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Introduction 

Tuak is known as an alcoholic drink, a locally traditional type 

of wine, which unquestionably contains ethanol. It is knowingly produced 

from the fermentation process of food containing sugars, including the 

sugary sap of sugar palm trees.
1
 In Dayak Tribe, Indonesia, tuak is 

produced from fermented sticky rice.
2
 Some studies showed that alcohol 

consumption might interfere with organs in the body, which can destroy 

the liver, stomach, kidney, lungs, endocrine glands, and pancreas.
3,4

 

Moreover, the consumption of alcohol that contains ethanol (20%) may 

increase the risks of blood haemolysis because of free radicals of alcohol 

in tuak.
5
 Pandol et al.,

6
 stated that alcohol abuse could induce chronic 

pancreatitis with the symptoms of inflammation and necrosis in the 

pancreas. The pancreas is an organ responsible for the digestive system, 

located at the back of the stomach and closely related to the duodenum.
7,8

 

The insulin hormones in pancreatic β-cells play an essential role in regulating 

blood glucose levels. If some β-cells are severely damaged, this will be 

indicated by reduced insulin production, which will lead to hyperglycaemia.
9-

11 
In particular, some efforts should be taken to avoid the destruction of 

pancreatic organs, such as adopting healthy exercise, regulating food intake, 

and non-consuming drugs or chemicals.
12,13

 Ethanol metabolism can occur 

in the pancreas through oxidative and non-oxidative pathways. In the 

oxidative pathway, ethanol is oxidized to acetaldehyde with alcohol 

dehydrogenase and cytochrome P-450 enzyme.
14
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Meanwhile, the ethanol metabolism of non-oxidative pathways 

involves forming fatty acid ethyl esters to support fatty acid ethyl 

esters synthase. Fatty acid ethyl esters play an essential role in 

pancreatic damage. In ethanol metabolism, both oxidative and non-

oxidative pathways contribute to causing damage to the pancreas.
15

 

The Mitragyna genus belongs to the family Rubiaceae, which is 

widely grown in Africa, Asia, and Southeast Asia.
16,17

 Mitragyna 

spesiosa is also generally known as "kratom" in Thailand.
18

 In 

Indonesia, it is naturally known as "purik".
19,20

 Kratom is an 

indigenous plant derived from the area of Putussibau Regency, West 

Kalimantan, Indonesia. Traditionally, people used kratom leaves to 

treat diarrhoea, muscle aches, lower blood pressure, and stamina 

boosters. M. spesiosa has several bioactive compounds such as 

flavonoid, terpenoid, saponins, polyphenols, alkaloid, and various 

glycosides. More than 40 alkaloids have been identified in M. 

spesiosa.  Meireles et al.
21 

found that mitragynine is the major 

secondary metabolite of M. spesiosa.
 
Consuming alcohol can damage 

the pancreas, and M. speciosa (kratom) leaves can be used as stamina 

boosters. Therefore, the study determined the potency of the protective 

property of M. speciosa (kratom) leaves extract on the pancreas of 

alcohol-exposed mice.  

 

Materials and Methods 

Collection of plant material 

The fresh Mitragyna speciosa (kratom) leaves were collected on 16 December, 

2016 from the communal gardens in Nanga Nyabau Village, North Putussibau 

District, Kapuas Hulu Regency, West Kalimantan, Indonesia. A specimen of 

this plant was identified by the Biology Laboratory of the Faculty of 

Mathematics and Natural Sciences, University of Tanjungpura and deposited 

with specimen voucher number of 045/A/LB/FMIPA/UNTAN/2018).  
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Consuming alcohol can damage the pancreas, and Mitragyna speciosa Korth. (kratom) leaves 

can be considered as stamina boosters. The study investigated the protective effect of Mitragyna 

speciosa leaves extract on the pancreas of mice exposed to alcoholic drinks (tuak). Twenty-four 

mice were randomly divided into six groups: A1, B1, and C1 received distilled water (0.50 

mL/20 g BW), M. speciosa leaves extract (0.29 mg/20 g BW), and a combination of silymarin 

and curcumin (0.70 mg/20 g BW), respectively, from day 1 to 8 and then received tuak (0.26 

mL/20 g BW) on day 8-14. The other three groups, A2, B2, and C2, received tuak (0.26 mL/20 

g BW) on day 1 to 8, then continued to receive distilled water (0.50 mL/20 g BW) (A2), M. 

