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Abstract

Background: Diabetes Mellitus (DM) is a major health issue worldwide, with hyperglyadreing the primary symptom.
Uncontrolled hyperglycemia in diabetes mellitus can lead to a yarietomplications. This research aims to analyze the
effectiveness of black garlic in reducing blood glucose in diabatgcinduced by streptozotocM ethods: A randomized
pretest-posttest-only control group design was used in this experimental Stuelyty-four male Wistar Rats were
divided into six groups randomly, that is a normal group (N) witlaoyt treatment, a negative control group (C-) with
streptozotocin induction, a positive control group (C+) with streptemotimduction plus administration of metformin
45mg/kg BW and treatment groups (T1, T2, and T3) with streptozotedirction plus administration of black garlic at
doses of 72 mg/200gBW/day, 144 mg/200gBW/day, and 288 dgR¥/day respectively. The study was conducted for
14 days of treatment. Blood glucose was measured with a glucometetatiatical analysis was performed using SPSS
26 by paired t-testResults: Based on the Comparability analysis, giving black garlic for 14 démpwed significant
differences in blood glucose levels before and after treatment in giou@s-, T1, T2, and T3 with P<0,05. Based on the
different averages of the data, in group C+, there was a signifieaeage in blood glucose levels, while in groups C-
T1, T2, and T3, there was a significant decrease in blood glucaas. Benclusion: Black garlic significantly lowers
blood glucose levels in white male rats (Rattus norvegicus) diabetes mellitesinthated by streptozotocin.
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1. Introduction

Diabetes Mellitus is a major health issue worldwide. According to the IntemahtiiXabetes Federation
(IDF), there were approximately 537 million adults (20-79 yearswilth) diabetes in 2021, with a prevalence
of up to 10.5% of the global population of the same age; this numiegpésted to rise to 783 million by
2045. Diabetes will also take the lives of approximately 6.7 million adwltklwide in 2021 [5]

Diabetes Mellitus is a metabolic disease with a cluster of carbohydrate, lipidrateih pmetabolism
disorders, with chronic hyperglycemia as the main symptom. Diabetdseceaused by a defect in insulin
secretion, insulin effectiveness, or both. When insulin secretiaeakss, the body cannot maintain glucose
levels physiologically. Insulin resistance raises glucose levels in the liver whileimgaylucose absorption in
other organs. If this pattern persists, diabetes mellitus will occur [9].

Diabetes management, both pharmacological and non-pharmacological, airagtaimblood glucose
levels under control. Inadequate blood glucose control can lead to diabetes maflipligations such as
kidney disorders (nephropathy), eye disorders (retinopathy), dewalers (nephropathy), peripheral arterial
disease, heart disease, stroke, and lower extremity ulceration [3]. Bheonomonly used pharmacological
treatments for diabetes mellitus are anti-diabetic medications and exogendurs kewever, Long-term
administration of certain anti-diabetic drugs at high doses, on the otibrdzan cause some side effects.
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Black garlic is fresh garlic fermented at high temperatures9®TC) and high humidity (8®0%). Black
garlic is dark brown and has a sweet taste with a chewy, jelly-like coristBue to changes in allicin
levels, black garlic does not have the same robust flavour as fresh garlidi¢7/GSAC f-glutamyl-S-allyl
cysteine) content in fresh garlic is converted into SAC (S-allyl cysteingjore stable bioactive component
and the main bioactive ingredient in black garlic, during the heating ggo€be SAC level in black garlic is
five to six times higher than in fresh garlic. SAC can reduce levdigefradicals in the body and has anti-
diabetic potential. Kim et al., 2017 discovered that SAC could lower blood glucosedadetspair damage
to pancreati@-cells in the islets of Langerhans in type 2 diabetes rat m{lels another study published in
2009 by Seo et al., SAC on black garlic increased insulin and itgiggnsvhile tending to lower blood
glucose levels in mutant rat models of diabetes mellitus[11]. SAC reducesadiieal toxicity, which may
enhance insulin secretion's signalling cascade through reducedastmwf p38 mitogen-activated protein
kinase (p38 MAPK). This situation results in increased expression of Glad@i4everses insulin resistance
[1].

