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CHAPTER I  FOREWORD 

 

Background 

Being instinctually social, human beings have a constant need to create or join 
communities with other human beings and thus forming a community (Sudardi, 2002). 
This instinctual need was necessary during the evolution of human society as survival 
rates were proportional to the size and strength of that given community. With the 
passing of time, these societies became more structured, creating ideas and values that 
create with them a distinct culture. (Jengkins, 2002).  

Each culture is distinct from other cultures through difference in traditional language, 
dress, foods, as well as therapeutic methods. This difference stems from the unique 
environment of that given community that provides different challenges and 
opportunities (Shakares, 1996). These unique traditions became the victims of the era of 
mass colonialization of the 15th till 20th century during which the various colonial 
powers driven by the ideals by mission civilisatrice, imposed upon indigenous peoples: 
western culture, products, technology, and medicine through various methods regardless 
of the preexisting indigenous (Gallois, 2007). Due to this systematic degradation of 
indigenous culture, many indigenous therapies tend to be regarded by “conventional” 
medical practitioners as little more than traditional superstition, yet World health 
Organization data shows that traditional medicine is still practiced by over 80% of the 
population in Africa and Asia (WHO Media Center, 2008). 

Indonesia is rich with traditional therapies, among the most popular is coining also 
known as kerokan. A controversial subject among Indonesians, this is a traditional 
therapy also found throughout South East Asia, though each variant has a slight twist in 
the application of kerokan (Tamtomo, 2007). Application of Kerokan involves the use 
of a blunt object that is scraped along the surface of the body in certain areas to create a 
localized inflammatory reaction. The Indonesian variant involves the use of copper 
coins in adults or of ginger slices in younger children. 

Kerokan is commonly used to treat a group of clinical symptoms known as masuk angin 
or the common cold as it is known in conventional western medicine. According to the 
Indonesian Department of health (2008) the following are the usual signs of the 
common cold: 
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• Indigestion 

• Nausea and/or vomiting 

• Headaches 

• Low grade fever 

• Muscle Aches 

• Non-produktif cough 
 
The common cold is defined as a syndrome because there is no definitive cause for the 
disease, rather a large pool of over 200 families of viruses and thousands of subtypes of 
those viruses that can cause the same symptoms. In western conventional medicine, the 
cause of the common cold is not treated with the patient only given symptomatic 
medicines and the disease allowed to take its course (Tamtomo, 2007). 

During this procedure, there is an application of pressure to the skin that damages the 
superficial blood vessel causing the release of inflammatory mediators that ultimately 
lead to the cardinal signs of a typical inflammation (Punchard, Neville A. Whelan, Cliff 
J & Adcock, Ian, 2004), namely:  

• Calor (fever, local and systemic)  
• Rubor (redness)  
• Dolor (pain)  
• Tumour (swelling)  
• Fungsio Lesia (instinctual reduction of movement in the inflamed area)  

Some within the upper classes of the socio-economic strata view kerokan as an archaic 
and barbaric form of therapy. While those in the lower layers of society, prefer this 
treatment due to the perceived effectivity and convenience (Tamtomo, 2003). Research 
done by various research groups both in and outside the Indonesia have not give any 
clarity on the kerokan phenomenon. Thus far the recommendations given are 
inconsistent, while some studies indicate that the kerokan is very effective, others 
conclude kerokan is only a symptomatic therapy, yet others would prohibit the practice 
because of concerns that it may cause addiction to the procedure. Differences in the 
results of research and the popularity of these practices justifies the need for further 
research to be necessary to provide clear answers acceptable by all. The clarification 
could also begin for the active export of the practice to the international community and 
as the basis for further research to find out the mechanism and usefulness of kerokan in 
the treatment other diseases. 

Problem formulation  
This paper inquires what the mechanisms kerokan utilizes to increase the body's 
resistance to and/or cure cold syndrome.  

Purpose 
Based on the background and the formulation of the problems that have been described 
previously, the following is the purpose of this writing:  

1. Understanding the immunological effect of kerokan to the common cold.  
2. Provide recommendations on the effectiveness kerokan.  
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Benefits 
The benefits of this work is to contribute to the field of immunology through the 
understanding of the relationship between kerokan and the cold syndrome and to give a 
scientific explanation to on kerokan and its effect on the cold syndrome so as to 
minimize the doubt of the people in this indigenous therapy. 
 

CHAPTER II  LITERATURE STUDY 

 

Immune system 

Immune system is a network consisting of tissues, cells, and various molecules designed 
to remove or destroy all foreign substances in the human body. Immune system operates 
via two mutually cooperative components: the non-specific or innate reaction and the 
specific or adaptive reaction (Farel, 2005). 

