
 

Jurnal Aisyah: Jurnal Ilmu Kesehatan 
 

Volume 8, Issue 2, June 2023, p. 123–128 
ISSN 2502-4825 (print), ISSN 2502-9495 (online) 

Available online at: https://aisyah.journalpress.id/index.php/jika/ 
Email: jurnal.aisyah@gmail.com 

 
 
 

Antihyperglycemic effect of Patikan Kebo in the rat models of 
diabetic 
 
Sherly Asri Widyaningrum1*), Brian Wasita2, Adi Magna Patriadi Nuhriawangsa3 
 
1 Master Program of Nutrition Science, School of Postgraduate, Universitas Sebelas Maret 
2 Departement of Anatomical Pathology, Faculty of Medicine, Universitas Sebelas Maret 
3 Departement of Animal Science, Faculty of Agriculture, Universitas Sebelas Maret 
 

ARTICLE INFO  A B S T R A C T 

 
Article history:  

Received 21 November 2022 
Accepted 1 April 2023 
Published 10 June 2023 
 

 Diabetes mellitus is a heterogeneous metabolic disorder characterized by 
an increase in blood sugar levels due to insulin disorders. Current treatment 
for diabetes mellitus focuses on controlling and lowering blood glucose. 
However, long-term treatment for diabetes mellitus can have side effects 
that cause several medical problems. Medical therapy using natural 
ingredients as an alternative therapy is currently being considered because 
of its potential and minimal side effects. Patikan kebo is a natural ingredient 
containing the flavonoid quercetin group. However, the antihyperglycemic 
effect of the patikan kebo leaves is not known with certainty. This study 
aimed to determine the effect of patikan kebo leaf extract (EDPK) on the 
levels of GDP, insulin, HOMA-IR, and HOMA-β in male rats with diabetes 
mellitus induced by streptozotocin (STZ) and nicotinamide (NA). The design 
of this study was a pre-and post-test control group design. 42 male Wistar 
rats were divided into 7 groups: K (normal mice), KN (DMT2 mice without 
intervention), KP (DMT2 mice intervened with acarbose 1.8 mg/kg 
BW/day), P1 (DMT2 mice intervened with EDPK dose 75 mg/kg BW/day), P2 
(DMT2 mice intervened with EDPK dose 150 mg/kg BW/day), and P3 (DMT2 
rats intervened with EDPK dose 300 mg/kg BW/day). The intervention was 
given for 7 and 15 days. The data were statistically analyzed using the Two 
Way ANOVA test. EDPK was proven to decrease GDP and HOMA-IR levels 
and increase insulin and HOMA-β in the male Wistar rat model of diabetes 
mellitus induced by STZ+NA. EDPK with a dose of 300 mg/kg BW/day 
proved to have the strongest antihyperglycemic effect. 
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 A B S T R A K 

 