This study aimed to analyze black garlic for decreasilng blood glimess in a rat diabetic model that
induced streptozotocin.

2. Method

This study is an experimental research with a pretest-posttest group. désgRattus norvegicus model
of diabetes mellitus induced with Streptozotocin was used in the experimenbbssided from the
biochemistry laboratory at Airlangga University, Surabaya. The experimeritahlanused were Rattus
norvegicus (235 + 32 g, 10 + 1 week) of 24 animals dividem6rgroups which were divided into the Normal
group (N), which was the group of rats without treatment, the NegativedCgntup (C-), which was the
group of diabetic rats without treatment, Positive Control (C+), which kreagroup of diabetic rats and given
metformin at a dose of 45 mg/kg BW, Treatment 1 (T1) which Wwasgtoup of diabetic rats and given
chopped black onion at a dose of 72 mg/200grBW/day, Treatmei@) 2vfiich was the group of diabetic rats
and given chopped black onions at a dose of 144 mg/200grBW/day,reatinent 3 (T3), which was the
group of diabetic rats and given chopped black onions at a dose ofg2Z380grBW/day.

The black garlic used in this study was made from fresh garlic thetdetermined to be Allium
sativum L. by herbal laboratories directly associated with the regional healistrnihis garlic was
produced by fermentation for 21 days at a temperature of 70 degetsiss. The black garlic was then
mashed and diluted with distilled water to yield doses of 72 mg/ml, 14#IBy¥, and 288 mg/ml.

The rats were acclimatized for seven days prior to treatment. The ratstreptezotocin-induced on
the eighth day, and blood glucose levels were measured three day® latesure the rats had diabetes
mellitus and they were ready to be treated. Blood glucose levels were edeaftar 14 days of treatment by
taking a blood sample from the rat's tail. A glucometer was used to asséss fiéood glucose levels in this
experiment. This research procedure was revised and approved ligatth research ethics committee of the
Faculty of Medicine, Airlangga Universitin this study, data was processed using Microsoft Excel and SPSS
version 26. The paired t-test was used in this study to analtrseréf were significant differences in the rats'
blood sugar levels before and after treatment.
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The 24 male Wistar rats (Rattus norvegicus) in this study were diintiedix groups. The highest post-
test mean was in group C- (132.75+12.419), the groupabietic rats that were not given any treatment. The
lowest post-test mean was in group T2 (81.50 £ 5.744)gringp of diabetic rats that were given garlic at a
dose of 144 mg/kg BW. The results of the data analysis are pregsetdabte 1.

Table 1. characteristics of blood glucose level da24)

Group Pretest (mg/d) Post-test (mg/dl)

Normal
Mean+SD 120.0+8.832 132.75+£12.419
Median 119.94 133.00
(Min-Max) (110-131) (119-146)

C-
Mean+SD 414.25+9.912 567.50+17.785
Median 383.50 567.50
(Min-Max) (278-421) (549-586)

C+
Mean+SD 496.60+45.735 175.75+150.957
Median 486.0 108.0
(Min-Max) (453-561) (86-401

T1
Mean+SD 475.20+52.141 260.80+100.770
Median 506 286
(Min-Max) (400-517) (120-373)

T2
Mean+SD 450.50 *+ 41.461 81.50 £5.744
Median 447.50 84
(Min-Max) (404-503) (7385)

T3
Mean+SD 454.25+47.758 216.75+167.704
Median 463.50 162.50
(Min-Max) (390-500) (90-452)

Data on blood glucose levels were data with a numerical scale and had homsgdateovariants. This
study was conducted in 6 groups in pairs. Because the difference inatatsomnally distributed, we used
the parametric test for the comparability analysilse paired t-test for compared pre-test and post-test data.

