti-inflammatory properties in treating soft tissue injuries.3, 4, 9, 10


3

Methods
The entire research was conducted from September 2014 until October 2014at research laboratory, Faculty of Medicine Universitas Padjadjaran. This research was an experimental study on 7 healthy rabbits (Lepus curpaeums ±2.5kg). The herbal mixture was prepared with 15ml of coconut oil, 5g of crushed garlic, 5g of crushed ginger, then it was mixed together into a container then stored into refrigerator for 24hours. Two groups: control and intervention group which both groups of rabbits were induced soft tissue injury (edema) to mimic injury of human body. The injury site (rabbit’s ears) was left to undergo inflammation. There were 6 consecutive period to observe the  swelling: 0.5 hours, 2 hours, 5 hours, 24 hours, 120 hours and 168 hours.  On the intervention group, topical herbal mixture of ginger, garlic and coconut oil was applied onto animal models and left for healing process observation. The reapplication of the herbal mixture was designated on each observation period. The healing process was identified and measured with measuring caliper(mm) through thickness of edema and time of observation(hours).
The result was expressed as mean ± SD and was denoted by the thickness of edema caused by inflammation reaction. The groups were compared using Wilcoxon statistical testing. The data collected will be plot into a graph .11
During the observation time, all animal models were placed in a secure and hygienic animal rabbit cage where sustenance was provided. This study was approved by Health Research Ethics Committee, Faculty of Medicine, Universitas Padjadjaran.
Results
The result of experiments on 7 rabbits during the 168 hours was obtained. Figure 1. showed the comparison result between control group and intervention group based on the thickness of edema and time of observation. In both control and intervention group, it was found that during 0.5 hours up to 5 hours, there was no difference in the edema thickness, whereas, the differences only occur from 24 hours up to 168 hours; the biggest difference occurs on the 168 hours during observation time. The thickness of edema in the control group was higher (0.134 mm) than in the intervention group (0.121 mm).


Figure 1 Comparison of the Thickness of Edema and Time of Observation between Two Groups: Control and Intervention 

The observation time was compared between control and intervention animal models, and statistical analysis showed the p-value is 0.019 (p<0.05). This result means that there is difference between control group and intervention group during the observation time and this happen as the effect of applying the herbal mixture onto the intervention group.
Discussion
In this study, it was found that the herbal mixture could significantly prevent the deterioration of injury and decrease the edema formation in rabbit ears. The results suggested that the herbal mixture of ginger, garlic and coconut oil (kletik oil) has active medical ingredients for activating the blood and removing stasis hence promoting wound healing. Wound healing of the skin can be divided into 3 phases: inflammatory, proliferative and remodeling phase. The inflammatory phase is the initial phase which ranges from 2−6 days. The observation time started at 0.5 hours up to 5 hours showed there was no difference in the thickness of edema between two groups. Started from 24 hours until 168 hours, the difference of thickness of edema was showed between two groups. The intervention group showed less edema formation. This explained that mixture of garlic, ginger and coconut oil (kletik oil) have anti-inflammatory properties that could decrease the inflammation reaction hence decrease edema formation. From previous study, it suggested that other types of herbal mixtures had also proved to decrease the thickness of inflammatory reaction (edema) on soft tissue injury.11 Furthermore, the herbal mixtures (four China's Tibetan medical herbs, including Lamiophlomis rotata, Oxytropis falcate Bunge, Curcuma longa Linn, and Myricaria bracteata.) applied onto test rabbits showed the onset of action for these herbal mixtures is on the 24 hours as well. Besides that, the effect on inhibition of TNF-α production by the ginger extract was earlier reported because ginger is known to have a moderate effect on osteoarthritis in vivo and also promising effect of ginger extract in experimental arthritis in rats. Also in previous study done, ginger extract EV77/15 is as effective an anti-inflammatory agent as betamethasone in this in vitro cell model of cultured fibroblast-like synoviocytes. 10, 11 
In this study, it was found that ginger and its main components, gingerols and shogaols, can inhibit synthesis of several pro-inflammatory cytokines including IL-1, TNF-α and IL-8 along with inhibiting prostaglandin (PG) and leukotriene (LT) synthesis enzymes. Furthermore, ginger also exerted effect on several genes encoding cytokines, chemokines and the inducible enzyme cyclo-oxygenase-2 (COX-2).6  
Kletik oil (coconut oil) is rich in fatty acids of medium chain length (6–12 C) of which the major fatty acid is lauric-acid (12 C). Fatty acids are bioactive molecules, which have been proved to modulate cellular proliferation, cell signaling and growth factor activities. CO contains higher amounts of antioxidant polyphones, catechins, ferulic acid, p-coumaric acid, caffeic acid, unidentified phenolic acid and unidentified flavonoids. Hence, the cumulative effect of these compounds may fastened and proved to be beneficial to the wound healing process which was able to decrease the swelling in this study.3
Lastly, garlic that contained a reactive compound (allicin) inhibited the migration of neutrophilic granulocytes into epithelia, which was a crucial process during inflammation and also inhibited TNFα-dependent pro-inflammatory cytokines. Furthermore, allicin also acted on T-cell lymphocytes by inhibition of the SDF1α-chemokine-induced chemotaxis and this effect was correlated with an impaired dynamic of the actin-cytoskeleton. 5
In conclusion, the usage of herbal mixture of ginger, garlic, and coconut oil (kletik oil) were somehow possessed anti-inflammatory properties that could help the healing process in soft tissue injury. 
This was an animal models experiment, which could differ when applied onto human’s soft tissue injury. It is important to perform further studies in human. 
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