speciosa leaves extract (0.29 mg/20 g BW) (B2), and the combination of silymarin and curcumin 

(0.70 mg/20 g BW) (C2) on day 8-14. The blood collection and pancreatectomy were performed 

on day 15. The blood glucose levels in A1 and A2 groups were higher than other groups (P 

<0.05). This group possessed high scores of pancreas damage such as inflammation and 

necrosis. The blood glucose levels of the M. speciosa leaves treatment were not significantly 

different (P>0.05) compared to the combination of silymarin and curcumin. Based on the 

histopathological analysis, M. speciosa demonstrated a protective effect on the pancreas 

compared to the combination of silymarin and curcumin group. The study suggested that M. 

speciosa leaves extract has the potency to protect the pancreas of alcohol-exposed mice. 
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Animal experiments 

The study used a completely randomized design. The study used 24 

healthy Balb/C male mice aged 2-3 months, ranging from 24-36 g. 

The mice were obtained from the Central Food and Nutrition 

Laboratory of Gadjah Mada University. The animals were 

acclimatized for 14 days. The mice were only fed with a standard diet 

(brand code: AD II) and water ad libitum during the acclimatization 

period. Their health was observed by measuring their body weights. 

All procedures related to the maintenance and treatment of the animals 

met the ethical guidelines from the Animal Ethics Commission of 

Respati University, Yogyakarta (approval no. 

216.2/UNRIYO/PL/IX/2018).  

 

Preparation of plant extract 

The plant extraction was processed using maceration methods, 

according to Harborne.
22

 The young fresh M. speciosa (kratom) leaves 

were separated from their stalks and stem, cleaned and weighed for 

their wet weight. The leaves were dried and grounded. A total of 285 g 

of powdered leaves were extracted twice (7 L for each) with 96% 

ethanol at room temperature for 24 h in each extraction. Then, samples 

were extracted again with 6 L of 96% ethanol at room temperature for 

24 h. The total volume of the solvent from three extraction was 20 L. 

The filtrate was evaporated in a vacuum rotary evaporator. The total 

extract obtained was 19.01 g, with a yield of 6.67%.  

 

Tuak’s Yeast Production 

The production process of tuak’s yeast referred to the local method of 

the Dayak tribe in Sungai Ayak Hamlet, Belitang Hilir Subdistrict, 

Sekadau Regency, West Kalimantan, Indonesia. Production of tuak 

requires several ingredients including: 2 teaspoons of pepper, 1 

teaspoon of coriander, 100 g of dried galangal, 5 cm of cinnamon, and 

5 finely-grounded cloves. All of these ingredients were then poured 

into 0.5 kg of rice flour and then mixed evenly. Then, water was added 

to the dough. The rounded doughs were then wholly dried under 

sunlight for about 3 days. Eventually, the yeast was readily served. 

 

Production of tuak 

The production of tuak was also subjected to the local method of the 

Dayak tribe in Sungai Ayak Hamlet, Belitang Hilir Subdistrict, 

Sekadau Regency, West Kalimantan Province, Indonesia. 

Approximately 4 kg of white sticky rice was washed, then cooked for 

about 50 minutes by adding 4 L of water. The cooked sticky rice was 

cooled and then sprinkled with almost 100 g of fine yeast. The sticky 

rice mixed with yeast was stored in a plastic jar and remained for 21 

days. After 21 days, the water produced in the plastic jar was filtered. 

The filtrate is called tuak. The determination of tuak dose is referred to 

Dayak Tribe consumption (100 mL/70 kg body weight) and then 

converted to mice dose (0.26 mL/20 g body weight). 

 

Examination of the protective effects on the pancreas  

A total of 24 mice were divided into six groups of four mice each. 

Group A1 was administered distilled water (aquadest) at a dose of 

0.50 mL/20 g BW for 7 consecutive days, followed by administration 

of tuak at a dose of 0.26 mL/20 g BW for 7 consecutive days. 

