
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

The effect of pisang ambon (Musa paradisiaca L.) stem extract on the 

regulation of IL-1ß, IL-6 and TNF-α in rats’ enteritis 
 
 

 

Abstract 

 

Considering that NSAIDs are widely used in medication for pain, inflammatory, and fever, its side effect, mucosal erosion, 

needs to be minimized. The purpose of this paper is to study the potential use of Musa paradisiaca L. stem extract in lowering TNFα, 

IL-1ß and IL-6 proinflammatory cytokines in rats’ enteritis. Thirty male wistar strain rats (Rattus Norvegicus) aged 2-3 months 

were divided into 5 groups with 6 repetitions. The positive and negative control groups were given a solvent of Musa paradisiaca 

L. stem extract. Groups P1, P2, and P3 were treated with the extract. The groups were treated for 14 days. On the 8th day, all of the 

rats were administered with Indomethacin as enteritis inducer, except for the rats in the negative control group which were only 

administered with indomethacin solvent. On the 15th day, the rats were necropsied, and their jejunum were taken in order to make 

the immunohistochemistry (IHC) preparations. The IHC test results were statistically analyzed. The results showed that the granting 

of Musa paradisiaca L. stem extract has anti- inflammatory activity against the inflammated jejunum tissue. The anti-inflammatory 

activity against the damage of jejunum tissue was indicated by an attenuated expression of IL-1 β, IL-6 and TNF-α proinflammatory 

cytokines in the jejunum. The increasing dose showed more significant effects. 

 

Keywords: Enteritis, IL-1ß, IL-6, TNF-α 
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Introduction 

 

The Non-Steroidal Anti-inflammatory Drugs (NSAIDs) 

are oftenly used as medication to pain, inflammatory, and 

fever. The use of these medications is very effective in 

overcoming pain, fever, and inflammation, but it is often 

accompanied by side effects on mucosal erosion i.e. that can 

form ulcers, perforations and bleeding to cause death (1). 

This happens because NSAIDs have wide enterohepatic 

circulation. One of NSAIDs that has the most toxic side 

effects on intestinal mucosa is indomethacin. Granting a 

systemic NSAIDs also cause damage to the small intestine 

due to biliary excretion (2). The NSAIDs drugs showed toxic 

effects on the small intestine through a constitutive enzyme 

inhibition of cyclooxygenase-1 (COX1) which subsequently 

led to a decrease in the synthesis of protective prostaglandins. 

The NSAIDs are also thought to have local effect that 

damage the mucosa of the small intestine. On the cellular 

level, Indomethacin also induces mitochondrial damage of 

vilienterosit which results a villus shortening (3). This 

situation causes a lot of increased permeability of the small 

intestine (4). The side effects of NSAIDs can be inhibited or 

reduced with the use of drugs that can increase the synthesis 

of protective prostaglandins. 

Treatment efforts can be done by utilizing plants as 

medicines, mainly from sewage plants that have not been 

utilized optimally. Pisang Ambon (Musa paradisiaca L.) is 

one of very important plants that is economically important 

because all parts of the plant can be utilized. In Indonesian, 

pisang means banana. For example, banana flowers can be 

cooked, banana stems can be used as a traditional medicine, 

organic fertilizer, forage, and others (5). The sap of the 

banana tree can also be used as a wound healer (6). Methanol 

extract of Musa paradisiaca L. can be used as wound healer 

(7). 

Pisang Ambon (Musa paradisiaca L.), particularly the 

stem, have polyphenolic compounds as antioxidant activity 

which serves to inhibit the concentration of fat, has a 

capacity of electron donor and the reduction of metal ions, as 

well as serve as a chelating agent to the metal ion. The 

methanol extract of Musa paradisiaca var. Sapientum L have 

the anti-inflammatory effect against enteritis in ratswhich 

were induced with Indomethacin (8). 

The inflammation process in the small intestine which is 

induced by indomethacin involves oxidant compounds that 

cause oxidative damage on the mucosa. The granting of 

brown seaweed in rats, whichhave experimental enteritis by 

indomethacin, may reduce the inflammatory process that is 

allegedly happening on intestinal mucosa via the attenuation 

of the negative effects of  oxidants. Enteritis 

induced by indomethacin is a form of inflammation that has 

many hispathologicalsimilarities to inflammatory bowel 

disease. The reactive oxygen compounds play a significant 

role in the process of inflammation on enteritis induced by 

indomethacin. An increase in reactive oxygen compounds 

in the tissues of the small intestine causes oxidative damage 

that worsen the inflammation. 

