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Abstract. Fibroblasts and IL-1α are important components of inflammation and 59 
healing process in dental caries. This healing allegedly could be modulated by 60 
Robusta coffee . Aim. Analyzed modulation of some concentration of Robusta 61 
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coffee beans to IL-1α expression and the number of fibroblasts. We used Wistar 62 
Rats were divided into 4 groups and 4 sub groups (day 7, 14, 21) for each groups 63 
(each 4 tails). Controle group: untreated group. Coffee group 25%: cavities + 64 
caping used coffee beans paste 25%. Coffee group 50%: cavities + caping used 65 
coffee beans paste 50%, Coffee group 75%: cavities + caping used coffee beans 66 
paste 75%. Day 7, 14, 21 rats in serial were sacrificed to make the preparation of 67 
the teeth for analysis of the number of fibroblasts with staining  with HE and IL-68 
1α expression by immunohistochemistry. Data were analyzed descriptively and 69 
also ANOVA followed by LSD test. The higher the concentration of Robusta 70 
coffee beans, the more decrease the expression of IL-1α, however the more 71 
increase the number of fibroblasts. It is suspected that immunomodulatory 72 
proteins inhibit IL-1α. Conclusion. Robusta coffee beans decrease IL-1α 73 
expression and increases the number of fibroblasts in healing process in dental 74 
pulp in Wistar rats. 75 

