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ABSTRACT 
 
Introduction: Acupuncture helps the cell regeneration process in the langerhans island of the pancreas. 
This process is through inhibition of TNF-α pro-inflammatory cytokine secretion and also decreases the 
apoptosis process. This study aims to determine the potential for acupuncture in ST36 acupuncture 
points on TNF-α expression and apoptosis in diabetic wistar rat pancreas. Method: Forty-two Wistar 
rats, 3 months old, were divided into 5 groups, negative controls (decapitated 7th and 30th days), positive 
controls (decapitated 7th and 30th days), treatment (decapitated 7th and 30th days). Rat were made 
with a diabetic condition by injected streptozotocin at a dose of 60 mg / kg bodyweight in 
intraperitoneal. The positive group and treatment were made in diabetes conditions, the treatment 
group was stabbed in ST36 acupuncture points. After decapitating each group on the 7th and 30th days, 
pancreas tissue was fixed and made preparations and given immunohistochemical staining and TUNNEL. 
The number of cells expressing TNF-α and experiencing apoptosis were calculated per 10 visual fields 
using 400 x magnification light microscopy, then the data were analyzed. Results: Acupuncture at the 
ST36 point decreased the inflammatory process in the pancreas with diabetic rat, the effect of the 
acupuncture at the ST36 point showed no direct correlation with the number of apoptotic beta cells. 
Conclusion: Acupuncture needle puncture in the ST36 acupuncture point decreases inflammation and 
apoptotic process in the rat pancreas with diabetes condition. 
 
Keywords: Acupuncture, ST 36, diabetes, expression of TNF-α, apoptosis 
 
Introduction 
 
In the era of the national health insurance system implemented in Indonesia, the preventive 
medicine system is a top priority. Many chronic diseases are difficult to cure and cause many 
complications, where prevention of disease is expected to reduce morbidity and mortality in 
chronic diseases. Acupuncture has been an alternative and complementary medicine in China 
since 4000 - 5000 years ago. The development of acupuncture in Indonesia began in 1963, 
when it was instructed by the minister of health at that time (Prof. Dr. Satrio) a traditional East 
Medicine research team was formed and since then many studies on acupuncture. Some studies 
show acupuncture can trigger an increase in the body's defense system. Acupuncture is 
expected to be a modality for medicine for the prevention of primary and secondary prevention 
of chronic diseases such as diabetes. Diabetes occurs where there are abnormalities in 
pancreatic cells. An inflammatory process occurs in cells in the pancreatic head, if this 
inflammatory process continues to occur because the condition of hyperglycemia triggers 
apoptosis (Murphy, 2017). 
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In this study looking at the effect of acupuncture at the ST 36 point on the inflammatory 
process of pancreatic cells on the condition of diabetes mellitus, if there is a decrease, it will 
certainly reduce the number of pancreatic beta cells that experience apoptosis. 
 
Method 
 
This type of research is purely experimental research in the laboratory (True Experimental) 
because this study was given an intervention with all external variables that influence 
controlled, this study uses a Post Test Only Control Group Design research design. The research 
subjects were Wistar Rattus norvegicus strain of about 3 months old and weighing 300 grams. 
Each mouse was weighed and put into a cage measuring 20 x 15 x 15 cm for adaptation. The 
research subject groups were 5 groups namely O1 (negative controls were observed until day 
7), O2 and O3 (positive controls were observed until day 7 and day 30), O4 and O5 (treatment 
was observed until the 7th day and day 30th). The negative control group was rats without 
diabetic conditions and acupuncture needles were stabbed not at the ST36 acupuncture point 
(stabbing at the base of the tail); the positive control group were mice made with diabetes 
conditions and stabbing was not done at the ST36 acupuncture point (stabbing at the base of 
the tail), while the treatment group was mice made with diabetes conditions and stabbing at 
the ST36 acupuncture point. Each group contained 7 rats (a total of 35 rats), each 7 rats were 
numbered 1 to 7 with paper attached to the tail, then each rat was randomly assigned to 5 
groups until each group had 7 rats. Making diabetic conditions, rats were injected with 
streptozotocin intraperitoneally at a dose of 60 mg / kg body weight of mice. The condition of 
diabetes if random sugar levels in mice exceed 200 mg / dl, blood is taken from the rat's tail 
and examined in the laboratory. 
 
In the treatment and positive control groups, after stabbing the acupuncture needle at the ST36 
point on the 7th and 30th day each group including the negative control group on the 7th day 
was sacrificed using ketamine as an anesthetic. The pancreas is taken and then put into a 10% 
formalin buffer fixation solution for 15-24 hours and then the dead mice are buried. The pieces 
of pancreatic tissue are then made preparations and immunohistochemical staining and TUNEL 
examination are performed. Preparations carried out immunohistochemical staining and 
TUNEL were observed under a microscope with 40x magnification and counted the number of 
cells expressing TNF-α. For preparations carried out TUNEL examination then seen with a 
microscope to calculate the apoptotic body. 
 
