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ABSTRAK 

DAMPAK PEMBERIAN TIMBAL, KADMIUM, MERKURI, 

DAN KOMBINASI KETIGANYA PERORAL TERHADAP 

PERUBAHAN HISTOMORFOLOGI ISLET PANKREAS 

TIKUS 
 

Sang Sang Bramandali 

 

Pemberian logam berat peroral merupakan faktor risiko penting terjadinya 

kerusakan pankreas melalui mekanisme stres oksidatif dan inflamasi. Penelitian ini 

bertujuan menganalisis pengaruh timbal, kadmium, merkuri, dan kombinasi 

ketiganya, terhadap derajat nekrosis dan respons inflamasi pankreas pada tikus 

jantan dewasa 8-12 minggu (Rattus norvegicus). Ketiga logam berat dan 

kombinasinya diberikan selama 28 hari secara peroral ad libitum. Desain penelitian 

ini menggunakan rancangan post test only control group dengan lima kelompok, 

yaitu kontrol, timbal, kadmium, merkuri, dan kombinasi ketiga logam dengan dosis 

Pb (0,01 mg/l), Cd (0,003 mg/), dan Hg (0,001 mg/l). Parameter yang diamati 

meliputi persentase nekrosis sel pankreas dan jumlah sel limfosit pada islet 

pankreas. Data dianalisis menggunakan uji normalitas Shapiro–Wilk, homogenitas 

Levene test, One-Way ANOVA, serta uji lanjut Post Hoc yang sesuai. Hasil 

menunjukkan data berdistribusi normal (p>0,05), hasil uji parametrik menunjukkan 

perbedaan bermakna antar kelompok (p<0,05). Pemberian logam berat secara 

signifikan meningkatkan persentase nekrosis dan jumlah limfosit dibandingkan 

kontrol, dengan efek tertinggi pada kelompok kombinasi ketiga logam. Kesimpulan 

penelitian menunjukkan pemberian logam berat, terutama kombinasi timbal, 

kadmium, dan merkuri, memperberat nekrosis sel dan inflamasi pada islet pankreas. 

Temuan ini menegaskan pentingnya pengendalian logam berat terhadap kesehatan 

pankreas manusia dewasa. 

 

Kata-kata kunci: timbal, kadmium, merkuri, islet pankreas, nekrosis, limfosit 
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ABSTRACT 

THE EFFECTS OF ORAL ADMINISTRATION OF LEAD, 

CADMIUM, MERCURY, AND COMBINATION OF THE THREE 

ON HISTOMORPHOLOGICAL CHANGES IN PANCREATIC 

ISLETS OF MICE 
 

Sang Sang Bramandali 

 

Heavy metal exposure is significant risk factor for pancreatic damage 

through mechanisms involving oxidative stress and inflammation. This study aimed 

to evaluate effects of lead, cadmium, mercury, and their combined exposure on 

pancreatic cell necrosis and inflammatory response in adult male rats (Rattus 

norvegicus) aged 8–12 weeks. Heavy metals were administered orally ad libitum 

for 28 consecutive days. Post-test only control group design was employed, 

consisting of five groups: control, Pb, Cd, Hg, and combination three metals, with 

respective doses Pb (0.01mg/L), Cd (0.003mg/L), and Hg (0.001mg/L). Evaluated 

parameters included the percentage of pancreatic cell necrosis and number of 

lymphocytes pancreatic islets. Statistical analysis involved Shapiro–Wilk normality 

test, Levene’s homogeneity test, One-Way ANOVA, and appropriate Post Hoc tests. 

Results demonstrated that data were normally distributed (p>0.05) and that 

significant differences existed among groups (p<0.05). Exposure heavy metals 

significantly increased pancreatic cell necrosis and lymphocyte infiltration 

compared to control group, indicating enhanced inflammatory activity. Most 

pronounced effects were observed in the group receiving combined metal exposure. 

In conclusion, this study provides evidence that heavy metal exposure, particularly 

in combination, intensifies pancreatic cell necrosis and inflammation, highlighting 

importance of controlling environmental heavy metal exposure to protect 

pancreatic health in adults. 

 

Keywords: lead, cadmium, mercury, pancreatic islets, necrosis, lymphocytes 
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