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RINGKASAN

ANALISIS EFEK NEUROPROTEKTAN EKSTRAK
BIJI KLABET PADA ANAK TIKUS MODEL
AUTISM SPECTRUM DISORDER

Autism Spectrum Disorder (ASD) adalah gangguan neurodevelopment pada
anak dengan ciri adanya gangguan pada komunikasi dan interaksi sosial, yang
diikuti dengan pola perilaku yang stereotipe dan repetitive. Prevalensi ASD yang
meningkat tiap tahun di dunia sangat mempengaruhi cos? yang harus dikeluarkan
keluarga maupun pemerintah untuk pengobatan dan Pendidikan. Menurut penelitian
terdapat beberapa faktor resiko pada ibu selama kehamilan yang memicu kelahiran
anak dengan gejala ASD. Faktor resiko terbesar adalah ibu hamil dengan penyakit
kronis yang mengharuskan untuk tetap minum obat meskipun sedang dalam
keadaan hamil.

Salah satu obat yang dapat menginduksi kelahiran anak dengan gejala ASD
adalah obat asam valproate. Obat ini adalah obat gold standar dalam mencegah
epilepsy dan gejala bipolar. Karena konsumsi obat ini tidak dapat digantikan, maka
diperlukan obat pendamping yang berfungsi sebagai pencegah gejala ASD. Obat
pencegah tersebut haruslah aman dikonsumsi sebelum dan saat kehamilan serta
memiliki dampak neuroprotektan.

Biji klabet adalah salah satu obat herbal yang sedang diteliti
kebermanfaatannya sebagai antidiabetes dan neuroprotektor. Hal ini dikarenakan
adanya bukti ekstrak biji klabet dapat memperbaiki gejala hiperglikemia dan
komplikasinya pada manusia serta dapat memperbaiki memori penderita dengan
Alzheimer dan keracunan arsenid. Berdasarkan hal tersebut diharapkan ekstrak biji
klabet juga dapat mencegah gejala ASD dari tikus model.

Penelitian pendahuluan tentang ekstrak biji klabet terhadap fungsi
reproduksi wanita diteliti. Hasil penelitian yang dilakukan pada tikus betina
membuktikan ekstrak biji klabet dapat memperbaiki folikulogenesis sehingga
meningkatkan corpus luteum dan mengurangi folikel atretic saat dipapar dengan
asam valproate. Penelitian pendahuluan ini mengkonfirmasi bahwa ekstrak biji
klabet aman dikonsumsi sebelum dan selama kehamilan.

Penelitian selanjutnya ingin membuktikan efek neuroprotektan ekstrak biji
klabet pada model tikus ASD. Penelitian ini akan mengukur dampaknya pada gejala
ASD (gejala gangguan sosialisasi / tes SNI dan gejala perilaku berulang / tes MBT),
perubahan histologi otak yaitu jumlah neuron viable, intensitas mielin, intensitas
GLUT]1 dan intensitas ATPase pada daerah cortex cerebrum, hippocampus CAI dan
cortex cerebellum.

Penelitian menggunakan anak tikus yang berjenis kelamin Jantan dari induk
bunting strain Wistar yang saat kehamilan dipapar oleh asam valproate. Sebelumnya
induk bunting dibagi menjadi 5 kelompok dengan n=6, yaitu kelompok kontrol
(KS), Kelompok asam valproate (VPA), Kelompok asam valproate dan ekstrak biji
klabet 100 mg/kg (VPA+100), Kelompok asam valproate dan ekstrak biji klabet 200
mg/kg (VPA+200), Kelompok asam valproate dan ekstrak biji klabet 300 mg/kg

X

DISERTASI ANALISIS EFEK ... ARNI KUSUMA DEWI



IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

(VPA+300). Pemberian ekstrak dimulai pada GD 11-20, sedangkan pemberian asam
valproate 400 mg/kg per oral [dimulai pada GD 15.

Hasil menunjukkan bahwa kelompok yang diberikan VPA saja akan
menurunkan SNI, meningkatkan MBT, menurunkan jumlah sel neuron,
menurunkan pembentukan mielin, meningkatkan intensitas ATPase namun tidak
menunjukkan perbedaan pada GLUT 1 dibandingkan kontrol dan kelompok yang
diberi ekstrak biji klabet. Pemberian ekstrak biji klabet memberikan hasil yang
sama dengan kontrol pada dosis 200 mg/kg. Analisis jalur menggambarkan bahwa
pemberian ekstrak biji klabet dapat meningkatkan SNI dan menurunkan MBT
melalui jumlah sel neuron. Sedangkan mekanisme ektrak biji klabet menjaga
jumlah sel neuron masih belum ditemukan.

Kesimpulan penelitian ini adalah Ekstrak biji klabet menunjukkan efek
neuroprotektif terhadap ASD yang diinduksi VPA prenatal pada tikus.