The results obtained were analyzed by statistical data using SPSS version 24. The analysis 
included descriptive analysis and inferential analysis. Data were compared between the control 
group and the treatment group using paired sample T tests. Treatment group data between day 
7 and day 30 compared to Wilcoxon. 
 
Results and Discussion 
 
Descriptive analysis in the form of mean and standard deviation (SD) of inflammatory cells 
secreting TNF-α on day 7 between treatment groups, positive control and negative control are 
shown in table 1, table 2, table 3. 
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Table 1 Descriptive analysis of inflammatory cells in the pancreas of mice that secreted TNF-α in the 7th day 
treatment group 

   
Table 2 Descriptive analysis of inflammatory cells in the pancreas of mice secreting TNF-α in the 7th day 

positive control group 

 
Table 3 Descriptive analysis of inflammatory cells in the pancreas of mice securing TNF-α in the 7th day 

negative control group 

 
Inferential analysis of inflammatory cell relationships that secrete TNF-α between day 7 and 
day 30 in the treatment group using the Wilcoxon test. 
 
 
 
 
 
 
 
 
 
Information: 
a. Number of inflammatory cells in the pancreas day 30 <Number of inflammatory cells in the 

pancreas day 7 
b. Number of inflammatory cells in the pancreas day 30> Number of inflammatory cells in the 

pancreas day 7 
c. Number of inflammatory cells in the pancreas day 30 = Number of inflammatory cells in the 

pancreas day 7 
 

 

 

 

 

 N Minimum Maximum Mean Std. Deviation 
Number of inflammatory cells in the 
pancreas 

7 13 139 79.43 49.207 

Valid N (listwise) 7     

 N Minimum Maximum Mean Std. Deviation 
Number of inflammatory cells in the 
pancreas 

7 0 6 1.43 2.225 

Valid N (listwise) 7     

 N Minimum Maximum Mean Std. Deviation 
Number of inflammatory cells in the 
pancreas 

7 124 227 175.71 42.910 

Valid N (listwise) 7     

Ranks 

 N 
Mean 
Rank 

Sum of 
Ranks 

Number of inflammatory cells in the pancreas 
day 30 -  Number of inflammatory cells in the 
pancreas day7 

Negative 
Ranks 

7a 4.00 28.00 

Positive 
Ranks 

0b .00 .00 

Ties 0c   
Total 7   
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Inferential analysis of apoptotic relationship between pancreatic beta cells between day 7 and 

day 30 in the treatment group using the Wilcoxon test. 

 

 

 

 

 

 

 

Information: 
a. Number of apoptosis cells day 30 < Number of apoptosis cells day 7 
b. Number of apoptosis cells day 30> Number of apoptosis cells day  7 
c. Number of apoptosis cells day 30 = Number of apoptosis cells day 7 
 
 

 
Figure 1. Results of microscopic photographs in the 7th day treatment group with microscopic 
Olympus cameras. An arrow indicates an inflammatory cell that expresses TNF-α 
 

 
Figure 2. Results of microscopic photo of the 7th day treatment group with microscopic 
Olympus cameras. The arrow indicates apoptotic body with the picnotic cell nucleus 
 

Ranks 

 N 
Mean 
Rank 

Sum of 
Ranks 

Number of apoptosis cells day 30 -  
Number of apoptosis cells day 7 

Negative 
Ranks 

5a 4.80 24.00 

Positive 
Ranks 

2b 2.00 4.00 

Ties 0c   
Total 7   

Keterangan: 
a. Jumlah sel yang apoptosis hari ke 30 < Jumlah sel yang apoptosis hari ke 7 
b. Jumlah sel yang apoptosis hari ke 30 > Jumlah sel yang apoptosis hari ke 7 

c. Jumlah sel yang apoptosis hari ke 30 = Jumlah sel yang apoptosis hari ke 7 
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In this study, the results of a descriptive analysis of TNF-α secretion by inflammatory cells in 
the pancreas in the treatment group showed a decrease from the 7th and 30th days compared 
to the positive control group. From the average value of the positive control group (μ7 = 
212.43; μ30 = 223.57) higher than the average treatment value (μ7 = 175.71; μ30 = 79.43), this 
indicates a decrease in the inflammatory process in the treatment group. Compared to the 
treatment group with the negative control group, the average value of the treatment group was 
still higher than the negative control group. These results indicate that the acupuncture 
treatment at the ST 36 point does not eliminate the inflammatory process in pancreatic beta 
cells but reduces. 
 