 

Non-specific reaction  

Non-specific immune reactions have a broad spectrum of effectivity utilizing a variety 
of physicochemical barrier such as the skin and the mucous membrane and a variety of 
molecular enzymes. Non-specific reactions constitute inflammatory reactions which are 
is the human body’s natural reaction towards injuries and lesions. Inflammatory 
reactions have two specific stages of handling the lesion, namely (A Farel, 2005): 

1. limiting the area affected lesion  
2. Initiating recovery after the lesion  

Non-specific reactions can consists of changes of blood circulation at the 
microcirculatory level. Changes that occur are mediated by proteins known as 
inflammatory mediators which are divided into two major groups (Farel, 2005): 

1. Compliment system is a family of peptides that react to destroy foreign objects and to 
facilitate specific immune reactions.  

2. Cytokines peptides with specific functions according to category, 
 

Tabel 2.1.  List of immunoactive cytokines 
 

Nama Sitokin Fungsi Sitokin 

Interferon IFN-a & IFN-B halt viral replication in vivo. 
IFN-g control specific inflammatory reaction. 

Interleukin Over twenty subtypes of interleukins play vital roles in 
both specific and non specific inflammatory reactions 

Chemocytokin Proteins that cause the movement of certain cellular 
components. Chemocytokine are divided into 3 groups: 
1. Pro inflammatory : Chemocytokines that cause an 

increase in the inflammatory reaction 
2. Anti inflammatory : Chemocytokin that decrease the 

inflammatory reaction 
3. Immunostimulator : Chemocytokin that cause a 

general betterment of the immune system 

Source: Baziensky Medical Biochemistry, 2007. 
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1. Inflammatory Cells: All blood cell is hypothesized to have a role in the inflammatory 

response because they derive from the same hematopoietic (able to produce blood 
cells)stem cells; however, some blood cells have certain special roles to deal with 
inflammation. Inflammation is a normal cell with a white blood cell (leukocyte), 
which can be divided into several groups, namely:  

• Eosinophil are leukocytes with a high affinity for acidity that degranulates 
releasing proteins that are toxic to pathogen. Among the released platelets are: 
Basic Major Protein (MBP), Eosinophil Cationic Protein, Eosinophil Peroxide, 
and derived Eosinophil neurotoxin.  

• Basophile cells have less affinity for acids and cause degranulation of three 
major cytokine products, namely: histamine, proteoglycan to eliminate 
histamines, and proteolytic enzymes that can destroy many important proteins in 
bacteria and play a pivotal role in the immunity of allergic reactions 

• Neutrophile is leukocyte  cells that do not have an affinity for either bases or 
acids. Neutrophil main role is to provide a response against the bacteria through 
the process phagocytosis similar to phagocytosis evident in Monocytes, namely 
to provide the stimulus for pathogenic internalization.After the internalization, 
pathogenic substances are exposed to oxides and some hydrolytic peptides that 
destroy the relationship between the carbon and atomic hydrogen atom in 
another molecule that will destroy the internalized pathogen. (Nathan, 2006). 

• NK (Natural Killer) cell immunological function is to induce the process of 
apoptosis, or natural cell death in cells that have their antigens changed via viral 
or bacterial infection. This function is carried out through the mechanism of 
degranulation producing cytotoxic peptides that damage cells (McCance, 2005).  

• Monocyte is a cell flows irregularly in circulation for some time before entering 
tissue and undergo specialization into various forms depending on the location 
of the tissue. The main function of the Monocyte is to internalize various foreign 
substances that have been marked by antigen markers (specific reaction). 
Monocyte there are two variants in the differentiated receptor with antigen in the 
cell wall, the CD14 + + cells (a more mature version of CD14 +) and CD16 + 
which produces more mediators such as Tumor Necrosing Factor and IL-12 
(Smith, 2008). 

 

Specific reaction  

Each specific immune reaction response is unique to each pathogen or foreign object in 
the human body. The response mechanism is implemented through antigen presentation 
or antigen (identifying proteins unique to each cell) presentation. Antigen presentation 
can be done only via a very specific receptor system, such that that a specific antigen 
could only stick one specific receptor of that type. There are more than 1,000 variants of 
genetic allels for the many types of receptor that are on the wall of antigen presenting 
cells that each antigen can stick to the one receptor. When foreign antigens are found in 
circulation, a immune reaction occurs, which will be implemented through two 
lymphocyte cells:  
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• lymphocyte T cells: cells that kill pathogenic  
• lymphocyte B cells: cells produces antibodies (peptides that assist lymphocyte T 
and provide long term immunity.)  

