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Abstract

AIM: This study aimed to investigate Saurauia vulcani Korth. leaves. the activity of ethanol extract in
hypoglycemic, superoxide dismutase (SOD), glycosylated haemoglobin (HbAlc) and detection of insulin
expression by immunochemistry

METHODS: Saurauia vulcani Korth. Leaves powder was extracted by maceration method with ethanol 96%. The
extract was administrated orally in doses of 100 mg/kg BW for 27 days. Diabetes was induced in rats by
administered of Nicotinamide (NA) 230 mg/kg BW and streptozotocin (STZ) 65 mg/kg BW. Level of blood glucose,
SOD, HbAlc were measured, and histopathology pancreas was observed to determine insulin expression with
immunochemistry

RESULTS: Ethanol extract of Saurauia vulcani Korth. Leaves (EESL) shown a significantly (*p < 0.05) reduced in
blood glucose levels at 104.25 + 2.562 mg/dL and HbA1c level at 32.53 + 0.188 ng/mL, but increased SOD level
at 60.64 + 0.740 pg/mL and histopathology study shown secretion insulin as seen number of expressions of
insulin / slice 31.00 + 0.315.

CONCLUSION: The result of this study showed EESL possess the hypoglycemic activity and increase the level of
SOD but decrease the level of HbAlc in diabetic rat condition. The mechanism of the activity is suggested by
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Introduction

Based on the International Diabetes
Federation (IDF) in 2017, shows that the number of
diabetic populations in Indonesia reaches 10 million,
this number continues to increase every year [1]. The
hyperglycemic condition leads to microvascular and
macrovascular complications and early death [2].

Diabetes is a state of increased free radical
production that elicits oxidative stress as a
consequence of an imbalance between radical-

generating and radical-scavenging systems [3]. The
uncontrolled production of oxygen free radicals and
the unrateable system of antioxidant capability in
protection results in the cause of many diseases, such
as cancer, diabetes, heart diseases, Alzheimer’s, and
ageing [23]. Higher levels of HbAlc cause
complications. According to the American Diabetes

stimulating the insulin secretion of pancreas -cells which were damaged.

Association (ADA) the target value of HbAlc levels in
adult DM patients is < 7.0% as a sign of good
metabolic control status, general guidelines for
reducing the risk of microvascular complications
(nephropathy, neuropathy, retinopathy) and
macrovascular (coronary heart disease,
cerebrovascular disease, and peripheral vascular
disease) [4].

Saurauia vulcani Korth. is one of the plants
used as antidiabetic traditionally in Tapanuli Utara,
North Sumatera, Indonesia. Ethanolic extract of
Saurauia vulcani Korth. Leaves can reduce blood
glucose level in mice which induced by glucose 50%
and alloxan at dose 200 mg/kg BW [5]. The purpose
of this study was to determine hypoglycemia, HbAlc
and insulin expression activities of ethanol extract of
Saurauia vulcani Korth.
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Material and Methods

Plant and chemicals material

The materials used in this study were
Saurauia vulcani Korth. Leaves from Sipangan Bolon,
North Sumatera, Indonesia. The chemicals used are
pro-analysis grade: ABTS (Sigma), potassium
persulfate (Merck), nicotinamide (NA), streptozotocin
(STZ) (Nacalai), sodium CMC (Merck), SOD ELISA kit
(FineTest), HbAlc ELISA kit (FineTest), the technical
grade of ethanol and distilled water.

Preparation of extract

The air-dried and powdered leaves of
Saurauia vulcani Korth. Leaves (1 kg) were extracted
by cold maceration with ethanol 96% at room
temperature on a shake. The filtrate was collected and
then evaporated under reduced pressure to give a
viscous extract and then freeze-dried to give a dried
extract [6].

Preparation of Extract Suspension and
NA-STZ Solution

Suspension of the extract was prepared by
using 0.5% CMC-Na with a certain concentration. The
solution of STZ was prepared by dissolving STZ in
distilled water. NA was prepared by dissolving NA in
NaCl 0.9%.