Diabetes melitus merupakan penyakit kelainan metabolisme heterogen 
yang ditandai dengan adanya peningkatan kadar gula darah akibat 
gangguan sekresi insulin. Pengobatan diabetes melitus saat ini berfokus 
pada pengendalian dan penurunan kadar glukosa darah. Akan tetapi lama 
terapi pengobatan pada diabetes melitus dapat memberikan efek samping 
yang menyebabkan beberapa masalah medis. Terapi pengobatan 
menggunakan bahan alami sebagai terapi alternatif saat ini lebih 
dipertimbangkan karena potensi serta minimalnya efek samping yang 
diberikan. Patikan kebo merupakan bahan alami dengan kandungan 
flavonoid golongan quercetin. Namun saat ini belum diketahui secara pasti 
efek antihiperglikemik dari daun patikan kebo tersebut. Penelitian ini 
bertujuan untuk mengetahui efek ekstrak daun patikan kebo (EDPK) 
terhadap kadar GDP, insulin, HOMA-IR, dan HOMA-β pada tikus jantan 
diabetes melitus yang diinduksi Streptozotocin (STZ) dan Nicotinamide 
(NA). Rancangan penelitian ini dengan pre and post test controlled group 
design. 42 ekor tikus jantan wistar dibagi menjadi 7 kelompok; K (tikus 
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normal), KN (tikus DMT2 tanpa intervensi), KP (tikus DMT2 diintervensi 
dengan acarbose 1,8 mg/kgBB/hari), P1 (tikus DMT2 diintervensi EDPK 
dosis 75mg/kgBB/hari), P2 (tikus DMT2 diintervensi EDPK dosis 
150mg/kgBB/hari), P3 (tikus DMT2 diintervensi EDPK dosis 
300mg/kgBB/hari). Intervensi diberikan selama 7 dan 15 hari. Data 
dianalisis statistik menggunakan uji Two Way Annova. EDPK terbukti dapat 
menurunkan kadar GDP dan HOMA-IR, serta meningkatkan insulin dan 
HOMA-β pada tikus jantan wistar model diabetes melitus yang diinduksi 
STZ+NA. EDPK dengan dosis 300 mg/kg BB/hari intervensi terbukti memiliki 
efek antihipeglikemi paling kuat. 

 
 

This open access article is under the CC–BY-SA license.  
 
 
 
 
INTRODUCTION 
 

Diabetes mellitus is a disease known as the "silent killer" 
and is a big problem in the world. Globally, Indonesia is 
ranked seventh with the number of people with diabetes 
mellitus of 463 million, and this will continue to increase to 
537 million in 2021, this number is predicted to continue to 
increase until 2045 (IDF, 2017). Diabetes mellitus in 
Indonesia continues to increase every year, there are 10.9% of 
people live with diabetes mellitus (Kesehatan, 2018). The 
most common type of diabetes mellitus is type 2 diabetes 
mellitus (DMT2), almost 90% of DM sufferers have type 2 
DMT. 

 Diabetes mellitus is usually characterized by the 
body's inability to produce insulin (IDF, 2017), and increased 
blood sugar levels during fasting cause the role of insulin to 
weaken . Type 2 diabetes mellitus is characterized by insulin 
resistance, where the insulin produced is not used properly, 
or is not as needed. Progressive decline in pancreatic β-cell 
function is due to apoptosis, this may be due to aging, 
genetics, and insulin resistance. The etiology of DMT2 is very 
complex and involves several factors, such as lifestyle and 
genetics (Unger RH & Orchi L, 2010). 

Treatment of diabetes mellitus currently only focuses on 
controlling and reducing blood glucose levels, however, 
long-term treatment of diabetes mellitus with drugs can 
have side effects that cause several medical problems (Tran 
et al., 2020). Therefore, medical therapy using natural 
ingredients that are rich in antioxidants as an alternative 
therapy is more considered because of the potential and 
minimal side effects (Tran et al., 2020). 

One of the therapeutic approaches to diabetes therapy is 
to slow the absorption of glucose through inhibition of the α-
glucosidase enzyme found in the digestive organs. Inhibition 
of the α-glucosidase enzyme in the digestive organs of the 
small intestine will cause the rate of hydrolytic cleavage of 
oligosaccharides to decrease so that the process of 
carbohydrate digestion spreads to the lower small intestine 
and causes the overall rate of absorption of glucose in the 
blood to slow down (Shai et al., 2010). 

Patikan Kebo has been widely used as a traditional herbal 
medicine in the treatment of diabetes. Several previous 
studies have reported that Patikan Kebo contains large 
amounts of phenolic and flavonoid components (Asha S, 
Deevika B & Sadiq, MA., 2014). One of the phenolics and 
flavonoids found in patikan kebo is quercetin. Quercetin is a 
compound that can control fasting blood sugar levels and 
postprandial hyperglycemia. The main mechanism for 
lowering blood sugar levels is the activity of inhibitors on the 
α-glucosidase enzyme, which results in decreased blood 
sugar absorption (Jadhav & Puchchakayala, 2011).  

