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Tazkia Athariza Dhivara, 2022, Pengaruh Kombinasi Alginat Sargassum
duplicatum dengan Ekstrak Buah Abelmoschus esculentus dan Kulit Garcinia
mangostana Terhadap Kadar Glukosa Darah dan Diameter Pulau Langerhans
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Fakultas Sains dan Teknologi, Universitas Airlangga, Surabaya

ABSTRAK

Diabetes mellitus tipe 2 ditandai dengan terjadinya hiperglikemia (kadar glukosa
darah tinggi). Hiperglikemia dapat menyebabkan kondisi stres oksidatif yang dapat
merusak sel B pulau Langerhans. Penelitian ini bertujuan untuk mengetahui
pengaruh pemberian kombinasi alginat Sargassum duplicatum dengan ekstrak buah
Abelmoschus esculentus (okra) dan kulit Garcinia mangostana (manggis) terhadap
glukosa darah dan diameter pulau Langerhans mencit diabetik, serta untuk
mengetahui kelompok kombinasi terbaik dalam menurunkan kadar glukosa darah
dan menghambat kerusakan pulau Langerhans. Penelitian ini dilakukan dengan
Rancangan Acak Lengkap. Mencit dibagi menjadi 7 kelompok, yaitu KN (kontrol
normal), KD (kontrol diabetik), KA (kontrol acarbose), KS (kelompok alginat),
KSO (kombinasi alginat dan ekstrak buah okra), KSG (kombinasi alginat dan
ekstrak kulit manggis), dan KSOG (kombinasi alginat dengan ekstrak buah okra
dan kulit manggis). Induksi kondisi hiperlipidemia dilakukan dengan pemberian
pakan high fat diet selama 2 minggu dan induksi mencit diabetik dilakukan dengan
streptozotocin secara multiple low-dose (dosis 35 mg/kg BB) selama 5 hari. Mencit
kontrol diberi carboxymethyl cellulose, sementara mencit diabetik diberi perlakuan
sesuai dengan kelompoknya setiap hari selama 2 minggu. Pengukuran glukosa
darah 2 jam postprandial dilakukan sebelum dan sesudah perlakuan menggunakan
glukometer. Pankreas dibuat menjadi preparat histologi dengan ketebalan irisan 4
um menggunakan pewarnaan hematoxylin-eosin, lalu pulau Langerhans diamati di
mikroskop pada perbesaran 200x. Analisis data glukosa darah dilakukan dengan uji
Kruskal-Wallis dan Mann-Whitney, sementara diameter pulau Langerhans
dilakukan dengan uji One Way ANOV A dan Duncan pada a.= 0.05. Hasil penelitian
menunjukkan bahwa pemberian kombinasi alginat dengan ekstrak buah okra dan
kulit buah manggis dapat menurunkan kadar glukosa darah dan menghambat
terjadinya kerusakan sel  pulau Langerhans mencit diabetik yang ditunjukkan oleh
tidak terjadinya penurunan diameter pulau Langerhans, serta KSG merupakan
kombinasi paling efektif.

Kata kunci: Abelmoschus esculentus, Garcinia mangostana, glukosa darah, mencit
diabetik, pulau Langerhans, Sargassum duplicatum
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Tazkia Athariza Dhivara, 2022, The Effect of the Combination of Sargassum
duplicatum Alginate with Abelmoschus esculentus and Garcinia mangostana
Peel Extract on Blood Glucose Levels and Diameter of the Islet of Langerhans
in Diabetic Mice (Mus musculus), This study was conducted under the guidance
of Dr. Dwi Winarni, M.Si and Prof. Win Darmanto, M.Si., Ph.D., Department of
Biology, Faculty of Science and Technology, Airlangga University, Surabaya.

.|}

ABSTRACT

Type 2 diabetes mellitus is characterized by hyperglycemia (high level of blood
glucose). Hyperglycemia can cause oxidative stress condition which can damage 3
cells in islets of Langerhans. This study aims to determine the effect of the
combination of Sargassum duplicatum alginate with Abelmoschus esculentus (okra)
and Garcinia mangostana (mangosteen) peel extract on blood glucose levels and
diameter size of the islets of Langerhans in diabetic mice, also to determine which
combination group is the best to decrease the level of blood glucose and prevent
islet of Langerhans damage. This research was using Completely Randomized
Design. Mices were divided into 7 groups, those were KN (normal control), KD
(diabetic control), KA (acarbose control), KS (alginate group), KSO (combination
of alginate with okra fruit extract), KSG (combination of alginate with mangosteen
peel extract), and KSOG (combination of alginate with okra fruit and mangosteen
peel extract). Induction of hyperlipidemic condition was done by giving mice a high
fat diet food for 2 weeks and induction of diabetic mice was done by giving them
multiple low-dose streptozotocin (dose of 35 mg/kg body weight) for 5 days in row.
Control mices were given carboxymethyl cellulose, while diabetic mices were
treated according to their groups every day for 2 weeks. Measurement of 2 hours
postprandial blood glucose levels was done before and after treatment using a
glucometer. Pancreas were collected and made into a histological preparations with
5 um of section thickness and colored with hematoxylin-eosin, then the islets of
Langerhans were observed under a microscope at 200x magnification. Data analysis
of blood glucose level was performed using Kruskal-Wallis and Mann-Whitney
test, while diameter of Langerhans islet data was analyzed using One Way ANOVA
and Duncan at o = 0.05. The results showed that treatment using combination of
alginate with okra fruit extract and mangosteen peel extract could reduce blood
glucose levels and prevent the damage of  cells in diabetic mice as indicated by
the absence of diameter of Langerhans islet reduction, also KSG is the most
effective combination.

Keywords: Abelmoschus esculentus, diabetic mice, Garcinia mangostana, glucose
levels, islets of Langerhans, Sargassum duplicatum,
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