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ABSTRAK 

DAMPAK PEMBERIAN TIMBAL, KADMIUM, MERKURI, 

DAN KOMBINASI KETIGANYA PERORAL TERHADAP 

PERUBAHAN HISTOMORFOLOGI LIMPA TIKUS 
 

Muhammad Abrar Alfayyadh 

 

Peningkatan aktivitas industri memicu pencemaran logam berat toksik seperti 

Timbal (Pb), Kadmium (Cd), dan Merkuri (Hg) yang berpotensi merusak organ 

limpa. Penelitian ini bertujuan menganalisis dampak paparan subkronis logam 

tersebut terhadap histomorfologi limpa. Studi eksperimental ini menggunakan 30 

tikus Wistar jantan (150-250 g) yang dibagi menjadi kelompok kontrol dan 

perlakuan (Pb 0,006 mg/kgBB; Cd 0,018 mg/kgBB; Hg 0,0006 mg/kgBB; serta 

kombinasi) secara peroral selama 28 hari. Jaringan limpa diamati dengan 

pewarnaan Hematoxylin & Eosin untuk mengukur jumlah dan diameter pulpa putih. 

Data kuantitatif diuji normalitas dan homogenitasnya, kemudian dianalisis 

menggunakan uji One-Way ANOVA yang dilanjutkan dengan uji Post-hoc Tukey 

HSD pada taraf kepercayaan 95% (p<0,05). Hasil menunjukkan penurunan 

signifikan rerata jumlah pulpa putih pada seluruh kelompok perlakuan 

dibandingkan kontrol (p<0,05), sementara diameter pulpa putih menunjukkan tren 

peningkatan yang signifikan (p<0,05) yang mengindikasikan hiperplasia reaktif. 

Menariknya, kelompok kombinasi menunjukkan interaksi antagonis antar-logam. 

Disimpulkan bahwa paparan subkronis Pb, Cd, dan Hg secara tunggal maupun 

kombinasi menyebabkan perubahan histomorfologi bermakna pada limpa berupa 

deplesi jumlah dan perubahan ukuran pulpa putih, yang berisiko mengganggu 

fungsi respons imun seluler. 

 

Kata-kata kunci: logam berat, limpa, pulpa putih, Rattus norvegicus 
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ABSTRACT 

Impact of Oral Administration of Lead, Cadmium, Mercury, and 

Their Combination on Histomorphological Changes in Rat Spleen 

 

Muhammad Abrar Alfayyadh 

 

Increased industrial activities have triggered the contamination of toxic 

heavy metals such as Lead (Pb), Cadmium (Cd), and Mercury (Hg), which 

potentially induce damage to the spleen. This study aimed to analyze the impact of 

subchronic exposure to these metals on spleen histomorphology. This experimental 

study utilized 30 male Wistar rats (Rattus norvegicus) weighing 150–250 g, divided 

into control and treatment groups administered with Pb (0.006 mg/kgBW), Cd 

(0.018 mg/kgBW), Hg (0.0006 mg/kgBW), and their combination via oral gavage 

for 30 days. Spleen tissues were observed using Hematoxylin & Eosin staining to 

measure the number and diameter of the white pulp. Quantitative data were 

analyzed using One-Way ANOVA followed by Tukey’s HSD post-hoc test (p<0.05). 

The results showed a significant decrease in the mean number of white pulp in all 

treatment groups compared to the control (p<0.05), while the white pulp diameter 

exhibited a significant increasing trend (p<0.05), indicating reactive hyperplasia. 

Notably, the combination group demonstrated antagonistic interactions among the 

metals. It was concluded that subchronic exposure to Pb, Cd, and Hg, both 

individually and in combination, caused significant histomorphological changes in 

the spleen, potentially impairing cellular immune response functions. 

 

Keywords: heavy metals, spleen, white pulp, Rattus norvegicus  
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