Meanwhile, in the first 7 days, group B1 was administered with M. 

speciosa (kratom) leaf extract at a dose of 0.29 mg/20 g BW and tuak 

at a dose of 0.26 mL/20 g BW for the next 7 days. Group C1 received 

a combination of silymarin and curcumin at a dose of 0.70 mg/20 g 

BW at the first 7 days then tuak with a dose of 0.26 ml/20 g BW for 

the next 7 days.  

Group A2 was exposed by tuak at a dose of 0.26 mL/20 g BW on days 

1 to 7, followed by distilled water at 0.50 mL/20 g BW on day 8 to 14. 

Group B2 was administered tuak at a dose of 0.26 mL/20 g BW on the 

first day to the seventh day, then continued by administering M. 

speciosa (kratom) leaf extract with a dose of 0.29 mg/20 g BW to day 

14. Group C2 received tuak at a dose of 0.26 mL/20 g BW on days 1 

to7, then continued to receive a combination of silymarin and 

curcumin with a dose of 0.70 mg/20 g BW on day 8 to 14. After the 14 

days of treatment, blood collection and pancreatectomy were 

performed on day 15. 

 

Biochemical evaluation 

Blood samples were drawn from the orbital sinus. The samples were 

centrifuged at 4000 rpm for 15 minutes to obtain serum. The GOD-

PAP method was used to determine the blood glucose level, where its 

measurement was conducted using the Glucose GOD FS DiaSys kit 

(Diagnostic Systems GmbH, Germany). 10 µL of blood serum was 

added to 1000 µL of glucose reagent and incubated for 10 minutes. 

The absorbance was then measured at 500 nm. 

 

Histopathology examination 

Animals were sacrificed by cervical dislocation. The removed 

pancreas was fixed in 4% phosphate-buffered formaldehyde for 12 h, 

embedded in paraffin blocks, cut into 4 mm thick section and 

processed routinely to be stained with haematoxylin-eosin (HE). The 

histopathological examination was done according to previous 

research by Hou et al.
23

 Histopathological observations were done 

under a light microscope (200x magnification). Changes that appeared 

in the histopathology of the pancreas were scored. The criteria of 

pancreas damage scoring were shown in Table 1. 

 

Statistical analysis 

The obtained blood glucose levels were analyzed statistically using the 

SPSS 20 for Windows program and continued with the Duncan test at 

a 5% confidence interval for a statistical significance test. 

 

Results and Discussion 

The study investigated the protective potential of kratom leaf extract 

on the pancreas of mice that consumed alcoholic beverages. The 

protective effect of kratom leaf extract on the pancreas of mice after 

alcoholic drink administration is presented in Tables 2, 3 and Figure 1. 

The administration of alcohol caused alterations in the pancreas 

(Figure 1). The blood glucose levels remained within normal blood 

glucose levels (Table 2). The range of normal blood sugar levels in 

mice is 62-175 mg/dL. However, histopathology showed significant 

changes (Figure 1). 

The study showed that blood glucose levels in Group A1 and A2 

groups were higher than the other groups (P <0.05). This group 

possessed high scores of pancreas damage such as inflammation and 

necrosis. This indicated that alcohol administration could cause 

damage to the pancreas. However, the aquadest treatment showed a 

non-protective effect either before or after the alcoholic 

administration. In contrast, the blood glucose levels in the groups with 

kratom leaves extract were likely close to the levels in the groups of a 

combination of silymarin and curcumin (P<0.05). In addition, the 

histopathology feature displayed that the administration of kratom 

leaves extract before the alcohol treatment had a lower score than the 

administration of a combination of silymarin and curcumin. After the 

alcohol treatment, the scoring was higher than the group in the 

combination of silymarin and curcumin. 

For hundreds of years until the present, the people in Southern 

Thailand have been using kratom leaves.
24

 According to Adkins et 

al.
18

, kratom leaves were used by rural communities in Southern 

Thailand as a medicine to treat cough, diarrhoea, muscle pain, and 

hypertension. Consuming alcohol may increase the risks of causing 

various diseases and organ damage in the body.
25

 Previously, Gao and 

Battaler
26

 stated that alcohol consumption could lead to impairment of 

the liver.  

