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ABSTRAK

RICHARD FISABILILLAH HADIWIJAYA. Analisis Pengaruh Rute
Administrasi Busulfan terhadap Perubahan Histopatologi Limpa Mencit (Mus
musculus). Dibimbing oleh VETNIZAH JUNIANTITO dan MOKHAMAD
FAHRUDIN.

Busulfan merupakan agen alkilasi yang banyak digunakan dalam kemoterapi,
tetapi memiliki efek toksik terhadap organ limfoid seperti limpa. Penelitian ini
bertujuan untuk menganalisis perubahan histopatologis limpa mencit (Mus
musculus) pascainjeksi busulfan melalui tiga rute administrasi berbeda, yaitu
intraperitoneal (IP), intratestikular bilateral (ITB), dan intratestikular unilateral
(ITU). Sebanyak 40 ekor mencit jantan dibagi ke dalam empat kelompok: satu
kontrol dan tiga perlakuan. Evaluasi histopatologis dilakukan terhadap tebal
kapsula, luas folikel, serta jumlah sel nekrosis, limfosit, dan makrofag pada minggu
dua, empat, dan enam setelah injeksi. Hasil menunjukkan adanya peningkatan
signifikan (P<0,05) pada tebal kapsula dan jumlah sel nekrosis pada seluruh
kelompok perlakuan dibandingkan kontrol. Selain itu, luas folikel mengalami
penurunan bermakna yang menunjukkan terjadinya atrofi jaringan limfoid. Jumlah
limfosit dan makrofag juga mengalami peningkatan, terutama pada minggu-minggu
awal perlakuan. Antar rute administrasi tidak ditemukan perbedaan signifikan
(P>0,05). Hasil ini mengindikasikan bahwa busulfan memiliki efek sitotoksik
sistemik terhadap limpa, terlepas dari rute pemberiannya. Penelitian ini
menekankan pentingnya evaluasi toksisitas organ non-target dalam pengembangan
terapi antikanker yang lebih selektif dan aman.

Kata kunci: busulfan, histopatologi, intraperitoneal, intratestikular, limpa



ABSTRACT

RICHARD FISABILILLAH HADIWIJAYA. Analysis of Histopathologic
Changes in the Spleen of Mice (Mus musculus) Following Different Routes of
Busulfan Administration. Supervised by VETNIZAH JUNIANTITO and
MOKHAMAD FAHRUDIN.

Busulfan, a bifunctional alkylating agent widely applied in chemotherapy
iregimens, is known for its systemic cytotoxicity affecting lymphoid organs such as
the spleen. In this study, histopathological changes in the spleens of male mice (Mus
musculus) were evaluated following busulfan administration via three distinct
routes: intraperitoneal (IP), bilateral intratesticular (ITB), and unilateral
intratesticular (ITU). Forty mice were divided into four groups, one control and
three treatment groups with assessments conducted on spleen samples at 2, 4, and
8 weeks post-injection. Histopathological evaluation revealed significant increases
in capsule thickness and necrotic cell count (P<0.05) across all treated groups. A
marked reduction in follicle area was observed, indicating occurence of lymphoid
tissue atrophy. Additionally, lymphocyte and macrophage infiltration increased
notably, particularly at early post-treatment intervals. No statistically significant
differences (P>0,05) were observed between administration routes, suggesting a
systemic mode of action for busulfan-induced spleen injury. These findings
underscore the spleen’s vulnerability to systemic chemotherapy and highlight the
necessity of developing targeted anticancer drug delivery systems to mitigate off-
target toxicity.

Keywords: busulfan, histopathology, intraperitoneal, intratesticular, spleen
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