So far, there has been no study that has analyzed the 
compounds in patikan kebo leaves taken from the local soil 
of Gianyar Bali which have the potential to contain quercetin 
and antioxidant activity against indicators of DM, pancreatic 
cells, insulin resistance, and sensitivity. This study aims to 
determine the effect of patikan kebo leaf extract (EDPK) on 
blood sugar, insulin, HOMA-IR, and HOMA-β. 
 
 
 
METHODS 
 
Animals  

 
This study used 42 male Wistar rats aged 8-10 weeks 

weighing ± 200 g with blood sugar levels > 150 mg/dl. Mice 
were adapted for 7 days and maintained in a special room 
under the control of 12 hours of bright light and 12 hours of 
the dark cycle, given Comfeed and drink ad labitum. The rat 
model of diabetes mellitus was achieved through 
intraperitoneal induction with streptozotocin (65 mg/kg BW) 
and nicotinamide (230 mg/kg BW) for a period of 72 hours. 
The number of samples was calculated using the 
Institutional Animal Care and Use Committee (IACUC) (2002) 
and divided into 7 groups: K is the normal group, KN is the 
T2DM group without intervention, KP is the group of T2DM 
rats given acarbose, and P1, P2, and P3 are the groups given 
EDPK intervention with doses of 75, 150, and 300 mg/kg BW, 
respectively, per day. Intervention is given through a gastric 
sonde. 
 
Study Setting 

 
This research is a laboratory experiment with 

randomized pre and post-test controlled group design. The 
research was conducted in April-May 2022 at the Laboratory 
of the Center for Food and Nutrition Studies, Gadjah Mada 
University (UGM), Yogyakarta, Indonesia. The research 
subjects used male Wistar rats with the DM model. 

 
Preparation of Intervention 
 
Acarbose dosage 

 
The dose of acarbose used in this study was 1.8 mg/200 g 

BW/day, obtained from the daily dose of T2DM patients, 
namely 1 x 100 mg, and then converted to a human dose (70 
kg) for mice (200 grams), and a daily dose of acarbose was 
found to be 0.018 (Stevani, 2016). 
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Patikan Kebo Leaf Extract (EDPK) 
 
The patikan kebo leaves used in this study were taken 

homogeneously in the local area from the Alam Jaya Herbal 
Independent Medicinal Plant Research Center, Gianyar 
Regency, Bali, Indonesia. The extraction of patikan kebo 
leaves was carried out at the Center for Food and Nutrition 
Studies, Gadjah Mada University (UGM) by immersing 
simplest in a 96% ethanol solution in the ratio of 1 g of 
simplest to 10 ml of ethanol for ± 48 hours while stirring 
regularly using a shaker at 150 rpm at room temperature (60 
°C). Then the patikan kebo leaves were filtered, and the 
filtrate was taken using Whatman filter paper number 1. 
Then the filtrate was put into a rotary evaporator to obtain 
patikan kebo leaf extract (Tran et al., 2020). 

 
Patikan Kebo Leaf Extract Dosage 

 
The dose used in this study was obtained from the 

calculating of the quercetin content in patikan kebo namely 
189,2 g (Tran et al., 2020). The doses of patikan kebo leaf 
extract used were 75, 150, and 300 mg/kg BW/day. The 
middle dose is 150 mg, and then lower and higher doses are 
determined by doubling or halving the moderate dose. 

 
Measurement Method 
 
Measurement of blood glucose levels 

 
Measurements on blood samples taken via retroorbital 

were carried out quantitatively using the Enzymatic 
Colorimetric Test Glucose Oxidase Phenol Aminoantipyrina 
Peroxidase (GOD-PAP) method using mg/dL units (Subiyono 
et al., 2016). 
 
Measurement of Insulin Levels 

 
Blood samples were obtained from the retroorbital, and 

then insulin levels were measured using the ELISA kit 
method (Zenix-520 Automated Elisa Processor, PT. Sumifin, 
Indonesia) (Label mouse insulin Elisa kit merk Fine test). 
 