Preparation of NA & STZ Induced Diabetic
Rat

The rats were induced with NA solution of
230 mg/kg and STZ solution 65 mg/kg intraperitoneal
(IP). The blood glucose level (BGL) of the rat was
measured on the 5" day. On the 5" day, rats had BGL
higher than 200 mg/dl were separated and used as
test animals. Animals with BGL lower than 200 mg/dL,
were induced back with NA-STZ. If on the 5™ day the
BGL of the rat was higher than 200 mg/dL, the animal
was ready to be tested.

Study of the antidiabetic effect of ethanol
extract of Saurauia vulcani Korth. Leaves (EESL)
were conducted using NA and STZ induced diabetic
rats by a single dose of ethanol extract. Rats were
divided into 4 groups and each group consisting of 4
rats, they were: Group I) Diabetes rats were given
suspension of 0.5% CMC, dose 1% of body weight
(BW); Group Il) Diabetic rats were given suspension
of EESL with dose 100 mg/kg BW; Group lll) Diabetic
rats were given suspension of Glibenklamid® with
dose 0.45 mg/kg BW, and Group 1V) Normal rats
(without treatment).

Suspension of tested material (ethanol
extract) was administered everyday orally, and the

BGL of the rat were measured on the 4™, 8" 12"
16", 20", 24™ and 28" days after administration of the
test material [7].

Analysis of SOD and HbA1c by ELISA

To investigate the effect of EESL on the level
of SOD and HbAlc in plasma was examined with
ELISA. 0.1 mL of plasma was added to the plate, and
the procedure was followed based on SOD and
HbA1c ELISA kit instruction (FineTest).

Analysis of Insulin by
Immunohistochemistry
The reading of immunohistochemical

preparations using a light microscope with an
automatic camera (Matsuoka Nissei, Japan) at 400 x
magnification. The area coloured with anti-insulin
antibodies (beta area cell) found to be brown. Data
analysis used image raster.

Statistical analysis

All data were analysed with descriptive and
ANOVA using SPSS 22.

Results

Antidiabetic Activity

As a result, blood glucose levels were
decreased on the 5th day in EESL group at a dose of
100 mg/kg BW. Effect of treatments EESL on blood
glucose level in NA & STZ induced diabetic rat were
shown in Figure 1.

Normal 0 - 8 12 16 20 24 28

Figure 1: Antidiabetic activity of EESL

The effect of Saurauia vulcani K. on SOD
Level

SOD level in plasma was shown to the
difference among all the tested groups significantly.
The best group (glibenclamide 0.45 mg/kg BW) was
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the highest of SOD compared with other groups.
There are significant differences between groups (*p <
0.05) which shown in Table 1.

Table 1: SOD plasma level with various treatment

Table 3: The average number of expression insulin

Treatment Number of expression insulin

7.55  0.06™
31.00 £ 0.31%*
66.62+1.97
85.00 + 1.25%°

Sodium CMC 0.5%

EESL 100 mg/kg BW
Glibenklamid 0.45 mg/kg BW
Normal

Treatment SOD level (pg/mL)

Sodium CMC 0.5% 41.30 + 0.28™
EESL 100 mg/Kg BW 60.64 +0.74%
Glibenklamid 67.01+£0.93%
Normal 68.17 + 1.26%

The values are expressed as mean = SEM,
n=4 animals in each group. Statistical analysis to
compare the group with another group was done by
ANOVA, followed by Tukey test. Values % was
statistically different compared to the CMC group,
values was statistically different compared to
glibenclamide group, values was significantly
different to the normal group, values *was significantly
different p < 0.05.

The effect of Saurauia vulcani K. on HbAlc
Level

The nonenzymatic glycation of hemoglobin
produces HbAlc. It is an objective marker of average
glycemic control in the monitoring of patients with
diabetes [19]. HbAlc is also associated with
macrovascular outcomes and mortality [20], [21], [22].
The result of HbAlc measurements in this study
showed that extract had ability in reducing HbAlc
level significantly in the diabetic rat, as seen in Table
2.

