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Inducible nitric oxide synthase is involved in neuronal death induced
by trimethyltin in the rat hippocampus
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Abstract : Trimethyltin chloride (TMT) has been used as a neurotoxin for inducing brain dysfunction and
neuronal death. Neuronal death in the hippocampus by TMT may generate excessive nitric oxide, but there
are few studies about nitric oxide synthase enzyme involved in the synthesis of nitric oxide. The purpose
of present study is to analyze the TMT toxicity in each region of rat hippocampus. To evaluate the
involvement of nitric oxide, we analyzed the effects of aminoguanidine known as a selective inhibitor for
inducible nitric oxide synthase on behavioral changes and the hippocampus of rat by TMT toxicity. 6-week-
old male Sprague-Dawley rats were administered with a single dose of TMT (8 mg/kg b.w., i.p.) and the
control group was similarly administered with distilled water. TMT + aminoguanidine-treated groups were
administered with aminoguanidine (10 mg/kg or 100 mg/kg b.w., i.p.) for 3 days prior to TMT injection.
The rats were sacrificed 2 days after TMT administration. In the TMT-treated group, a number of cell
losses were seen in CA1, CA3 and the dentate gyrus. In the TMT + aminoguanidine-treated group, neuronal
death was seen in CA1 and CA3, but reduced in the dentate gyrus compared to the TMT-treated group.
Western blot analysis showed that cleaved caspase-3 expression was increased in the TMT-treated group
compared to the control group. However, the expression significantly declined in the TMT + aminoguanidine-
treated group. The present findings suggest that inducible nitric oxide synthase is involved in neuronal death
induced by TMT.
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Fig. 1. Dose dependent changes in rat hippocampus after Trimethyltin chloride (TMT) injection. “p < 0.01 vs. normal control.
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Fig. 2. Time course of changes in rat hippocampus after TMT injection. “p < 0.01 vs. normal control.
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Fig. 3. Frequency of raising forelimbs for a min. *p <0.05
vs. normal control and “p <0.05 vs. TMT-treated group.
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Fig. 4. TUNEL staining of rat hippocampus with normal control (A), TMT-treated group (B), TMT + aminoguanidine (10
mg/kg) group (C), TMT + aminoguanidine (100 mg/kg) group (D). In normal DG (A), no apoptotic cell was found. Many
apoptotic cells (arrows) were seen in the TMT-treated rat hippocampus (B). Some apoptotic cells (arrows) were seen in
TMT + aminoguanidine (10 mg/kg) group (C) and TMT + aminoguanidine (100 mg/kg) group (D). The number of apoptotic
cells was reduced in the dentate gyrus of the TMT + aminoguanidine group compared to the TMT-treated group (E). The
number of apoptotic cells (mean SEM) is indicated for four groups: the control rats (N-3), TMT-treated rats (N-3), TMT
+ aminoguanidine (10 mg/kg)-treated rats (N-3) and TMT + aminoguanidine (100 mg/kg)-treated rats (N-3). *» <0.05 vs.
normal control and “p <0.05 vs. TMT-treated group. AG: aminoguanidine, DG: Dentate gyrus. Scale bars= 30 pm.
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Normal control TMT 8 mg/kg TMT 8 mg/kg TMT 8 mg/kg
+AG 10 mg/kg +AG 100 mg/kg

Fig. 5. Cresyl violet staining of rat hippocampus with normal control (A, E, I), TMT (8 mg/kg, 48 h)-treated group (B,
F, J), TMT + aminoguanidine (10 mg/kg)-treated group (C, G K), TMT + aminoguanidine (100 mg/kg)-treated group (D,
H, L). The loss of neurons in CA1 and CA3 regions was seen in the TMT-treated rat hippocampus (B and F). Some
pyknotic cells (arrows) were seen in the TMT-treated rat dentate gyrus (J). The loss of neurons in CA1 and CA3 regions
was seen in the TMT + aminoguanidine (10 mg/kg)-treated group (C and G) and TMT + aminoguanidine (100 mg/kg)-treated
group (D and H). AG: aminoguanidine, DG: Dentate gyrus, CA: Cornu ammonis. Scale bars =30 pum.
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Fig. 6. Number of surviving neurons in CAl (A) and CA3 (B) regions of normal control and experimental group. The
number of surviving cells (mean + SEM) is indicated for four groups: the control rats (N-3), TMT-treated rats (N-3), TMT

+ aminoguanidine (10 mg/kg)-treated rats (N-3) and TMT + aminoguanidine (100 mg/kg)-treated rats (N-3). p <0.05 vs.
normal control. AG: aminoguanidine, CA: Cornu ammonis.
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Fig. 7. Western blot analysis of cleaved caspase-3 in the
whole hippocampus of normal control, TMT-treated group.
TMT + aminoguanidine (10 mg/kg)-treated group and TMT
+ aminoguanidine (100 mg/kg)-treated group. Arrows indicate
the position of cleaved caspase-3 (19 KDa) and f-actin.
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