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ABSTRAK 
 

Latar belakang: Peningkatan jumlah pengguna telepon seluler menimbulkan 

kekhawatiran mengenai efek yang ditimbulkan. Radiasi gelombang elektromagnetik 

telepon seluler memiliki dampak negatif terhadap persepsi nyeri akibat perubahan sel 

granular pada korteks parietal serebri. 

Tujuan: Mengetahui pengaruh paparan gelombang elektromagnetik telepon seluler 

terhadap persepsi nyeri akibat perubahan sel granular korteks parietal serebri tikus wistar. 

Metode: Penelitian eksperimental menggunakan metode randomized posttest with control 

group design. Sampel adalah 28 tikus terbagi 4 kelompok. Kelompok kontrol tidak diberi 

paparan, kelompok perlakuan dipaparkan gelombang elektromagnetik 2100 MHz selama 

2 jam/hari dengan jarak 3 cm selama 15 hari pada kelompok perlakuan 1, selama 30 hari 

pada kelompok perlakuan 2, dan selama 45 hari pada kelompok perlakuan 3. Pengukuran 

onset nyeri menggunakan metode panas. Perubahan ambang nyeri diambil dari selisih 

onset nyeri sesudah paparan dengan sebelum paparan. Perubahan sel granular pada 

korteks parietal serebri dinilai dari total skor dengan ketentuan sel normal (jumlahx0), sel 

degenerasi hidropik (jumlahx1) dan sel nekrosis (jumlahx2). 

Hasil: Semakin lama paparan telepon seluler semakin tinggi ambang nyeri dan skor 

kerusakan sel granular korteks parietal serebri. Terdapat perbedaan bermakna ambang 

nyeri dan perubahan sel granular korteks parietal serebri antar kelompok (p=0,000). 

Terdapat hubungan bermakna antara perubahan sel granular korteks parietal serebri 

dengan ambang nyeri pada tikus wistar yang terpapar gelombang elektromagnetik 

(p=0,000). 

Kesimpulan: Paparan gelombang elektromagnetik telepon seluler mempengaruhi 

persepsi nyeri akibat perubahan sel granular korteks parietal serebri tikus wistar. 

Kata kunci: Telepon seluler, Elektromagnetik, Ambang nyeri, Sel granular, Korteks 

parietal serebri 
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ABSTRACT 

 

Background: The increasing number of cellular phone users raises concerns about the 

effects. Cell phone electromagnetic wave radiation has a negative impact on pain 

perception due to granular cell changes in the cerebral parietal cortex. 

Objective: To determine the effect of exposure electromagnetic waves cell phones on pain 

perception due to changes in the granular cells of the cerebral parietal cortex  wistar rats. 

Methods: Experimental research using randomized posttest with control group design. 

Samples were 28 rats divided into 4 groups. The control group was not exposed, the 

treatment group was exposed to 2100 MHz electromagnetic waves for 2 hours / day with 

a distance of 3 cm for 15 days in treatment group 1, for 30 days in treatment group 2, and 

for 45 days in treatment group 3. Measurement of pain onset using the hot method. 

Changes in pain threshold were taken from the difference in pain onset after exposure to 

before exposure. Granular cell changes in the cerebral parietal cortex were assessed from 

the total score with the provisions of normal cells (sumx0), hydropic degenerated cells 

(sumx1) and necrotic cells (sumx2). 

Results: The longer the exposure to cell phones, the higher the pain threshold and the 

cerebral parietal cortex granular cell damage score. There was a significant difference in 

pain threshold and changes in cerebral parietal cortex granular cells between groups 

(p=0.000). There is a significant relationship between changes in the parietal cerebral 

cortex granular cells and pain threshold in wistar rats exposed to electromagnetic waves 

(p=0.000). 

Conclusion: Exposure to cell phone electromagnetic waves affects pain perception due to 

changes in the granular cells of the cerebral parietal cortex wistar rats. 

Keywords: Cellular telephone, Electromagnetic, Pain threshold, Granular cells, Cerebral 

parietal cortex 

 