The results of descriptive analysis of pancreatic beta cells undergoing apoptosis, showed a 
decrease between the treatment groups (16.14; 12.29) compared to positive controls (27; 
36.57) both 7th and 30th days. This indicates a process of repair or regeneration of pancreatic 
cells that have abnormalities in diabetes mellitus. The results of the descriptive analysis of TNF-
α secretion by inflammatory cells in the pancreas and pancreatic beta cells that apoptosis due 
to the inflammatory process in the treatment group showed a decrease from 30 days (79.43 
and 12.29) compared to 7 days (175.71 and 16,14). 
 
The result of inferential analysis of t-test of inflammatory cell paired samples that secrete TNF-
α cytokines in the pancreas between the treatment groups and the positive control group on 
day 7 had a t-count of -2.586 and sig 0.041 with 95% confidence intervals. Sig <0.05 showed a 
correlation in the decrease in TNF-α cytokine secretion in the treatment group compared to the 
positive control group with acupuncture needle puncture at ST36 point. On the 30th day the 
value of t count is -5.009 and sig 0.002, where sig <0.05 is confident at 95% intervals. This 
shows the ability of the ST36 acupuncture point to suppress excessive inflammation in the 
pancreas due to hyperglycemic conditions. 
 
The results of inferential analysis of t test paired pancreatic beta cells that apoptosis between 
treatment groups and the positive control group on day 7 had a value of t count of -3.455 and 
sig 0.014 confidently at 95% intervals. Sig <0.05 showed a decrease in the number of apoptotic 
pancreatic beta cells in the treatment group compared to the positive control group with 
acupuncture needle puncture at ST36 point. On the 30th day the value of t count is -13.943 and 
sig 0,000, where sig <0.05 is confident at 95% intervals. This shows the ability of the ST36 
acupuncture point to reduce beta cell apoptosis due to excessive inflammation in 
hyperglycemic conditions. 
 
The result of inferential analysis of inflammatory cell Wilcoxon which secrete TNF-α cytokines 
in the pancreas on day 7 has a z-count of -2,366 and sig 0,018 with confident 95% intervals. 
The calculated z -2,366> -1,645 and sig 0,018 <0,05 showed a significant decrease in the 
secretion of TNF-α cytokines between the 30th day and the 7th day with stabbing treatment at 
the ST36 acupuncture point. 
 
The results of inferential analysis of Wilcoxon pancreatic beta cells that apoptosis on the 30th 
day had z count -1,703 and sig 0,089 confidently at 95% intervals. The value of z count -1.703> 
-1.645 and sig 0.089 <0.05 indicates that there is a significant decrease in the number of 
apoptotic pancreatic beta cells between the 30th day and the 7th day with stabbing treatment 
at the ST36 acupuncture point. It can be concluded that there is the effect of acupuncture 
needle puncture on decreasing the inflammatory process in the diabetic pancreas by looking at 
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the number of inflammatory cells that secrete TNF-α while the effects of acupuncture show no 
direct correlation with the number of apoptotic beta cells. 
 
Diabetes mellitus can cause oxidative stress so that free radicals in the body increase. Free 
radicals can damage various body tissues such as liver cells and pancreas. The condition of 
hyperglycemia in DM triggers the occurrence of glucose autooking, which results in reactive 
oxygen species (ROS) in the mitochondria. 
 
An increase in ROS will signal a result in an increase in the pathways of polyol and hexosamine, 
then activate protein kinase C and activate NF-κB which synthesizes proinflammatory 
cytokines such as TNF-α, IL-1β, if TNF-α binds to TNFR1 which then activates the apoptotic 
caspase. 
 
Acupuncture in the ST36 will trigger the release of catecholamines, neurokinins and substance 
P in the stab region which then signals the hypothalamus - pituitary - adrenal cortex to produce 
cortisol which will suppress the formation of pro-inflammatory cytokines. This condition eases 
the inflammatory process in the pancreas and triggers growth factors that make the 
microenvironment suitable for the regeneration of pancreatic cells. 
 
In this study, deficiencies still cannot explain how the process or signaling pathway from the 
initial stabbing can signal the suppression of pro-inflammatory cytokines TNF-α. With the 
results of showing acupuncture at point ST36 showing the effect of decreasing TNF-α cytokines 
in pancreatic cells in diabetes, it is hoped that more research will be conducted on the effects of 
acupuncture. It is hoped that later on acupuncture can become a therapeutic modality in 
primary and secondary prevention by controlling the condition of hyperglycemia and its 
complications. 
 
Conclusion 
 
Based on the results of this study, it was concluded that acupuncture was able to suppress the 
inflammatory process and the incomplete apoptosis process by suppressing the inflammatory 
process in the pancreas in the condition of diabetes mellitus. Acupuncture which is an 
alternative medicine can be a therapeutic capital for preventive medicine to prevent the 
occurrence of hyperglycemia in diabetes, also prevent the occurrence of complications in 
diabetes where the immune system can be increased through signals given from acupuncture 
needle stabbing at the acupuncture point ST36. 
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