Immune reactions that can be divided into several parts:  

1. Proliferation of cell with matching receptors to the foreign antigen to enable the 
immune reaction.  

2. Prevention of the spread of foreign antigens to the cells that have not been 
infected.  

3. Minimizing damage to the cells already infected.  
4. Efforts to dispose or demolish antigens and to establish of the memory of the 

antigen through the cell proliferation lymphocyte B. 

Thrombocytes  

Human blood consists of three cellular components, namely white blood cells 
(leukocyte ), red blood cells (erythrocytes), and platelet (thrombocytes). Thrombocytes 
are blood cells that do not have nucleus with a very small size (2-4µm). Thrombocytes 
are not uniform in shape, but generally have a discoid form. Thrombocytes content in 
the blood ranges from about 150-400 x 109 per liter, but may increase up to 20 times the 
normal level during a period of excitement. The average age of thrombocytes is 
approximately 7-10 days before the demolition in the spleen or in liver by Kupfer cells. 
Thrombocyte cytoplasm is filled with granules containing various peptides working in 
the process of inflammation and healing. Thrombocytes flow passively in the blood, 
except when thrombocytes are activated by steel factor activation and thrombopoetin for 

proliferation from a multipotent 
progenitor cell. Then the multipotent 
cells will proliferate further after the 
second stimulus by the previous factors 
and the inflammatory mediators: IL-3, 
IL-6, IL-11, leukemia Inhibitory Factor, 
and Granulocyte Colony Stimulating 
Factor (G-CSF), to develop into a 
committed megakaryocyte Progenitor 
cell that will produce only immature 
Megakaryocyte. The immature 
megakaryocyte will continue to grow 
thanks to the stimulus of IL-3, IL-6, and 
Thrombopoetin maturation and 
experience to become a mature 
megakaryocyte. When megakaryocytes 
are stimulated by trombopoeitin, some 
out of the cytoplasm will bulge out and 
form platelets. 

Thrombocytes thus far have only been 
given a role in homeostasis (Yeaman, 
1997), but the thrombocytes have been 
expanded to the field of immunology. 

Image 2.1. development and maturation of the 
thrombocytes (Kaushansky, 2008) 
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This is due to the granules in the cytoplasm:  

a. Dense (δ) Granule: Granules containing peptides affecting vascular walls which 
include: Adenosine Nucleotide Diphosphate (ADP), eicosanoids, thromboxane 
A2,  (TXA2), Calsium, and Phosfate  

b. Lysosomal (λ) Granule: Granules containing peptides the process of adhesion to 
endothelium (fibrinogen, thrombospondin, vitronectin, and von Willebrand 
factor), modulation of coagulation (plasminogen, a2-plasmin inhibitor, and 
thrombasthenin), endothelium cell repair (platelet-derived growth factor, 
permeability factor, and transforming growth factors a and b [TGF-a and TGF-
b]).  

c. Alpha (ά) Granule: Granules contain peptides for thrombus lysis and 
immunological functions 

 

 
Image 2.2. Thrombocyte structure 

 
 
Explanation: (A) Inactivated thrombocytes, visible are the various granules and the 
receptors for cytokines. (B) Activated thrombocytes, visible is the morphological 
changes and the formation of pseudopodia, centralization of granules as well as the 
emerging of immunologically active receptors (Yeaman, 1997). 

Immunologically active granules excrete peptides that directly interfere cell 
physiological processes of the pathogen or indirectly, by facilitating immunoactive 
blood cells to the site of pathogen colonialization.  
 
Granulary excreting of peptides is not the only way thrombocytes play an 
immunological role as they can interact directly with the pathogen through 
internalization. Internalization occurs after the inflammatory mediators come into 
contact with their respective receptors, thus activating the thrombocytes causing 
morphological changes (see image 2.2). The changes facilitate the dilatation of the Open 
Canalicular system and allowing for the invagination of the cell cytoplasm forming 
phagosomes in the process of pathogen phagocytosis , exposure of the pathogen to 
hydrolytic peptides, and subsequent lysis of the pathogen (see image 2.3).  
 
After the internalization of the pathogen, not all pathogens are destroyed. Some survive 
the hydrolytic peptide exposure; however, the pathogens are locked inside the 
phagosome. In such a case the thrombocytes expresses the pathogenic antigens on its 
surface that also mark the thrombocyte and the pathogen within to be destroyed by 
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immunological reactions. This mechanism (see Figure 2.3). This causes a lowering of 
the number of pathogens (viral load) in systemic circulation and in the local tissue that 
is essential to a speedy recovery. 
 