Table 2: HbAlc plasma level with various treatment

Treatment HbA1c level (ng/mL)

Sodium CMC 0.5% 68.52 + 1.30™°
EESL 100 mg/kg BW 32.53 + 0,18
Glibenklamid 0.45 mg/kg BW 26.08 +0.94%
Normal 25.73 +1.37%

The values are expressed as mean + SEM, n
= 4 animals in each group. Statistical analysis to
compare the group with another group was done by
ANOVA, followed by Tukey test. Values ? was
statistically different compared to the CMC group,
values was statistically different compared to
glibenclamide group, values © was significantly
different to the normal group, values *was significantly

different p < 0.05.

Expression of Insulin

Assessment of pancreatic tissue slices
stained with antibodies to insulin was done by
calculating the expression of pancreatic beta
Langerhans cells that were immunoreactive to insulin
(brown) of the 200 cells counted. The average number
of expression insulin in Langerhans Island shown in
Table 3.

The values are expressed as mean + SEM, n
= 4 animals in each group. Statistical analysis to
compare the group with other group was done by
ANOVA, followed by Tukey test. Values ? was
statistically different compared to the CMC group,
values was statistically different compared to
glibenclamide group, values was significantly
different to the normal group, values *was significantly
different p < 0.05.

In Table 3, glibenclamide showed cell
secretion pancreatic beta cells is higher than extract.
As seen in Figure 2, it means an increase in

expression insulin observed in the group of EESL was
not supposed to be caused by the regeneration of 3-
cells of the pancreas. This increase could be due to
an increase in the ability of healthy p-cells to secrete
insulin.

Figure 2: Photomicrograph of the island of Langerhans of each
group, 40 x 10; A) Na-CMC; B) EESL; C) glibenclamide; D) normal

Discussion

Streptozotocin has been shown to cause
damages directly on pancreatic B cells. STZ
cytotoxicity causes the release of free radicals that
trigger intracellular oxidative stress. STZ penetrates
Langerhans B cells through GLUT 2 glucose
transporters. The action of intracellular STZ results in
pancreatic DNA B cell changes [8]. DNA damage will
activate poly adenosine diphosphate (ADP)
ribosylation. Result in the cellular efflux of
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nicotinamide adenine dinucleotide (NAD+), and a
further reduction in adenosine triphosphate (ATP)
which eventually inhibits insulin secretion and
synthesis. Nicotinamide which is a precursor of from
NAD+ and as a ribose ADP poly inhibitor, will inhibit
excessive DNA fragmentation damage causes
hepatotoxic to become type 2 diabetes mellitus [9].

A preliminary phytochemical analysis of the
EESL was shown flavonoids, steroids/triterpenoids,
tannins, glycosides and saponins. Flavonoids, their
glycosides and saponins are responsible for blood
glucose decreasing activity through increased insulin
secretion, as shown in an experiment by NA-STZ
induced diabetic rats, which is capable of stimulating
pancreatic secretion [10], [11].

High level of SOD caused by the decrease in
blood glucose levels. The increase in activity is due to
EESL contained flavonoids, some researchers
flavonoids work as antioxidants [12]. Flavonoids
contained EESL can inhibit oxidation reactions
through radical arrest mechanisms (radical
scavenging) [13]. Therefore, compounds as
antioxidants contained in EESL are non-enzymatic
antioxidants that help to increase enzymatic activity
(SOD) in its function to capture oxidant compounds,
prevent chain reactions and these components are
equally important in inducing antioxidant status body
[14]. Tanin acts as a free radical catcher and activates
antioxidant enzymes so that it can improve
pathological oxidative states in diabetes [15].
Saponins act as antioxidants by capturing superoxide
and forming hydroxy peroxide, which prevents
biomolecular damage caused by free radicals [16].