Homeostasis Model Assessment Index  

 
Insulin resistance was determined using the Homeostasis 

Model Assessment Insulin Resistance (HOMA-IR) formula 
(Byun AR et al., 2015), and to determine the level of 
pancreatic β-cell function strength using the Homeostasis 
Model Assessment of Pancreatic Beta Cell Function (HOMA-
β) formula (Nurhidajah and Nurrahman, 2016). 

 
Data Analysis 

 
In this study, after the data were tested for normality and 

homogeneity, the results showed that the data were 
normally distributed and the data variations were 
homogeneous (p >0.05). Furthermore, the data were 
subjected to the two way annova test to determine the 
difference in effect between all treatment groups and 
continued with the Post Hoc Tukey HSD test if the data was 
normal and homogeneous which was intended to see 
differences in each dependent variable. For data distribution 
that is not normal, testing is done with the Friedman test. 
The results are declared significant or there is a difference if 
found (p <0.01). 

 
 

RESULTS AND DISCUSSION 
 
 
The average blood sugar, insulin, HOMA-IR, and HOMA-β 

levels are shown in Table 1 
 
 

Effects of Patikan Kebo Leaf Extract on Blood Glucose 
 
Modeling mice into DMT2 animal models using the 

diabetogenic agent STZ-NA. The use of STZ will inhibit the 
Krebs cycle and reduce the supply of oxygen to the 
mitochondria. Limited mitochondrial ATP production results 
in a drastic reduction of pancreatic beta-cell nucleotides 
(Chandran et al., 2016). STZ causes a decrease in insulin 
secretion into the blood vessels, its toxicity will cause the 
breakdown of insulin-containing pancreatic β cells (Delgado 
et al., 2013). Administration of NA early in the induction of 
STZ in animal models of DMT2 greatly affects pancreatic beta 
cells and can reduce DNA methylation (Ghasemi et al.,2014), 
the combination of the use of STZ and NA will provide 
massive damage protection to pancreatic beta cells 
(Szkudelski et al., 2013; Furman, 2016).  

In this study, experimental animals induced by STZ-NA 
were shown to have hyperglycemia with blood sugar levels 
≥150 mg/dl (Table 1), except for group K, which was the 
normal group. Normal blood sugar levels in rats range from 
70–140 mg/dL (Akbarzadeh, A, 2007). Hyperglycemia is a 
sign of T2DM (Mufeed Jalil Ewadh et al., 2014).  

The α-glucosidase enzyme is related to DM, inhibition of 
the α-glucosidase enzyme in the digestive organs, namely 
the small intestine, will cause a decrease in the rate of 
hydrolytic cleavage of oligosaccharides so that the process of 
carbohydrate digestion will spread to the lower small 
intestine and cause the overall rate of absorption of glucose 
in the blood to slow down (Shai et al., 2010). The diabetes 
drug acarbose belongs to the alpha-glucosidase class. Patikan 
kebo functions similarly to the drug acarbose as an inhibitor 
of the α-glucosidase enzyme. Administration of acarbose in 
the positive control group at a dose of 1.8 mg/kg BW/day was 
shown to reduce blood sugar levels to a normal limit of 126 
mg/dL.  

Patikan kebo leaf extract contains large amounts of 
phenolic and flavonoid components (Asha S, Deevika B & 
Sadiq, MA., 2014). One of the phenolics and flavonoids found 
in patikan kebo is quercetin, this compound can control 
fasting blood sugar levels and postprandial hyperglycemia . 
Patikan kebo contains 300 parts per million (ppm) of 
quercetin, which has an antioxidant effect (Duke, 2010).  

