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Phosphamidon-induced apoptosis in the testis of chickens and rats

Cha-Soo Lee', Jae-Yong Chungl, Sang-Joon Park', Kyu-Shik Jeong2

! College of Veterinary Medicine, Kyungpook National University
® National Institutes of Health, Maryland, U.S.A

Abstract.  Phosphamidon(PMD) is organophosphate insecticide broadly using in agriculture. In
order to study PMD toxicity in the testis, histopathological change and apoptosis were assessed
following acute and chronic oral administration in rats and chickens. In acute studies,
histopathological changes included necrosis and desgquamation of spermatogenic cells, multinucleated
giant cells in the lumen of seminiferous tubules, and necrotic cells and the giant cells in the
epididymal lumen. Atrophy of seminiferous tubule was seen in the chronic exposure with low
doses. The toxic effects of PMD in chronic exposure including clinical signs and histopathological
changes were more pronounced in chickens than rats. Apoptosis assessment was performed by
TUNEL method and Hoechst staining. TUNEL-positive apoptotic cells were found in spermatocytes
of seminiferous tubules, testicular apoptosis was more prominent following acute exposure than
control and chronic exposure. Above mentioned result noticed that PMD causes apoptotic death and
effects directly the spermatocytogenesis.
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Table 1. Appearances of apoptotic cells by TUNEL method in the testis of rats and

chickens following PMD administration

De f
Group Administration doses gree o Remarks
appearance
25mg/kg + Died (5mins)
" ++ " (17-35mins)
acute
10mg/kg/12hrs bt v (25hrs)
Rat
5mg/kg/day ++ v (4-12days)
100ppm + Killed (2-12wks)
chronic
50ppm + ” (2-12wks)
12mg/kg ++ Died (40mins)
acute
6mg/kg/3~4hrs ++ " (26-30hrs)
Chicken
100ppm + Killed (2-12wks)
chronic
50ppm + " (2-12wks)
+; a few, ++ ; moderate, +++ ; numerous
x| Abeko) 22mg/kgolt, O RG JFoE PE 7104 F=5o SAWStH fHEd ois)
M= 5~25mg/kg, FAAME 6~12mg/kgl 2 13 Datta®  Dikshith’®s #7204 % ethyl
T8 53 AFEYE A1, AENGMHE 18 A parathion ©@% X methyl parathion®} DDT
AES BT A4 L dHGANAZA BEY TEE AAE A= 240 AS Fd@ o, 3
RQa, FolAeE g AME] FHAZF #HEAEF] ool AMEY BY dAFANA LY &8
o B RdTAAE AN AU GEy 2 3o 24 5 AT 18w che)
AAES E8, AL A F WA B 13] 2EART AFoF EeZA] o 43 9
=, Bl nd FMxe WA i 2 22y WS Fidrtan 3% Saxenast
AT 953 AR A8 Sarin®& #7]914¢l Thimat® 0.6mg/kge &

Fig.1. Acute case. Multinucleated giant cells and necrotic cells are observed in the
seminiferous tubules of rat administered with 25mg/kg of PMD. H-E. X67.
Fig.2. High magnification of Fig. 1. It shows multinucleated giant cells within

seminiferous tubule. H-E. X268.

Fig.3. Chronic case. Atrophy of seminiferous tubules and fibrosis are observed in the
testis of chicken administered with 50ppm of PMD for 4 weeks. H-E. X67.

Fig.4. Acute case. Testis of rat administered with 10mg/kg/12hrs, two times of PMD.
Apoptotic cells in seminiferous tubule are stained with dark-brown. TUNEL

method, Methyl green counterstain, X 100.

Fig.5. Acute case. Testis of chicken administered with 12mg/kg of PMD. Brownish cells
are showing apoptotic cells. TUNEL method, Methyl green counterstain, X 50.

Fig.6. Acute case. Testis of rat administered with 25mg/kg of PMD. Hoechst staining

of nuclei(arrows) shows fragmentation and compaction of chromatin which are

consistent with apontosis. Hoechst staining, X 200.
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