Increased glycosylation of several proteins,
including haemoglobin, had been observed in
uncontrolled or poorly controlled diabetes [17] that
leads to the formation of HbAlc. HbAlc was found to
be increased in diabetic condition, and the amount of
increase is directly proportional to the fasting blood
glucose level. In the present study, we observed a
marked increase in HbAlc level in NA and STZ
induced diabetic animals, which could be due to
excessive glycosylation of haemoglobin. The
decrease in the level of HbAlc in animals given EESL
may be due to the decreased level of blood glucose
[18].

In conclusion, the result of this study showed
EESL possess the hypoglycemic activity and increase
the level of SOD but decrease the level of HbAlc in
diabetic rat condition. The mechanism of the activity is
suggested by stimulating the insulin secretion of
pancreas [-cells which were damaged.

1. International Diabetes Federation (IDF). Diabetes;2017
http://www.idf.org/

2. Singh R, Barden A, Mori T, Beilin L. Advanced glycation end-
products: a review. Diabetologia. 2001; 44(2):129-46.
https://doi.org/10.1007/s001250051591 PMid:11270668

3. Kangralkar, VA, Patil S, Bandivadekar DR, Oxidative Stress and
Diabetes: A Review. International Journal of Pharmaceutical
Applications. 2010; 1(1):38-45.

4. American Diabetes Association (ADA). Diagnosis and
Classification of Diabetes Mellitus. Diabetes Care Journal. 2012;
35(1):64-71. https://doi.org/10.2337/dc12-s064 PMid:22187472
PMCid:PMC3632174

5. Sitorus, Panal, and Denny Satria. Hypoglycemic Activity Of
Ethanolic Extract Of Saurauia Vulcani Korth. Leaves; 2018.
https://doi.org/10.22159/ajpcr.2018.v11s1.26561

6. Sitorus P, Harahap, U, Pandapotan M, Barus T. Isolation of B-
Sitosterol From n-Hexane of Picria fel-terrae Lour. Leave and
Study Of Its Antidiabetic Effect in Alloxan Induced Diabetic Mice.
International Journal of PharmTech Research. 2014; 6(1):137-41.

7. Krishnasamy G, Muthusamy K, Chellappan RD, Subbiah N.
Antidiabetic, antihyperlipidaemic, and antioxidant activity of
Syzygium densiflorum fruits in streptozotocin and nicotinamide-
induced diabetic rats. Pharmaceutical Biology. 2016; 54(9):1716-
26. https://doi.org/10.3109/13880209.2015.1125932
PMid:26704340

8. Goud, B. J., Dwarakanath, V., dan Swamy, B.K. Streptozotocin-
A Diabetogenic Agent in Animal Models. Human Journals. 2015;
3(1): 253-69.

9. Szkudelski, Tomasz. Streptozotocin-Nicotinamide Induced
Diabetes in the Rat. Characteristics of the Experimental Model.
Experimental Biology and Medicine. 2012; 237(5):481.
https://doi.org/10.1258/ebm.2012.011372 PMid:22619373

10. Satria D, Furgan M, Hadisahputra S, Rosidah. combinational
effects of ethylacetate extract of Picria fel-terrae Lour and
doxorubicin on T47D breast cancer cells. International Journal of
Pharmacy and Pharmaceutical Sciences. 2015:73-6.

11. Lestari P. Combination of Test Anticancer Ethylacetate Extract
Poguntano Leaves (Picria Fel - Terrae Lour.) with Doxorubicin on
Breast Cancer Cells as In Vitro. Thesis. Medan. Faculty of
pharmacy: USU, 2013.

12. Rahmawati G, Rachmawati FN, Winarsi H. Superoxide
Dismutase Activity of Diabetes Mice Given Cardamom and
Glibenclamide Stem Extract. Scripta Biologica. 2014; 1(3):197-201.
https://doi.org/10.20884/1.sb.2014.1.3.42

13. Rohman A, Riyanto S. Antioxidant potency of ethanolic extract
of Kemuning leaves (Murraya paniculata (L) Jack) in vitro.
Indonesian Journal of Pharmacy. 2005:136-40.

