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RINGKASAN

YUDHA DWI HARSANTO. Potensi Protektif Ekstrak Daun Kelor (Moringa
oleifera Lam.) terhadap Aorta dan Pankreas Tikus Obesitas yang Diinduksi Pakan
Tinggi Lemak. Dibimbing oleh EVA HARLINA, GUNANTI dan HASIM.

Obesitas merupakan gangguan metabolik yang disertai inflamasi kronis
derajat rendah. Aorta dan pankreas rentan mengalami remodeling vaskular,
gangguan histoarsitektur, serta peningkatan aktivitas kompensatorik sel . Daun
kelor (Moringa oleifera Lam.) mengandung senyawa bioaktif yang berpotensi
memiliki aktivitas antioksidan dan antiinflamasi. Penelitian ini bertujuan
menganalisis pengaruh ekstrak daun kelor terhadap profil hemogram, histopatologi
dan morfometri aorta serta pankreas, imunoekspresi TNF-o pada aorta, dan
imunoekspresi insulin pada pankreas tikus obesitas.

Sebanyak dua puluh ekor tikus Sprague—Dawley jantan dibagi menjadi empat
kelompok (n = 5), yaitu kontrol normal (KK) yang diberi pakan standar, kontrol
negatif (KN) yang diberi pakan tinggi lemak, kontrol positif (KP) yang diberi pakan
tinggi lemak dan orlistat 10 mg/kg berat badan, serta perlakuan ekstrak (PE) yang
diberi pakan tinggi lemak dan ekstrak daun kelor 500 mg/kg berat badan. Parameter
yang diperiksa meliputi hemogram, histopatologi aorta dan pankreas, morfometri
ketebalan intima-media aorta dan luas pulau Langerhans, serta imunoekspresi TNF-
a dan insulin. Data dianalisis menggunakan ANOVA satu arah dan uji Tukey atau
uji Kruskal-Wallis dan Dunn pada p < 0,05.

Sebagian besar parameter hemogram tidak berbeda nyata antarkelompok (p
> 0,05). Monosit KN (0,16 = 0,11 x 10%/uL) lebih rendah dan berbeda nyata
dibandingkan KK dan PE (masing-masing 0,32 + 0,08 % 10%/uL; p < 0,05).
Ketebalan intima-media KN (180,77 = 7,71 pm) lebih tinggi dan berbeda nyata
dibandingkan KK (112,15 + 36,86 um) dan PE (136,23 + 12,49 um), sedangkan
KP (165,22 + 3,28 pm) lebih tinggi dan berbeda nyata dibandingkan KK (p <0,05).
Imunoekspresi TNF-o PE (1,49 + 1,00%) lebih rendah dan berbeda nyata
dibandingkan KN (9,33 + 1,77%) dan KP (4,45 = 1,91%; p < 0,05), tetapi tidak
berbeda nyata dari KK (0,99 + 0,25%; p > 0,05). Skor edema PE pada pankreas
(0,28 + 0,34) lebih rendah dan berbeda nyata dibandingkan KN (1,20 + 0,37) dan
KP (1,08 £0,34; p <0,05). Luas pulau Langerhans PE (11.019,69 = 2.816,56 um?)
berbeda nyata dibandingkan KN (23.906,93 + 1.507,57 pum?). Imunoekspresi
insulin PE (3,15 £ 1,39%) lebih rendah dan berbeda nyata dibandingkan KN (8,88
+2,88%) dan KP (7,25 £ 0,91%; p <0,05), tetapi tidak berbeda nyata dari KK (1,48
+ 0,61%; p > 0,05). Dengan demikian, ekstrak daun kelor diduga mampu menekan
inflamasi dan remodeling aorta serta memperbaiki perubahan pankreas akibat
obesitas.

Kata kunci: imunohistokimia, inflamasi vaskular, profil hemogram, pulau
Langerhans, TNF-a



SUMMARY

YUDHA DWI HARSANTO. Protective Potential of Moringa Leaf Extract
(Moringa oleifera Lam.) against Aorta and Pancreas Alterations in High-Fat Diet-
Induced Obese Rats. Supervised by EVA HARLINA, GUNANTI and HASIM.

Obesity is a metabolic disorder accompanied by low-grade chronic
inflammation. The aorta and pancreas are susceptible to vascular remodeling,
histoarchitectural alterations, and increased compensatory -cell activity. Moringa
leaves (Moringa oleifera Lam.) contain bioactive compounds with potential
antioxidant and anti-inflammatory activities. This study aimed to analyze the effects
of moringa leaf extract on the hemogram profile, histopathological and
morphometric changes in the aorta and pancreas, TNF-o immunoexpression in the
aorta, and insulin immunoexpression in the pancreas of obese rats.

Twenty male Sprague—Dawley rats were divided into four groups (n = 5): a
normal control group (KK) receiving a standard diet, a negative control group (KN)
receiving a high-fat diet, a positive control group (KP) receiving a high-fat diet and
orlistat at 10 mg/kg body weight, and an extract-treated group (PE) receiving a high-
fat diet and moringa leaf extract at 500 mg/kg body weight. The evaluated
parameters included the hemogram profile, aortic and pancreatic histopathology,
morphometric measurements of aortic intima-media thickness and islet of
Langerhans area, and TNF-a and insulin immunoexpression. Data were analyzed
using one-way ANOVA followed by Tukey’s test or the Kruskal-Wallis and Dunn
tests at p < 0.05.

Most hemogram parameters did not differ significantly among groups (p >
0.05). The monocyte count in KN (0.16 + 0.11 x 103/uL) was significantly lower
than those in KK and PE (both 0.32 £+ 0.08 x 10*/uL; p < 0.05). Aortic intima-media
thickness in KN (180.77 + 7.71 pm) was significantly greater than those in KK
(112.15 +£36.86 pm) and PE (136.23 + 12.49 um), whereas KP (165.22 + 3.28 um)
was significantly greater than KK (p <0.05). TNF-o immunoexpression in PE (1.49
+ 1.00%) was significantly lower than those in KN (9.33 + 1.77%) and KP (4.45 +
1.91%; p < 0.05), but did not differ significantly from KK (0.99 £+ 0.25%; p > 0.05).
The pancreatic edema score in PE (0.28 & 0.34) was significantly lower than those
in KN (1.20 + 0.37) and KP (1.08 = 0.34; p < 0.05). The islet of Langerhans area in
PE (11,019.69 + 2,816.56 um?) differed significantly from that in KN (23,906.93 +
1,507.57 pm?). Insulin immunoexpression in PE (3.15 + 1.39%) was significantly
lower than those in KN (8.88 + 2.88%) and KP (7.25 + 0.91%; p < 0.05), but did
not differ significantly from KK (1.48 = 0.61%; p > 0.05). These findings suggest
that moringa leaf extract may suppress aortic inflammation and remodeling and
ameliorate obesity-induced pancreatic alterations.

Keywords: hemogram profile, immunohistochemistry, islets of Langerhans, TNF-
o, vascular inflammation
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