Xi
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SUMMARY

ANALYSIS OF THE NEUROPROTECTANT EFFECTS OF
FENUGREEK SEED EXTRACT ON RAT MODELS
AUTISM SPECTRUM DISORDER

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder in
children characterized by impaired communication and social interaction,
accompanied by stereotyped and repetitive behavior patterns. The prevalence of
ASD, which increases annually worldwide, significantly impacts the costs incurred
by families and the government for treatment and education. According to research,
several maternal risk factors during pregnancy can lead to the birth of a child with
ASD. The greatest risk factor is a mother with a chronic illness that requires her to
continue taking medication even during pregnancy.

One medication that can induce birth defects in ASD is valproate. This
medication is the gold standard for preventing epilepsy and bipolar symptoms.
Because this medication cannot be replaced, a companion medication is needed to
prevent birth defects in ASD. This preventative medication must be safe for use
before and during pregnancy and must have neuroprotective effects.

Fenugreek seeds are a herbal remedy currently being studied for their
antidiabetic and neuroprotective properties. This is due to evidence that fenugreek
seed extract can improve symptoms of hyperglycemia and its complications in
humans and can improve memory in patients with Alzheimer's disease and arsenide
poisoning. Based on this, fenugreek seed extract is also expected to prevent ASD
symptoms in mouse models.

Preliminary research on the effect of fenugreek seed extract on female
reproductive function has been investigated. Results from a study conducted on
female rats demonstrated that fenugreek seed extract can improve folliculogenesis,
thereby increasing the corpus luteum and reducing atretic follicles when exposed to
valproic acid. This preliminary study confirms that fenugreek seed extract is safe
for consumption before and during pregnancy.

Further research aims to demonstrate the neuroprotective effects of
fenugreek seed extract in a mouse model of ASD. This study will measure its impact
on ASD symptoms (socialization disorders/SNI test and repetitive behavior
symptoms/MBT test), brain histological changes, including the number of viable
neurons, myelin intensity, GLUT1 intensity, and ATPase intensity in the cerebral
cortex, hippocampus CA1, and cerebellar cortex.

The study used male rat pups from pregnant Wistar strain mothers exposed
to valproic acid during pregnancy. Previously, the pregnant mothers were divided
into 5 groups with n = 6, namely the control group (KS), the valproic acid group
(VPA), the valproic acid and fenugreek seed extract group 100 mg/kg (VPA+100),
the valproic acid and fenugreek seed extract group 200 mg/kg (VPA+200), the
valproic acid and fenugreek seed extract group 300 mg/kg (VPA+300). The extract
administration began on GD 11-20, while the administration of valproic acid 400
mg/kg orally began on GD 15.

The results showed that the group given VPA alone decreased SNI, increased
MBT, decreased the number of neuron cells, decreased myelin formation, increased

Xii
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ATPase intensity but showed no difference in GLUT 1 compared to the control and
the group given fenugreek seed extract. Administration of fenugreek seed extract
gave the same results as the control at a dose of 200 mg/kg. Pathway analysis
showed that administration of fenugreek seed extract can increase SNI and decrease
MBT through the number of neuron cells. Meanwhile, the mechanism by which
fenugreek seed extract maintains the number of neuron cells is still unknown.

The conclusion of this study is that fenugreek seed extract exhibits
neuroprotective effects against prenatal VPA-induced ASD in rats.

Xiii
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ABSTRACT

ANALYSIS OF THE NEUROPROTECTANT EFFECTS OF
FENUGREEK SEED EXTRACT ON RAT MODELS
AUTISM SPECTRUM DISORDER

Backgroud : Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder
which had an increasing prevalence every year. Prenatal exposure to valproic acid
(VPA) is a well-established pharmacological risk factor for ASD phenotypes. This
study evaluated the neuroprotective potential of fenugreek (Trigonella foenum-
graeccum) seed extract in a prenatal VPA-induced rat model of ASD by mechanism
of their antidiabetics. Method : Pregnant Wistar rats were allocated into five groups
(n = 6 per group): control (saline), VPA, VPA + fenugreek extract 100 mg/kg, VPA
+ fenugreek extract 200 mg/kg, and VPA + fenugreek extract 300 mg/kg. VPA (400
mg/kg) was administered as a single oral dose on gestational day (GD) 15.
Fenugreek extract was administered orally once daily from GD11-GD20. Male
offspring were assessed for social test, histology changes, immunohistochemistry
quantified for myelin basic protein (MBP), Glucose transporter 1 (GLUT 1) and
ATP syntetase (ATPase). Result : The VPA group showed reduced social test and
increased behavioural tes and decreased pattern of histology compared to control.
Fenugreek extract at 200 mg/kg significantly prevent ASD by increased social test,
decreased behavioural test also showed stronger restoration of histology pattern
compared with the VPA group (p < 0.05). No difference intensity of GLUT 1 and
ATPase. Conclusion : Fenugreek seed extract exhibits neuroprotective against
prenatal VPA-induced ASD-like phenotypes, with dose of 200 mg/kg , but not
through the antidiabetic pathway. Further studies are required to analyzing other
mechanism pathways.

Keywords | Fenugreek seed extract, Rat model Autism, neuroprotector, Good health
and well-being.
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