14. Winarsi, H. Natural Antioxidants and Free Radicals.
Yogyakarta: Karnisius, 2007:23-88.

15. Kumari, M., Jain, S. (2012). Tannins: An Antinutrient with
Positive Effect to Manage Diabetes. Research Journal of Recent
Sciences. 2012; 1(12):70-73.

16. Khan AA, Naqvi TS, Naqvi MS. Identification of phytosaponins
as novel biodynamic agents: an updated overview. Asian J Exp
Biol Sci. 2012; 3(3):459-67.

17. Kumar G, Banu GS, Murugesan AG, Pandian MR.
Antihyperglycaemic and antiperoxidative effect of Helicteres igora
L. bark extracts in streptozotocin-induced diabetic rats. Journal of
Applied Biomedicine (De Gruyter Open). 2007; 5(2):97-104.
https://doi.org/10.32725/jab.2007.014

18. Saravanan G, Ponmurugan P. Ameliorative potential of S-
allylcysteine: effect on lipid profile and changes in tissue fatty acid
composition in experimental diabetes. Experimental and toxicologic
pathology. 2010; 64(6):639-44.

References https://doi.org/10.1016/j.etp.2010.12.007 PMid:21216577
19. d'Emden M. Glycated Haemoglobin for the Diagnosis of
Diabetes. Australia: Australian Prescriber; 2014.
https://doi.org/10.18773/austprescr.2014.037

4 https://www.id-press.eu/mjms/index


https://doi.org/10.1007/s001250051591
https://doi.org/10.2337/dc12-s064
https://doi.org/10.22159/ajpcr.2018.v11s1.26561
https://doi.org/10.3109/13880209.2015.1125932
https://doi.org/10.1258/ebm.2012.011372
https://doi.org/10.20884/1.sb.2014.1.3.42
https://doi.org/10.32725/jab.2007.014
https://doi.org/10.1016/j.etp.2010.12.007
https://doi.org/10.18773/austprescr.2014.037

Surbakti et al. Effect of Saurauia vulcani Korth. Leaves on Superoxide Dismutase, HbAlc Levels and Insulin Expression in Hyperglycemic Rats

20. Stratton IM, Adler Al, Neil HA, Matthews DR, Manley SE, Cull
CA, et al. Association of glycaemia with macrovascular and
microvascular complications of Type 2 diabetes (UKPDS 35):
Prospective observational study. BMJ 2000. 321(7258):405-12.
https://doi.org/10.1136/bmj.321.7258.405 PMid:10938048
PMCid:PMC27454

21. Khaw KT, Wareham N, Bingham S, Luben R, Welch A, Day N.

Association of hemoglobin Alc with cardiovascular disease and
mortality in adults: The European prospective investigation into
cancer in Norfolk. Ann Intern Med. 2004; 141(6):413-20.
https://doi.org/10.7326/0003-4819-141-6-200409210-00006
PMid:15381514

22. Selvin E, Steffes MW, Zhu H, Matsushita K, Wagenknecht L,
Pankow J, et al. Glycated hemoglobin, diabetes, and
cardiovascular risk in nondiabetic adults. N Engl J Med. 2010;
362(9):800-11. https://doi.org/10.1056/NEJM0a0908359
PMid:20200384 PMCid:PMC2872990

23. Dalimunthe, Aminah, Poppy Anjelisa Zaitun Hasibuan, Jansen
Silalahi, Siti Fatimah Sinaga, and Denny Satria. Antioxidant Activity
of Alkaloid Compounds from Litsea cubeba Lour. Oriental Journal
of Chemistry. 2018; 34(2):1149-1152.
https://doi.org/10.13005/0jc/340270

Open Access Maced J Med Sci.


https://doi.org/10.1136/bmj.321.7258.405
https://doi.org/10.7326/0003-4819-141-6-200409210-00006
https://doi.org/10.1056/NEJMoa0908359
https://doi.org/10.13005/ojc/340270