Antioxidants are able to prevent further tissue damage 
and death caused by free radicals. The mechanism of 
quercetin can control fasting blood glucose levels and 
postprandial hyperglycemia through its inhibitory activity on 
the alpha-glucosidase enzyme so that the absorption of 
glucose can be slowed (Jadhav & Puchchakayala, 2011; 
Pereira et al., 2011). Quercetin also inhibits GLUT 2 in the 
intestinal mucosa so that it can reduce glucose absorption, 
this causes reduced absorption of glucose and fructose from 
the intestine so that blood sugar levels fall (Ajie, 2015). 

This study is in line with Devi’s (2017) which showed 
that after administration of patikan kebo methanol extract at 
doses of 200 mg/kg and 400 mg/kg, significantly reduced 
blood sugar levels in DM rats for 7 days of intervention. In 
Tran's study (2020), the results of the ethanolic extract of 
Euphorbia hirta Linn at a dose of 500 mg/kg for 15 days were 
shown to have a hypoglycemic effect or lower blood glucose 
levels in alloxan-induced diabetes mellitus rats, as well as 
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other in vitro experiments providing evidence that the 
extracted ethanol and ethyl acetate fraction inhibited α-

glucosidase activity. 

 
 
Table 1 
Effect the patikan kebo leaf extract 
 

Category Group 
Average 

Δ Mean ± SD (g) p134 

Pretest H-0 Posttest H-7 Posttest H-15 
 K 70,69± 1,27 71,64 ± 1,13 72,33±1,09 1,64 ± -0,18e 0,001 
 KN 295,48± 2,94 260,62 ± 3,21 261,51 ± 3,02 -33,97 ± 0,08a 0,001 

Fasting Blood KP 262,25± 2,29 206,68 ± 6,00 126,61 ± 5,43 -135,64 ± 3,14d 0,001 
Glucose P1 262,92± 4,63 230,23 ± 3,59 169,87 ± 2,48 -93,05 ± -2,15b 0,001 
(mg/dL) P2 260,94± 3,60 218,72 ± 5,03 144,21 ± 3,34 -116,73 ± -0,26c 0,001 

 P3 265,37± 1,33 206,20 ± 2,51 132,34 ± 2,85 -133,03 ± 1,52d 0,001 
Mean±SD (g)  230,2± 72,3A 199,01 ± 60,68B 151,14 ± 58,14C   

p2  0,001 0,001 0,001   
       
 K 563,42±3,10 558,24±3,68 556,10±3,41 -7,32±0,31a 0,001 
 KN 439,58±3,39 435,16±3,01 431,95±3,79 -61,63±0,4f 0,001 

Insulin levels KP 439,12±4,30 492,04±8,44 508,36±3,36 69,24±-0,94c 0,001 
(pg/ml) P1 437,29±6,80 459,56±6,05 467,64±7,46 30,35±0,66e 0,001 

 P2 439,28±7,73 460,17±9,05 488,69±4,90 49,41±-2,83d 0,001 
 P3 445,22±6,99 490,52±9,25 526,21±5,07 80,99±-1,92b 0,001 

Mean±SD (g)  460,65±46,88C 482,61 ± 40,08B 496,49 ± 40,8A   
p2  0,001 0,001 0,001   
       
 K 2,95 ± 0,58 2,96 ± 0,50 2,98 ± 0,50 0,03 ± -0,08e 0,001 
 KN 8,45 ± 0,07 8,39 ± 0,09 8,36 ± 0,12 -0,09 ± 0,05a 0,001 

HOMA-IR KP 8,53 ± 0,08 7,53 ± 0,29 4,76 ± 0,22 -3,77 ± 0,14d 0,001 
 P1 8,51 ± 0,22 7,83 ± 0,15 5,88 ± 0,11 -2,63 ± -0,11b 0,001 
 P2 8,49 ± 0,20 7,45 ± 0,23 5,21 ± 0,13 -3,28 ± -0,07cd 0,001 
 P3 8,75 ± 0,16 7,49 ± 0,15 5,16 ± 0,11 -3,59 ± -0,05c 0,001 