Keywords: dental pulp, fibroblasts; IL-1α; robusta coffee; wistar rat 76 
 77 
1 Introduction 78 
Recently dental caries is a risk factor for systemic disease. Dental caries 79 
bacteria were found in coronary atherosclerotic plaque specimens in patients 80 
who died of a heart attack [1,2]. This shows how important the prevention of 81 
dental caries care. 2007 National Health Research (Riskesdas) reported caries 82 
prevalence in Indonesia 72.1%, 2009 Household Health Survey (SKRT) showed 83 
that Indonesia's dental caries population was 73%. Ministry of Health Republic 84 
of Indonesia (Kemenkes RI) in 2009, 89% of Indonesian children under 12 85 
years suffered dental caries [3,4]. During this material for treatment of dental 86 
caries on the market many cause side effects such as allergies and of course 87 
expensive because it still must be imported from abroad. Therefore, it takes a 88 
material that can be accepted by the body with minimal side effects, but is 89 
immunomodulatory. The solution is to create materials derived from natural 90 
materials, one of them from coffee beans. 91 
Coffee may protect against periodontal disease [5]. Coffee contains bioactive 92 
components such as flavonoids, xanthine, antioxidants, alkaloids. Polyphenols 93 
that can serve as anti-inflammatory, antibacterial, platelet aggregation [6,7,8]. 94 
This has been attributed to the mechanism of one of the proteins in the 95 
prevention, inhibition or treatment of disease. The protein content of Robusta 96 
and Arabica coffee beans between 10-13%. Coffee has an inhibitory ability to S. 97 
mutans, inhibits S. mutans adhesion and whitens teeth, black coffee prevents 98 
cavities [9,10,11,12]. 99 
Caries can be prevented and restored by modulating the immune response of the 100 
sufferer. While the dental caries immune response, among others, IL-1β, IL-1α, 101 
and TNF-α. Previously our team has proven that Robusta coffee beans can 102 
increase the expression of IL-1β, TNF-α, phagocytosis in vitro to S. mutans and 103 
decrease inflammatory cells (monocytes, lymphocytes, neutrophils) in vivo on 104 
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dental caries [13,14,15]. Robusta's coffee beans were thought to also affect 105 
fibroblast cells and IL-1α expression. Whereas, as-prototypical proinflammatory 106 
cytokine, IL-1 drives local and systemic inflammatory after injury and is 107 
critically involved in the pathobiology of immune and inflammatory conditions. 108 
IL-1α is a dual-function cytokine, meaning that in addition to functioning as a 109 
classical cytokine via cell surface receptor ligation, full-length IL-1α can also 110 
directly regulate gene expression. As the prototypical proinflammatory 111 
cytokine, IL-1 drives local and systemic inflammation after injury and is 112 
critically involved in the pathobiology of immune and inflammatory conditions. 113 
IL-1, IL-6, and b-FGF (basic Fibroblast Growth Factor) may be produced in 114 
vivo by residual LECs, causing postoperative inflammation and LEC (cultured 115 
lens epithelial cells) proliferation, After cataract surgery [16,17,18]. Fibroblasts 116 
are cells that are oval, large and pale, with fine chromatin and a clear core 117 
nucleolus, has many cytoplasmic branches irregular. Fibroblasts play an 118 
important role in the healing process. As for the various growth factors that 119 
strongly support proliferation fibroblasts, such as for a wound healing involving 120 
reepithelialisation, granulation tissue formation, inflammatory process, detected 121 
interleukin IL-1 [19,20]. 122 
 123 
2. Materials and Methods 124 
2.1 Animal model 125 
64 male Wistar Rats weighing 100 -200 gr BW, 2-3 month old were obtained 126 
from the Animal House at Biomedic laboratory Faculty of Dentistry Universitas 127 
Jember. The rats were kept in separate cages in a well ventilated room at 128 
standard experimental conditions. Approval from Gajah Mada University 129 
animal ethics committee has been obtained for this project.  130 
 131 
 132 
2.2 Robusta coffee beans 133 
Robusta coffee beans paste was made by mixing the basic paste extract 134 
(Magnesium Carbonat, Calcium Carbonat, Gliserin, TEA (Triethanolamine), 135 
Propilen glikol, Aquadest).  136 
 137 
 138 
2.2 Research Groups 139 
Animal were divided into 4 groups and 4 sub groups (day 7, 14, 21) for each 140 
groups (each 4 tails). Controle group: untreated group, while treatment groups 141 
made cavities to perforation as indication for direct pulp capping used Robusta 142 
coffee paste. Coffee group 25%: cavities + coffee beans paste 25%. Coffee 143 
group 50%: cavities + coffee coffee beans paste 50%, Coffee group 75%: 144 
cavities + coffee beans paste 75%. Day 7, 14, 21 rats in serial were sacrificed to 145 
make the preparation of the teeth for analysis of the number of fibroblasts with 146 
staining  with HE and IL-1α expression by immunohistochemistry.  147 
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 148 
 149 
2.4 Immunohistochemistry methods 150 
Mixture done 3 times for deparaffinization use xylol, xylol eliminated with 151 
absolute ethanol ranging up to 70%, the last with water, washed with PBS pH 152 
7.4. To remove debris by trypsin 0.025%. Mixture flooded 3% H2O2 solution 153 
for 10 minutes. Washed 2x PBS and blocking process is carried out with 3% 154 
BSA for 10 minutes. Reacted with the antibody rat IL-1α (Dako) was incubated 155 
for 24 hours at a temperature of 40C in a humidity chamber. Biotiyilized reacted 156 
with secondary Ab (Goat anti-rat IL-1α, Dako) for 1 hour. Washed 3 times with 157 
PBS each 5 minutes, then added peroxidase labeled streptavidin and incubated 158 
for 1 hour. Washed 3 times with PBS, then treated with DAB (Dako) substrate 159 
created a new and incubated for approximately 30 minutes at room temperature 160 
with shaken. Washed with distilled water, added Meyer-HE for 10 minutes. 161 
Washed with tap water, then with distilled water. Dried preparations, spilled 162 
entelan and covered with a coverglass. Parameters are amouts of leucocytes that 163 
expressed IL-1α under light microscope with 400x magnification, which was 164 
analyzed 3 fields of view.  Data were analyzed by descriptive, ANOVA 165 
followed by LSD test. 166 
 167 
 168 
2.5 HE staining methods 169 
Dental tissue inserted in formalin, decalcified, deparanized, paraffin blocked, 170 
immersed and washed with PBS. Cutting with microtom 4-6 micron and 171 
attached to glass object. Then did staining with Haematoxilin eosin (HE). 172 
Assessment and analysis of the fibroblasts was done under light microscope 173 
with 400 magnification per 3 viewing fields. Data were analyzed by ANOVA 174 
followed by LSD test. 175 
 176 

 177 
3. Results and Discussion 178 
3.1 The effect of coffee beans at IL-α expression 179 
 180 
Figure 1 and 2 showed that Robusta coffee beans decreased IL-1α Expression in 181 
dental pulp. Cells expressing IL-1 alpha are brown (black arrow). Analysis 182 
under a light microscope with 400x magnification. Descriptively, the more days 183 
(day 7, 14, 21), so the more decreased IL-1α Expression in dental pulp. Controle 184 
groups IL-1α Expression the most decreased, because it untreated, while IL-1α 185 
fixed produced physiologically. It is also true with results analyzed ANOVA 186 
followed by LSD test, it there were significant differences (p≤0,05).  187 
 188 
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    189 
Controle Group                          Coffee Group 25% 190 