Thrombocytes also assist in the activation and differentiation of lymphocyte B cells into 
germinal centers and memory cells through the expression of CD154 (the ligand of the 
CD40 receptor of the B cell) in significant amounts. Thus the thrombocyte is able to 
activate B cells independent of the traditional pathway of T helper cell activation. 

  
Image 2.3. S. Aureus bacteria internalized by thrombocytes 

 
Explanation .: (A) Inactivated  thrombocytes with incubated with S. Aureus showing no 
indication of morphological change or internalization. (B) Activated thrombocytes seen 
to actively internalize S. Aureus with visible morphological changes (Youssefian, 
Tayebeh, Drouin, Arnaud, Massé, Jean-Marc, Guichard Josette and Cramer, Elisabeth 
M, 2002) 

Kerokan  

Kerokan is a traditional treatment technique popular in Indonesian society. Kerokan is 
not only found in Indonesia but also found in Indochina.  
 
Table 2.2. List of kerokan user state and terms used  

State Term Used 

Indonesia Kerokan 

Vietnam Cao Gio 

Laos Khoud Lam 

Cambodia Kos Kyal 

China Gua-sha 

Source: Neilsen, 1995. 

However, the Indonesian variant is unique in that it utilizes no special tools, but rather a 
simple copper coin or ginger slices and lubricants to taste. Kerokan itself is conducted 
by scraping a coin across the prelubricated skin. Scraping is done on the back, back of 
neck, chest, and the superior and/or inferior extremities if necessary, as the following:  
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Table 2.3. Procedure scratches on the action Kerokan  

Regional Pengoresan Scraping Procedure 

Back Goreskan on the right side and the left side of the spine from 
top to bottom, and then on the regional center to the edge 

Neck scratches on the back of the neck from the top to bottom 

Chest in the area to the edge 

If necessary, Extremities from top to bottom 

Source: Tamtomo, 2008 

When correctly applied, kerokan will not cause excessive pain, but rather causes a warm 
sensation. The effect of kerokan is divided into five stages (Tamtomo, 2008) 

1. Erosion of the stratum korneum of the epidermis  
Scraping of the prelubricated skin causes exfoliation of the outermost layer of the 
skin 

2. Edema within the subepitel tissue  
The changes in vascular dynamics with the increased permeability of the blood 
vessel cause a leakage of intravascular fluid into extravascular tissue. 

3. Vasodilatation 
The endothelium of blood vessels in the area of the injury releases vasoactive 
amines in the form of inflammatory mediators in response to the injury 

4. Inflammatory cell infiltration 
The occurrence of vasodilatation and edema facilitate for the movement of 
leukocytes into the injured area clearing up debris and pathogen.  

5. Erythrocyte extravascularsation 
Vasodilatation causes the connection (Tight Junction) between the epithelium cells 
to ease open allowing for red blood cells to infiltrate the surrounding tissue causing 
a reddish brown tint.  

  
The stratum korneum experiencing slight        

exfoliation 
 
 
          Edematous subepitel tissue 
          Vasodilatation of capillaries 
 
 
 
 
 

Image 2.6 Histopathological imaging of the skin after kerokan 
explanation: visible are the early signs of inflammation (Tamtomo, 2008) 
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Masuk anging  

Masuk angin is the Indonesian concept of the common cold (Tamtomo, 2006). The 
common cold is the most common disease in the world, especially in densely populated 
areas. Generally, the common cold is not life threating, but since many other diseases 
share the same prodromal symptoms, the common cold must be monitored.  

According to the Cardiff University Common Cold research project, over two hundred 
species of viruses have been confirmed as possible causes of the common cold; 
therefore the pathophysiology is not yet clear. The spread of the common cold, 
however, is hypothesized to be mostly from droplet infections in which microscopic 
droplets of infectious mucous is spread via the air and inhaled. 
 
 

CHAPTER III METHOD 

 

Source of data  

The data used in this work is secondary data taken from various valid and relevant 
literature available via the internet or via text books, academic journals, and theoretic 
papers.  

Data collection methods  

The data for this work was taken through a review of current literature. Two types of 
literature were used, namely technical and non-technical literature: 
• Technical sources: research reports, professional, disciplinary, or philosophical 
theoretic papers  
• Non-technical sources: newspapers and contemporary magazines 

Method writing  

This paper is a qualitative work that uses secondary descriptive data to be meta analyzed 
to create a new hypothesis. 
 