Mean±SD (g)  7,61 ± 2,11A 6,94 ± 1,84B 5,39 ± 1,62C   
p2  0,001 0,001 0,001   
       
 K 810,08±139,07 708,03±93,16 651,77±83,58 -158,31±-55,49a 0,001 
 KN 24,16±0,51 23,78±0,47 23,50±0,39 -0,66±-0,12b 0,001 

HOMA-β KP 23,80±0,42 37,02±1,37 86,79±6,57 62,99±6,15b 0,001 
 P1 23,63±0,58 29,69±0,77 47,28±1,43 23,65±0,85b 0,001 
 P2 23,97±0,55 31,94±1,13 65,07±2,65 41,1±2,1b 0,001 
 P3 23,75±0,30 37,00±1,00 47,61±25,66 23,86±25,36b 0,001 

Mean±SD (g)  154,90±301,29A 144,58±257,56A 159,41±226,18A   
p2  0,292 0,292 0,292   

Notes: K (normal), KN (negative control), KP (positive control/drug acarbose 1.8 mg/kg BW), P1 (Patikan kebo leaf extract 75 mg/kg 
BW), P2 (Patikan kebo leaf extract 150 mg/kg BW), and P3 (Patikan kebo leaf extract 300 mg/kg BW). 
Δ: difference in variable values (blood sugar, insulin levels, HOMA-IR, and HOMA-β) on day 0 and day 15 
1234) Statistical results using the Two Way Anova test 
1) significant effect of dose (group) 
2) the significance of the effect of the duration of administration 
3) the significance of the interaction effect of dose and duration of administration 
4) the significance of the effect of the change in value (intercept) 
abc) significant effect between doses (Tukey HSD post hoc test) 
ABC) the significance of the difference in effect between the lengths of administration (Tukey HSD post hoc test) 
 

 
Effects of Patikan Kebo Leaf Extract on Insulin Levels 

 
Intervention for 7 and 15 days showed significant 

differences between groups. The group with the acarbose 
and EDPK interventions had the effect of decreasing insulin 
levels. The main pathophysiology that underlies the 
occurrence of type 2 diabetes mellitus genetically, namely 
defects in pancreatic beta cell function and insulin 
resistance. When caloric intake is excessive and unbalanced 
with energy expenditure, it can trigger mitochondrial NADH 
(mNADH) and reactive oxygen species (ROS). Excessive ROS 
production will cause the activity of pancreatic β cells and 
other cells to decrease, and at the same time, hyperglycemia 

will trigger ROS signals and stimulate insulin (Pitocco et al., 
2013). 

Modeling DMT2 with mice using the diabetogenic agent 
STZ-NA. STZ induction will damage insulin-producing 
pancreatic β cells, the STZ mechanism begins by producing 
free radicals, which will damage β cells by damaging the 
pancreatic mitochondrial system and inhibiting O-GIcNAcase 
through DNA alkylation (Goud, 2015). Administration of 
nicotinamide protects pancreatic cells from massive damage 
and only causes partial damage to pancreatic cells, whereas 
those induced solely by streptozotocin result in 
experimental animals with β-cell necrosis (Szkudelski et al., 
2013). So that the DM condition produced by STZ-NA results 
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in impaired insulin secretion and insulin resistance 
(Szkudelski et al., 2013). 

In this study, the KN group, which was induced by STZ-
NA and was only given standard feed without any 
intervention, experienced a decrease in insulin levels, while 
the KP and P1-P3 group, which was induced by STZ-NA 
experienced an increase in insulin levels. Patikan kebo leaf 
extract can inhibit and reduce the effects of free radicals 
generated from STZ so that insulin secretion continues and 
increases insulin receptor sensitivity in cells that have 
insulin receptors. This study is in line with the research of 
Sheliya et al., (2015) which proved that patikan kebo 
contains a flavonoid of the quercetin group which indicates 
the presence of an α-glucosidase inhibitor that is comparable 
to the drug acarbose, this is what is suspected of causing 
increased insulin secretion and also increased insulin 
sensitivity. where compounds that act as antioxidants to 
increase insulin secretion in the calcium pathway are 
flavonoids (Al-Ishaq et al., 2019). 
 
