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HUBUNGAN NYERI KRONIK DENGAN KADAR BDNF, HISTOPATOLOGI
HIPOKAMPUS,DAN MEMORI SPASIAL PADA TIKUS WISTAR DENGAN

PERIODONTITIS

Maria Wahyuni*, Trianggoro Budisulistyo**, Maria Immaculata Widiastuti Samekto**,
Dwi Pudjonarko**,Herlina Suryawati**,Suryadi**
* PPDS Neurologi Fakultas Kedokteran Universitas Diponegoro/RSUP Dr. Kariadi Semarang
** Departemen Neurologi Fakultas Kedokteran Universitas Diponegoro/RSUP Dr. Kariadi Semarang

Latar Belakang: Nyeri didefinisikan sebagai suatu pengalaman sensoris dan emosional yang
tidak menyenangkan yang terkait dengan kerusakan jaringan aktual atau potensial. Gangguan
kognitif dapat terjadi karena berbagai proses di otak dimana salah satunya akibat dari nyeri
kronik. Brain derived neurotrophic factor (BDNF) merupakan neurotropin yang berperan
dalam mediasi disinhibisi pada eksitabilitas korteks motorik otak dan fungsi inhibisi pada jalur
descending nyeri. Nyeri kronik akibat periodontitis menyebabkan inflamasi sistemik yang
mengaktivasi mikroglia sehingga terjadi degenerasi neuron pyramidal CA 1 di hipokampus dan
mempengaruhi fungsi kognitif terutama fungsi memori spasial (FMS).

Tujuan: Studi ini bertujuan untuk membuktikan hubungan antara kadar BDNF, FMS dan
histopatologi hipokampus pada tikus wistar dengan periodontitis

Metode Penelitian: Penelitian observasional prospektif ini dilakukan pada Januari — April
2022 di Laboratorium Universitas Negeri Semarang. Tikus Wistar diberi perlakuan ligasi pada
gigi frontal inferior untuk menginduksi periodontitis selama 4 minggu. Nyeri kronik dinilai
dengan Rat Grimace Scale (RGS). Adaptasi terhadap Morris Water Maze (MWM) dilakukan
selama 4 minggu dan kemudian diperiksa kadar BDNF, fungsi memori spasial dan
histopatologi hipokampus. Analisis data dilakukan dengan uji t-test independent dan korelasi
pearson.

Hasil: Dari 12 tikus, didapatkan rerata BDNF 7.57 ng/ml, FMS 65,08 detik, dan skor
histopatologi hipokampus 3. Terdapat hubungan signifikan antara kadar BDNF (p = 0.028),
FMS (p = 0.000), dan skor histopatologi hipokampus (p =0.017) pada tikus dengan nyer kronik.
Korelasi kuat (r = -0.721,r>=0,52 p = 0.004) didapatkan pada kadar BDNF dengan FMS dan
korelasi sedang (r = -0.597, r?>=0,357, p = 0.02) pada kadar BDNF dengan skor histopatologi
hipokampus. Tidak ada signifikasi pada analisis korelasi FMS dengan skor histopatologi
hipokampus.

Kesimpulan: Terdapat hubungan signifikan antara kadar BDNF, fungsi memori spasial, dan
skor histopatologi hipokampus pada tikus wistar dengan periodontitis

Kata Kunci: BDNF, fungsi memori spasial, histopatologi hipokampus, tikus Wistar,
periodontiti
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CORRELATION OF CHRONIC PAIN WITH BDNF LEVELS,
HYSTOPATHOLOGY OF THE HYPOCAMPUS, AND SPATIAL MEMORY IN

PERIODONTITIS WISTAR RATS

Maria Wahyuni*, Trianggoro Budisulistyo**, Maria Immaculata Widiastuti Samekto**
Dwi Pudjonarko**,Herlina Suryawati**,Suryadi**

* Internship in Department of Neurology, Medical Faculty Diponegoro University/Dr. Kariadi General
Hospital Semarang
** Department of Neurology, Medical Faculty Diponegoro University/Dr. Kariadi General Hospital Semarang

Background: Pain is defined as an unpleasant sensory and emotional experience associated
with actural or potential tissue damage. Cognitive impairment can occur due to various
processes in the brain, one of which resulted from chronic pain. Brain derived neurotrophic
factor (BDNF) is a neurotropin that plays a role in mediating disinhibition in the excitability
of the motor cortex of the brain and inhibitory function in descending pain pathways. Chronic
pain of periodontitis causes systemic inflammation that activates microglia resulting in degeneration
of CA1 pyramidal neurons in the hippocampus and affects cognitive function, especially spatial memory
Obijectives: To determine the relationshop between BDNF levels, spatial memory and
histopathology of hippocampus on periodontitis Wistar rats

Methods: This observational prospective study was conducted between January - April 2022
at Laboratory Negeri Semarang University. Frontal inferior teeth ligation of Wistar rats was
carried out to induce periodontitis for 4 weeks. Chronic pain was assessed using Rat Grimace
Scale (RGS). Morris Water Maze (MWM) adaptation was applied for 4 weeks and then BDNF
levels, spatial memory, dan histopathology of hippocampus were investigated. T-test
independent dan spearman correlation test was used to data analysis.

Results: Among 12 rats, the mean of BDNF levels, spatial memory and histopathology of
hippocampus score were 7.57 ng/ml, 65,08 second, and 3, respectively. There were significant
relationships between BDNF levels (p = 0.028), spatial memory (p = 0.001), and
histopathology of hippocampus score (p =0.017) on Wistar rats with chronic pain. Strong
correlation (r = -0.721, r>=0,52, p = 0.004) between BDNF levels and spatial memory, and
moderate correlation (r = -0.597, p = 0.02) between BDNF levels and histopathology of
hippocampus score was obtained. There was no significant correlation between spatial
memory and histopathology of hippocampus score.

Conclusions: There were significant differences between BDNF levels, spatial memory, dan
histopathology of hippocampus on periodontitis Wistar rats

Keyword: BDNF, spatial memory, histopathology of hippocampus, Wistar rats, periodontitis
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