It can be studied by observing the expression of 

proinflammatory cytokines including ‘tumor necrosis factor-

α’ (TNF-α) and interleukin 1 β (IL-1 β), which are the major 

factors in the mucosa damage of the small intestine. The 

explanation of the effect of the Musa paradisiaca L. stem 

extract granting against inflammation can be used as a 

theoretical foundation for further research about the 

prevention and treatment of enteritis induced by NSAIDs 

particularly indomethacin. 

The results of the research are expected to explain the 

influence of the Musa paradisiaca L. stem extract granting 

against inflammation which can be observed on the 

expression of TNF-α, IL-1 β and IL-6 proinflammatory 

cytokines. The explanation of the effect of the Musa 

paradisiaca L. stem extract against inflammation can be used 

as a theoretical foundation for further research about the 

prevention and treatment of enteritis induced by NSAIDs 

particularly indomethacin. Aim of present work was to study 

the potential use of Musa paradisiaca L. stem extract in 

attenuating the expression of TNFα, IL-1ß and IL-6 

proinflammatory cytokines in rats’ enteritis. 

Materials and methods 

Ethical approval 

The experiment was carried out with the ethical clearance 

by the Commision of Health Research Ethics, Faculty of 

Dentistry, Universitas Airlangga  

 

Animals 

Thirty male wistar strain rats (Rattus Norvegicus) aged 

2-3 months and weight 150-200 g. The animals were 

grouped into 5 goups. 

 

Materials 

Indomethacin, a banana (Musa paradisiaca L.) stem, 10% 

formalin in 0.15 M PBS (pH 7.4), formic acid, 30%/0.28 M 

sodium citrate, ethanol, xylene, paraffin, water for injection, 

mayer hematoxylyn, eosin, chloroform, glacial acetic acid, 

10% NaCl, ketamine, Methyl Green 1%, rat’s monoclonal 

antibodies of TNFα, IL-1ß and IL-6 antibodies, Goat anti 

mouse IgG biotin labeled, SA-HRP 
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(Strepavadin-Horse Peroxidase), DAB (3.3 diamino 

benzidine tetrahydrochloride). 

 

Instrumentations and tools 

Glass objects, glass cover, electron microscope, surgical 

tools, test tubes, medicine pots, rotary evaporator, pH meter, 

balance, camera, and ANNOVA software. 

 
Preparation of the extract 

Banana stem was cleaned, cut into smallpieces, and 

dried. Once dry, the cleaned banana stem was mashed, 

resulting 900 g banana powder. The powder was extracted 

using maseration method with ethanol  (3000 ml). The 

obtained maserate was collected and evaporated using rotary 

evaporator under vacuum, resulting thick extract of 45 g. The 

ethanol extract of the banana stems was put in air tight 

containers and stored in refrigerator till time to use. 

 

Animal treatments 

The first group (negative control, K-) consists of 6 male 

Wistar rats were given only a solvent of banana extract and 

indomethacin solvent. The second group (positive control, 

K+) consists of 6 male Wistar rats were given an 

indomethacin 15 mg/kg body weight orally to trigger 

enteritis without giving extracts of banana stems. The third 

group (P1) is composed of six male Wistar rats which were 

administered with the banana stem extract 5 mg/kg (9) for 7 

days. The fourth group (P2) is composed of six male Wistar 

rats which were administered with the banana stem extract 

10 mg/kg (9) for 7 days. The fifth group (P3) is composed of 

six male Wistar rats which were administered with the 

banana stem extract 20 mg/kg (9) for 7 days. 

On the 8th day, the rats were administered with 

indomethacin 15 mg/kg (single dose) of body weight orally 

using oral gavage as enteritis inductions (10). The 

administration of the banana stems extract was continued 

until 7 days after the first administration. All rats were 

dissected in order to obtain the jejunum tissue. The TNFα, 

IL-1ß and IL-6 immunohistochemical examination was 

performed in each group. 

 
Histopathology and immunohistochemistry 

The manufacture of deparaffinized paraffin blocks and 

the TNFα, IL-1ß and IL-6 immunohistochemical expression 

examination were performed in accordance with Boenisch 

methods (11). The paraffin blocks were cut using rotary 

microtome . Blocking with 3% H2O2 in PBS pH 7.4 and in 

blocking with 1% BSA in PBS for 60 minutes. Lebelled the 

slides with primary antibodies which are anti-TNFα, IL-1ß, 

and IL-6 in 4 degrees Celsius 1% BSA overnight. Washed 

the slides with PBS pH 7.4 three times for 5 minutes. 