Effect of Patikan Kebo Leaf Extract on Biomarker 
Sensitivity Values 

 
HOMA-IR and HOMA-β values are indicators to see 

insulin sensitivity and the strength of pancreatic beta cell 
function. In this study, it was found that there was no 
significant difference in the HOMA-IR values between the KP 
and P2 groups compared to the K and KN groups, as well as 
P2 and group P3. This shows that the doses in the P2 and P3 
groups have the same ability as the acarbose drug used as a 
comparison. The P2 and P3 groups showed the most effective 
dose in reducing the HOMA-IR index value compared to the 
P1 group during the 7 and 15 days of intervention, and the 
duration of administration for 15 days was effective in 
increasing insulin sensitivity based on the HOMA-IR index 
value. The decrease in the HOMA-IR value is related to the 
content contained in patikan kebo leaves, namely the 
quercetin class of flavonoids, which are protective against 
damage to pancreatic beta cells as insulin producers and can 
increase insulin sensitivity (Ajie, 2015). 

The higher the HOMA-IR value, the higher the degree of 
insulin resistance. Insulin resistance is measured using the 
HOMA-IR index based on fasting blood sugar levels and 
insulin levels, normal values for HOMA-IR < 4.0 and > 4.0 
mean insulin resistance occurs (Kurniawati et al., 2017). The 
HOMA-β value has a significant effect in increasing the 
HOMA-β value, but it is known that there is no significant 
difference in both interventions for 7 days and 15 days. 
These results indicate that the administration of EDPK when 
compared to the acarbose positive control group has the 
same effect in reducing HOMA-IR values and increasing 
HOMA-β values. HOMA-β is an indicator to measure the level 
of strength of pancreatic β cells in producing insulin 
(Nugroho, 2017), the greater the value of HOMA-β, the better 
the strength of β cells. HOMA-β is said to be normal if it is at 
a value of > 50% (Omiya et al., 2015). 

Administration of patikan kebo and acarbose leaf extracts 
for 7 and 15 days of intervention resulted in an increase in 
HOMA-β values. The increase in HOMA-β value is thought to 
be due to the role of bioactive compounds contained in 
patikan kebo leaves which stimulate GLP-1 hormone 
secretion and inhibit DPP-4 enzymes such as the role of 
alkaloids and tannins (Zahra et al., 2017). An increase in the 
HOMA-β index is also associated with an improvement in 
pancreatic β-cell dysfunction, where this improvement is 
mediated by the ability of IRS to increase GLP-1 hormone 
secretion. The secretion of this hormone is biphasic, with the 

second phase being induced by the presence of undigested 
nutrient components in the intestinal lumen. GLP-1 activity 
can stimulate an increase in pancreatic β-cell mass and 
pancreatic insulin content (Shen et al., 2011). 
 
 
LIMITATION OF THE STUDY 

 
In this study, increases in insulin levels, sensitivity, and 

function of pancreatic beta cells in DMT2-DM model mice 
treated with EDPK for 7 and 15 days have been 
biochemically proven, but pancreatic tissue histopathology is 
unknown. 
 
 
 
CONCLUSION AND SUGGESTION 

 
Based on EDPK doses (150 and 300 mg/kg BW/day) 

during the 15-day intervention, it had the same effect as the 
drug acarbose in reducing FGB, HOMA-IR, and increasing 
HOMA-β values, and insulin levels in STZ-NA-induced T2DM 
rats. While at a dose of 75 mg/kg BW/day, it has an effect, but 
its effectiveness is not the same as that of the diabetes drug 
acarbose. It is necessary to carry out further tests with 
pancreatic histopathological observations to see the picture 
of improved beta cell function in the pancreas organ after 
being given the intervention of patikan kebo leaf extract. 
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