Nature Writing  

This paper describes the potential of kerokan as an alternative treatment that can be used 
to overcome the disease, especially with their roots in viral etiologies. 
 
 

CHAPTER IV  DISCUSSION  

 

Kerokan as a thrombocyte activator 

Kerokan involves the creation of a controlled lesion via the use of a blunt object. This 
will create a local inflammation caused by the light damage to the skin and the 
underlying blood caused by the mechanical pressure applied during a session of 
kerokan. Endothelial cells located in the innermost layer of the blood cell release 
inflammatory mediators, most important of which is thrombin. Thrombin is a major 
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component in the development of blood clots while also being the most potent activator 
of thrombocytes. 

Various mediators will also be expressed, including: protrombin, IL-1 (beta), C1, C3, 
Beta endorphin and PGE2, in significant quantities so as to affect systemic circulation. 
These peptides will cause the five cardinal signs of inflammation: fever, redness, pain, 
swelling and loss of function as well as activating thrombocytes by binding to the 
specific receptors. These mediators will also increase the production and maturation of 
thrombocytes. 

The immunological effect of thrombocyte activation upon the common cold 

The common cold causes a significant increase in the human immune system’s 
sensitivity to inflammation due to the ongoing systemic inflammation in the push to 
eradicate the preexisting pathogen. After a session of kerokan there will be an intense 
local inflammation, thus causing a significant rise in thrombocyte activation. This 
activation will cause a morphological and physiological change necessary for an 
effective immune response and the release of chemocytokines. Post-activation, 
thrombocytes will play immunological roles in thre processes, namely the reduction of 
the viral load, the stimulation of antibody production, ,and the stimulation of other 
inflammatory reactions. 

Thrombocytes in general can internalize pathogens; however, that ability is 
exponentially increased should the thrombocyte become active. This process becomes 
even more effective the higher the temperature rises(Terada et al, 1966). Therefore 
internalization will become optimal post-kerokan due to the sub-febril fever  caused by 
the increase in inflammatory mediators 

 

As in all internalization, there is a possibility that the pathogen is not hydrolyzed by the 
thrombocyte. This would not affect the end result because the antigens from pathogen 
are expressed on the thrombocyte surface causing an immune reaction against the 

Figure 4.1 kurva influenza virus 
internalization thrombocytes in 
comparison with tempratur.  
 

Source: Terada et al, 1966 
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thrombocyte and the pathogen trapped inside causing a drop in the viral load as well as 
decreasing the threat of a thromboembolism (a blockage of a blood vessel). 

thrombocytes activation of lymphocyte B cells to produce antibodies and 
immunoglobulin, is facilitated through the binding of CD154, located on the wall 
thrombocytes, CD40, located on the cell wall lymphocyte B, which functions to 
stimulate B cells to proliferate in number and differentiate into germinal center to 
produce specific antibody in specific isotopes in clinically significant numbers as shown 
in clinical studies as imunoglobulin serum levels rise significantly, when thrombocytes 
are activated. This occurs independent of yet complementary to the classical pathway of 
T-cell activation.  

Activated thrombocytes express many new mediators and receptors. These receptors 
make them more sensitive towards various immunoactive peptides as well as to further 
stimulate the immune system via immune competent PMP (Platelet Microbicidal 
Protien). These PMPs range from those focusing on leukocyte activation to those that 
are directly cytotoxic to pathogens.  
 
 

CHAPTER V CONCLUSION AND RECOMENDATION  
 

Conclusion 

The Indonesian variant of coining known as Kerokan is a simple and practical mode of 
therapy that utilizes mechanical pressure to create a local inflammatory reaction. This in 
turn causes an in increase in thrombocyte production and activation with the following 
clinical implications: 

1. A decrease in the pathogen viral load in the circulation 
2. a stimulation proliferation and differentiation antibody independent of the classical 

pathway lymphocyte T cell 
3. Stimulation of the classical immune responses to eradicate the pathogen.  

Thus it may be concluded that kerokan is a comprehensive therapeutic method that not 
only deals directly with pathogens that cause, but also assist in the creation of long term 
immunity towards the pathogen. Due to its adaptive nature, this therapy has a broad 
spectrum and can be applied to virtually all known infectious diseases including Malaria 
and HIV 
 

Recommendations 
 
Further research needs to be done in vitro and in vivo in order to obtain a quantitative 
result that can be used as a reference in developing the use of this therapy against 
diseases and the application of kerokan towards other diseases.  
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