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Castration-induced Apoptosis in the Rat Prostate

Ki Kwon Kim and Sang Sook Lee'

Department of Pathology, College of Medicine, Dongguk University, Kyungju T80-714, Korea
'Department of Pathology, College of Medicine, Keimyung University

This study was carried out to investigate the morphologic findings and process of castration-induced apopiosis in the
rat prostate. The experimental group was treated with bilateral orchicctomy followed by sequential sacrifices at 1, 2,
3,4,5, 6,7 days and 2, 3 weeks (6 rats, respectively). Ventral prostate was extirpated and examined by light microscopic
and immunohistochemical, ultrastructural observation. Apoptotic index increased by 4 days after castration and decreased
thereafter. ApopTag stain revealed brownish granular pattern in the nucleus of apoptotic cells. DNA fragmentation rate
was 0.5% in the control group and began to increase by 1 day after castration and reached o 11.1% by 4 days and
decreased thereafter, PCNA stain showed brownish granular pattern in the nucleus of some epithelial cells of the prostatic
glands. PCNA labelling index was 2.4% in the control group and reached peak by 3 days after castration and decreased
thereafter. Electron microscopically, there was chromatin condensation with margination toward the nuclear membrane
by | day after castration. Also noted were condensation of cytoplasm, dilatation of RER and nuclear fragmentation.
Apoptotic bodies were formed and phagoeytosed by adjacent cells and some apoptotic bodies were found in the lumen
of acini,

Based on these results, it can be concluded that castration-induced prostatic ivolution is the result of apoptosis.
Detection of DNA fragmentation with ApopTag is a more a accurate method to identify not oniy apoptotic body
formation itself but also the previous step of apoptotic body formation. PCNA labelling index to identify the cellular
proliferation seems to play an active role in the early step of apoptosis and be a good tool for investigation of apoptosis.
(Korean J Pathol 1998; 32: 431 —442)
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Fig. 1. Prostate of a tat killed 4 days wiler castration. There are any apoptotic bodies amongse the shrunken acinar epithelial
cells,
Fig, 2. Immaunchisrochemical staining for Apoplag demonstrates strong positive reaviion i the apoptolic bodics il nucleas
of cpithelisl cells of the prostae after castration.
Fig. 3. Immunochistochemical staining for PUNA reveals strong positive reaction in the nocleos of epithelial cells of (he prostale

after castration,
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Fig. 4. Apopiotic index of prostatc afier castration.
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Fig. 5. DNA fragmentation rate of proslale aller casraion,
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2) fET AA & 1Yol Agla ko] 4u]Al
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Fig. 7. Prostate of a rat killed 1 day after castration. The epithelial cell shows margination of heterochromatin

(arrow) and irregular nuclear membrane (= 17,000},

Fig. 8. Prostate of a rat killed | day after castration. The cytoplasm is condensed and reveals numerous dilated

RER (> 12,000,
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Fig. 9. Prostate of a rat killed 3 days after castration. The nucleus of epithelial cell shows condensation and
fragmentation {arrow) (= 10,00K).

Fig. 10. Prostate of a rat killed 3 days after castration. Several membrane-bounded apoprotic bodies are noted
(SEM, » 2.000).

Fig. 11. Prostate of a rat killed 3 days after castration. The epithelial cells reveal intracellular and intercellular
apototic bodies. ( x 2,2000)

Fig. 12, Prostate of a rat killed 3 days after castration. Distinct membrane-bounded extracellular apaptotic bodies
containing pyknotic nuclear fragment and inmtact organelles are noted amongst epithelial cells (= 10,000).
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Fig. 13. Prostate of a rat killed 4 days after castration. Apoprotic bodies are noted in the lumen of acini { = 2,200).
“ig. 14. Prostate of a rat killed 6 days afier castration. A membrane- bounded bodies in the lumen of acini contain
some dense granular tll-defined materials (= 5,000).

Fig. 15. Prostate of a rat killed 2 weeks after castration. The epithelial cell shows primary and secondary lysosome
in the cytoplasm (> 8,000).

Fig. 16. Prostate of a rat killed 2 weeks after castration. Numerous residual bodies and lipid globules are noted
in the cytoplasm of macrophage-like cell (= 4,000
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