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Abstract

This study was designed to evaluate the prophylactic efficacy of a combinational patch system containing
physostigmine and procyclidine against sarin and soman using guinea pig. The median lethal dose values of two
nerve agents were calculated by a probit analysis of deaths occurring within 24 h. In this study, the values of
median lethal dose of sarin and soman were determined to be 33.0 and 26.7 pg/kg in guinea-pigs, respectively.
The guinea pigs treated with a prophylactic patch(4x5 cm?®) for 24 h were 100 % protected against a challenge of
1.5 LDsp. The combinational KMARK-1(atropine and 2-PAM) and prophylactic patch were more effective than a
single KMARK-1, a combination of pyridostigmine and KMARK-1 significantly. Epileptiform seizures in the guinea
pigs treated with the combinational antidotes led to neuropathological changes, in comparison with intact feature of
brain of the animal treated with the patch.
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Table 1. Scoring of brain histopathology
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Table 2. Animal responses against sarin
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Table 3. Animal responses against soman
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Fig. 1. Efficacy of patch against sarin and soman
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Fig. 2. The combinational effects of the prophylactic
patch and therapeutic antidotes against sarin

sOMANO] Cij gt of Y x| 2| 8 S 7= 1}

o
@

3
o
K
0
B
l =
O 4H ) %] (4X5 o) PYRIDOSTIGMINE =z

Fig. 3. The combinational effects of the prophylactic
patch and therapeutic antidotes against soman
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Fig. 6. Brain histopathology A. Cerebral cortex of
patch group. B. Cerebral cortex of control
group(red arrow : neuronal necrosis, green
arrow : neuronal vacuolation)
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Fig. 7. Brain histopathology A. Hippocampus of patch

group. B. Hippocampus of control group(red
arrow © neuronal necrosis, green arrow
neuronal vacuolation)
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Table 4. Results of brain histopathology

7|48 H(FHE)

]

Cerebral | Hippo- | Thala | Cortical | Pyriform
cortex | campus | mus |amygdala| cortex

mu

Sum

Gl | 0.0£0.0 | 04+0.2 | 0.0£0.0 | 0.0£0.0 | 0.2£0.2 | 0.6£0.2

G2 | 40200 | 14+0.2 | 2.040.0 | 1.8£0.5 | 2.2+0.4 | 11.4209

G3 | 02402 | 0.0£0.0 | 04402 | 0202 | 0.0£0.0 | 0.8+0.4*

G4 | 32405 | 3404 | 18402 | 2.8+02 | 1.8£0.5 | 13.0£1.2

G5 | 02402 | 0.0+0.0 | 0.040.0 | 0.0£0.0 | 0.0+0.0 |0.240.2#F

G6 | 4.0£0.0 | 43+0.7 | 23403 | 37203 | 3.0£0.0 | 17.303

G1; Normal, G2; Atropine + 2-PAM against Sarin 1.5-2.0
LDs,, G3; Patch against Sarin 2.0 LDs, G4; Atropine +
2-PAM against Soman 1.5 LDs, GS5; Patch against Soman
2.0 LDsyp. Data are expressed as Mean += S.E.M., the symbol
* represents statistical significance of P values less than
0.05, with respect to G2 group. The symbol T and #
represent statistical significance of P values less than 0.05,
with respect to G4 and G6 group, respectively.
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