Incubated the slides with SA-HRP (Horseradish Peroxidase-

Streptavidin) 1:500 for 40 minutes at room temperature. 

Washed the slides with PBS pH 7.4 

three times for 5 minutes. Dropped the slides with the DAB 

(3.3 benzine diamino tetra hydrochloride) chromogen 

substrate for 20 minutes. Washed with PBS pH 7.4 three 

times for 5 minutes. Wash with H2O three times for 5 minutes 

each. Counter stained with Methyl Green 1% at room 

temperature. The slides were soaked with tap water for 5 

minutes. Preparations were made and dried overnight at 

room temperature & the slides were ready to use. 

 
Statistical analysis 

A statistical analysis was performed to TNFα, IL-1ß and 

IL- expression variables on the 6 small intestine tissue by 

scoring the value based on Knodel scoring methods (12). 

To find out if there is a meaningful difference in the 

expression of TNFα, IL-1ß and IL-6 on the jejunum tissue 

between the groups, ANOVA test was performed and then 

followed by double Duncan's Distance test with significance 

level of 5%. 

 

Results 

 

Indometacin, the enteritis inducer, was administered with 

dose 10 mg/kg, 15 mg/kg, and 20 mg/kg to each in 6 animals. 

It was performed in an effort to obtain the optimal dose of 

enteritis induction without causing the death. The results 

showed that the most proper dose of enteritis induction was 

15 mg/kg. The results of the exploration can be seen in 

Figure 1. 
 

 

Figure 1: Rats’ feces, before induction (black arrow) after 

induction (red arrow). 

 

Figure 1 shows that the Indomethacin with a dose of 15 

mg/kg was successfully used as enteritis induction. The 

indication can be seen in the rat’s feces (Figure 1). The feces 

signify the presence of diarrhea in the rat where the feces 

were more rodents and there was bleeding in comparison 

previous feces before induction. 
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Histopathological observation of rats’ jejunum which 

has been administered with indomethacin and administered 

Table 1: The interleukin 1β (IL-1 β) expression on IHC 

examination 

with banana (Musa paradisiaca L.) extract can be seen in    

the Figure 2. 

Immunohistochemical examination was performed by 

using monoclonal antibody against IL-1β, IL-6 and TNF-α 

proteins. Positive results are characterized by the presence of 

brown spots on the cytoplasm. The results were examined 

using a microscope with 10x40 magnification. 

The immunohistochemical examination results with 

monoclonal antibodies against the expression of IL-1β, to see 

the effect of the banana stem extract (Musa paradisiaca L.), 

can be seen in Figure 3 and Table 1. 

The immunohistochemical examination results with 

monoclonal antibodies against the expression of IL-6, to see 

the effect of the banana stem extract (Musa paradisiaca L.), 

can be seen in Figure 4 and Table 2. 

The immunohistochemical examination results with 

monoclonal antibodies against the expression of TNFα, to 

see the effect of the banana stem extract (Musa paradisiaca 

L.), can be seen in Figure 5 and Table 3. 

Groups The average of IL-1β 

expression ± SD 

   (cell/viewing field) 

Negative Control (K-)  32.00a ± 2.36 

Positive Control (K+) 64.67e ± 4.13 

5 mg/kg banana stem extract (P1) 53.33d ± 3.07 

10 mg/kg banana stem extract (P2) 45.50c ± 5.64 

20 mg/kg banana stem extract (P3)          39.83b ± 3.25 
 

 

Table 2: The interleukin 6 (IL-6) expression  on 

IHC examination 
 

Groups The average of IL-6 

expression ± SD 

   (cell/viewing field) 

Negative Control (K-)  28.33a ± 2.16 

Positive Control (K+) 60.00d ± 2.00 

5 mg/kg banana stem extract (P1) 48.83c ± 2.61 

10 mg/kg banana stem extract (P2)          42.00b ± 8.40 
  40 mg/kg banana stem extract (P3) 28.17 a± 3.82  

 
 

 
 

Figure 2: Histomicrograph of epithelium. H.E color with 100x magnification using Optilab ® viewer. Explanation: (K-) there is 

no damage to the epithelium, (K+) many erosion (e) and ulcer (u) can be observed, (P1) there are many erosion (e), (P3) there is 

small desquamation (d) 

K- K+ 

P1 P2 P3 
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Figure 3: The interleukin 1β (IL-1β) expression on the IHC examination using a microscope with a magnification of 400 

times. 
 