    191 
Coffee Group 50%                      Coffee Group 75% 192 

 193 
Figure 1 IL-1α Expression in dental pulp Wistar Rat (black arrow).  194 

 195 

  196 
 197 

Figure 2 Bart chart of IL-1α Expression in dental pulp Wistar Rat. 198 
 199 

High protein content or bioactive content in Robusta coffee beans are suspected 200 
to be immunogenic or act as immunomodulator, thus allegedly having the 201 
ability to improve the immune system. This study proved Robusta coffee beans 202 
decreased the expression of IL-1-α either inside the cell or expressed out of the 203 
cell. It is suspected that immunomodulatory proteins potentially work inhibit 204 
against lymphokines produced by immunocompetent cells such as IL-1α. 205 
Decreasing of IL-1α was thought to be due to the content of flavonoids, 206 
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xanthine, chlorogenic acid, alkaloids in Robusta coffee beans. Flavonoids act as 207 
anti-inflammatory, analgesic, antioxidant [21].  Some flavonoid compounds 208 
may inhibit the release of arachidonic acid and lysosomal enzyme secretion 209 
from the membrane by blocking the path of cyclooxygenase and lipoxygenase 210 
pathway thus decreasing the levels of prostaglandins and leukotriene 211 
(inflammatory mediators), one of inflammatory mediators is IL-1α [22]. 212 
 213 
3.2 The effect of coffee beans at the number of fibroblasts 214 
The results of this study indicate that fibroblasts of the control group look at 215 
least. In Robusta coffee beans group seen the largest number of fires Coffee 216 
Group 25% followed by Coffee Group 50% and Coffee Group 75% (figure 3,4). 217 
The longer the day, the more fibroblasts for all groups. Robusta coffee beans 218 
increased the number of firoblasts. The higher the concentration, the more 219 
increasing the amount of fibroblasts. 220 
 221 

   222 
Controle Group                            Coffee Group 25% 223 

   224 
Coffee Group 50%                 Coffee Group 75% 225 

 226 
Figure 3. Fibroblasts in dental pulp in Wistar Rats (black arrow).  227 

 228 
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  229 
 230 
Figure 4. Bart chart of the number of Fibroblasts in Dental pulp of Wistar Rat.  231 
 232 

 233 
Robusta coffee beans as pulp capping material reduced inflammation and speed 234 
up the healing process. This caused by IL-1α that sinthesized and released by 235 
macrophage will play essential role in all inflammatori process, so if IL-α 236 
decreased, it would decreased inflammatory process and increased healing 237 
process such as proliferation of fibroblasts [9].  IL-1α also is made by B cells, T 238 
cels, large granular lymphocytes, endothelial cells, astrocytes, muscle cells, 239 
keratinocytes and many tips of fibroblasts. IL-1α may inhibited reparative 240 
function of fibroblasts by stimulating their proliferation and synthesis of 241 
collagen and TEAM (Tissue Inhibitor of Metalloproteinase) [22]. 242 
3.3 Supporting data (The number of leukocytes) 243 
Other data that could support this study is the view of the number of 244 
inflammatory cells that decreased from days 7, 14, 21 (we have published). 245 
Where on the 7th day looked neutrophils and many macrophage cells and 246 
lymphocytes. Day 14 more domination with macrophage cells and lymphocytes, 247 
while neutrophils very little. Day 21 there were still macrophages and 248 
lymphocytes, but fibroblasts look more (figure 5) [23] 249 
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   252 
                          Day 14                                                   Day 21 253 
Figure 5. Inflammatory cells in dental pulp in Wistar rats in Coffee groups. 254 

Neutrophiles (pink arrow), monocytes (white arrow), fibroblasts (blue 255 
arrow). Analysis under a light microscope with 400x magnification 256 

 257 
 258 
 259 
 260 

 261 
Conclusion 262 
Robusta coffee beans paste as pulp capping material  increased healing process 263 
in dental pulp in Wistar rat. 264 
 265 
 266 
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