Comparability analysis is presented in table 2.
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Blood Glucose levels (mg/dl)

p value
Group _ .
Pretest Post-test Diff Paired T-test
Mean+SD MeantSD MeantSD
0.105
N 120.0+8.832 132.75£12.419 -12.75+11.087
0.015
K- 414.25+9.912 567.50+17.785 -201.00£79.423
0.041
K+ 496.60+45.735 175.75+150.957 320.75+185.315
0.029
P1 475.20+52.141 260.80+100.770 214.40+100.770
0.001
P2 450.50 £ 41.461 81.50 +5.744 369.00 + 45.935
0.037
P3 454.25+47.758 216.75+167.704 237.50 +131.799
M Pre-test
M post-test

Fig. 1. Pretest and Posttest Mean Distribution

Lk

Based on the Comparability analysis, giving black garlic for 14 dagwed significant differences in blood
glucose levels before and after treatment in groups C-, C+, TAntiZT3 with P<0,05. Based on the average

of the data we got, shown in fig 1, in group C+ there was a sigmiificerease in blood glucose levels, while

in groups C-, T1, T2, and T3, there was a significant decreadedd blucose levels. The most effective

group that decreased blood glucose levels in the treatment group gamim T2, which was given black

garlic at a dose of 144 mg/200gr BW, the decrease in this grouplmast the same as the decrease in group

WWw.ijrp.org



Sheila Rifga Kamila / International Journal of Research Publications (1JRP.ORG) ‘.\ IJRP.ORG

Inte escarch Public
ISSN: 2708-3578 (Online)

184

C- which was given metformin at a dose of 45 mg/k.B

4. Discussion

Black garlic contains rich antioxidants, one of which is S-allyl cyste8&Cj. SAC can reduce free
radicals, especially Reactive Oxygen Species (ROS), which endogenous antioxidaot@baorb. In Eidi et
al., 2006, SAC could manage lipid peroxidation better than glibenclamidesuith, encouraging insulin
secretion in vitro from beta cells isolated from normal migg $AC decreases blood glucose levels by
activating the p38 MAPK pathway, stimulating insulin signaling, and @iGibUT4 expression [10].

The black garlic heating process in this study used a tempert@f&C for 35 days, and this procedure
was based on the research of Sook et al. (2014), who stated that dbedyse caused optimal
physicochemical and antioxidant changes in black garlic. In this study,edenustformin as a comparison
because metformin is the first-line oral antidiabetic pharmacological therapei2 tHM [L3].

In this study, the negative control group encountered a significant iadre&tood glucose levels before
and after treatment (p <0.05) because this group of diabetic ratsotvgiven any additional therapy, which
increased the blood glucose level. The positive control group encountereqifigagiy lowering in blood
glucose levels before and after treatment (p<0.05). In this group,rmatfat a dose of 45 mg/kg BW
lowered blood glucose levels by inhibiting Hepatic Glucose Production (HGR)) whppresses the process
of gluconeogenesis [4].

Glucose levels of diabetic rats in the treatment group that was given blackagagti@ded doses of 72
mg/200grBW/day, 144 mg/200grBW/day, and 288 mg/200grBW/day4 days had a p-value <0.05, which
indicated a significant decrease in blood glucose level between before arteaftaent. This study showed
the same results as the study of Karlina 2020, that blood glucose levabetiarats given black garlic at
doses of 36 mg/200grBW/day, 72 mg/200grBW/day, and 144 gfBW/day can reduce blood glucose
level in 14 days.

The content of SAC in black garlic can activate the antioxidant response, whigtkied by an increase
in the nuclear factor erythroid-2-related factor 2 (Nrf2). This situatiglh reduce free radical levels,
increasing insulin signaling through the p38 MAPK pathway anc&sing GLUT4 translocation. It will be
followed by an increase in glucose uptake and a decrease in bloodeglecels [12]. A significant difference
due to the decrease in blood glucose indicates that the SAC in black garhs act antioxidant by activating
the Nrf2 gene. SAC will be suppressed free radicals and decrease blood gluelsssideificantly.

5. Conclusion

Blood glucose levels of Wistar rats (Rattus norvegicus) induced byastogpcin and given black garlic
extract (Allium sativum L. significantly reduced blood glucose levelsveamlas significant as metformin at a
dose of 45 mg/kg BW. The most effective dose of black garlic in logdslnod glucose levels is 144
mg/200grBW/day.
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