 

Figure 4: The interleukin 6 (IL-6) expression on the IHC examination using a microscope with a magnification of 400 times. 
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Figure 5: The interleukin TNFα expression on the IHC examination. 
 

Table 3: The interleukin TNFα expression of rats’ jejunum 

on IHC examination 
 

Groups The average of TNFα 

expression± SD 

   (cell/viewing field) 

Negative Control (K-)  43.66a ± 3.20 

Positive Control (K+) 79.67d ± 3.88 

5 mg/kg banana stem extract (P1) 59.33c ± 7.31 

10 mg/kg banana stem extract (P2)        53.83b ± 3.25 

  20 mg/kg banana stem extract (P3) 44.83a ± 3.25  
 

Discussion 

 

The results showed that the administration of banana 

stem extract (Musa paradisiaca L.) has an anti- 

inflammatory activity against inflammated jejunal. Anti- 

inflammatory activity against tissue damage in the small 

intestine was indicated by a decreased expression of IL-1β, 

IL-6, and TNF-α proinflammatory cytokines in jejunum. In 

increasing doses, the results showed a more significant 

decrement of IL-1β, IL-6 and TNF-α proinflammatory 

cytokines expressions in jejunum. This is possible because 

the higher the dose, the more potent anti-inflammatory 

active ingredient, which was expressed by the decrement of 

IL-1β, IL-6 and TNF-α proinflammatory cytokines in the 

jejunum. The expression of IL-1β, IL-6 and TNF-α 

proinflammatory cytokines in jejunum is a systematic acute 

phase response caused by the combined work of IL-1, TNF- 

α, and IL-6. Interleukin-1, IL-6, and TNF alpha work 

synergistically to increase T cell activation and acute 

inflammatory responses. In 12-24 hours from the beginning 

of the acute phase response, increased IL-1, TNF-α, and IL- 

6 induce the production of acute phase proteins by 

hepatocytes. The ability of IL-1, TNF-α, and IL-6 to induce 

the production of acute phase proteins by liver cells occurs 

through the induction of the same transcription factor, NF- 

IL-6, after each cytokine binds to its receptor. This 

macrophage is an active cell that has phagocytosis activity 

that releases more inflammatory mediators and cytokines. 

The active macrophages tissue secretes IL-1, IL-6, and TNF-

α cytokines, which induce many local and systemic changes 

in acute inflammatory responses. All three cytokines work 

locally by inducing coagulation and increasing vascular 

permeability. TNF-α and IL-1 induce increased expression 

of adhesion molecules in vascular endothelial cells. TNF-α 

stimulates the expression of Selectin E that bind to adhesion 

molecules on neutrophils, 
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whereas IL-1 induces increased expression of ICAM-1 and VCAM-1 which bound to integrins in lymphocytes 

and monocytes. Neutrophils, monocytes, and lymphocytes in the circulation are attached to the blood vessel wall 

by recognizing the adhesion molecule which then moves through the blood vessel wall and into the tissue. IL-1 and 

TNF-α also work on macrophages and endothelial cells to  induce the chemokines that play a role in neutrophilic 

influx through enhanc69ement of their adhesion to vascular endothelium and act as strong chemotactic factors. 

IFN- and TNF-α activate macrophages and neutrophils, increase phagocytic activity, and increase release of lytic 

enzymes into the tissues (13). 

Local acute inflammatory responses can occur without much involvement of the immune system. Cytokines, 

that are sometimes released at the site of inflammation, facilitate the attachment of immune cells to vascular 

endothelial cells and the migration of these cells through blood vessel walls into the tissues. This leads to 

lymphocyte, neutrophil, monocyte, eosinophil, basophil, and mast cell infestations to the site of damaged tissue, 

where they play a role in clearance of antigens and tissue healing (13). The timing and intensity of the local acute 

inflammatory response should be carefully regulated to control tissue damage and facilitate the tissue repair 

mechanism which is needed for healing. 

 

Conclusion 

 

To conclude, the provision of banana stem extract can decrease TNFα, IL-1ß and IL-6 . TNFα, IL-1ß and IL-

6 expression were decreased even more along with the increased dose of banana stem extract. 
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