Some studies suggested histopathological changes in pancreatic cells 

can occur both quantitatively and qualitatively. Quantitative changes 

are characterized either by reducing the number or size of Langerhans 

cells, while the occurrence of necrosis identifies qualitative changes.
27

 

In the study, changes in Langerhans islets cells and pancreatic acinar 

cells in the treatment group of aquadest may be caused by many 

factors, including the presence of free radicals produced inside the 

body during the metabolism of alcohol intake.
28

 According to Ekanto 

et al.
29

, alcohol metabolism produces superoxide free radicals, which 

mark an imbalance between the number of oxidants and antioxidants, 

which will lead to oxidative stress.  

Soto et al.
30

 reported the protection of silymarin against pancreatic 

organs that were damaged by alloxan. Mirzaei et al.
31

 also reported 
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that Curcuma longa has various pharmacological effects such as anti-

cancer, anti-inflammatory, and anti-microbial properties. The 

protection and recovery power possessed by kratom leaves extract is 

assumed to be closely related to its phytochemical constituents. The 

main compound contained in kratom leaves is mitragynine.
14,32

 The 

other compounds contained in the leaf of kratom are 7α-hydroxy-7H-

mitragynine, paynantheine, speciogynine, and speciociliatine.
33

  

The mitragynine has opioid agonist activity and analgesics in vitro and 

in vivo studies.
33,34

 Moreover, this compound was also suggested to 

have an antinociceptive effect, antioxidants, and anticancer.
35

 

However, the long-term consumption of kratom leaf with a large 

dosage can cause side effects such as hallucinations, delusions, 

depression, myalgia, cold, nausea, vomiting, respiratory depression, 

hepatotoxicity, confiscations, coma, and death.
36

  

 

Table 1: Scoring of pancreas damage 
 

Score Criteria 

0 No physical changes found 

1 Degeneration of acinar cells 

2 The cytoplasm of Langerhans and acinar cells condensed. 

The decreases of Langerhans cells (atrophy) and the enlarge 

of lobules of acinar cells were observed 

 

Table 2: The average levels of blood glucose after the 

alcoholic drink treatments for 7 consecutive days 
 

Group Average levels of blood glucose (mg/dL) 

(Mean ± SD) 

A1 97.91 ± 4.60
 b
 

B1 75.31 ± 1.32
 e
 

C1 69.67 ± 1.11
 f
 

A2 117.99 ± 1.84
 a
 

B2 84.31 ± 2.20
 c
 

C2 80.23± 1.25
 d
 

 

Table 3: The average score of pancreas damage after the 

alcoholic drink treatments for 7 consecutive days. 
 

Group Scoring 

A1 1.33 

B1 0.33 

C1 0.67 

A2 1.33 

B2 1 

C2 0.33 

 

A1 = Aquadest treatment from day 1 to 7, followed by the 

administration of tuak from day 8 to 14 

B1 = Kratom leaf extract treatment from day 1 to 7, followed by the 

administration of tuak from day 8 to 14 

C1 = Combination silymarin and curcumin treatment from day 1 to 7, 

followed by the administration of tuak from day 8 to 14 

A2 = Administration of tuak from day 1 to 7, followed by the aquadest 

treatment on day 8 to 14 

B2 = Administration of tuak from day 1 to 7, followed by kratom leaf 

extract treatment on day 8 to 14 

C2 = Administration of tuak from day 1 to 7, followed by the 

combination of silymarin and curcumin treatment on day 8 to 14 
 

 
Figure 1: Group A1 shows inflammation and necrosis damage 

around acinar cells in all spots; Group B1 shows normal 

histology; Group C1 shows damage in the form of necrosis in 

Langerhans islets, but acinar cells look normal; Group A2 

shows inflammation in all places, and necrosis in acinar cells 

and Langerhans islets; Group B2 shows inflammation in acinar 

cells, but Langerhans islets look normal; Group C2 shows 

damage in the form of necrosis in acinar cells, but Langerhans 

islets look normal. HE. 40x. bar = 20 µm. 

           =   necrosis,             =  inflammation   
 

Conclusion 

Mitragyna speciosa (kratom) leaf extract is suggested to cause the 

reduction of blood glucose levels with some side effects. M. speciosa 

(kratom) leaves extract has protective effects on the pancreas of mice 

after receiving alcoholic drink (tuak). 
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