






































































































the LD,, for intraperitoneal administration from statistics for 
oral administration, as about a fifth of orally administered 
LD,(, is considered to be the LD,, for intraperitoneal admini- 
stration. Consequently, it becomes possible to construct the 
LD,, spectrum for the more reliable intraperitoneal injection 
in a mouse, by making use of the available statistics. We be- 
lieve it will be possible to select a target point on an LD,, 
spectrum, taking into account the same factors as when we 
selected a target point on the LD,, spectrum for hypodermic 
injection mentioned above. In other words, it would be appro- 
priate to select the LD,,, 0.62 mg/kg, intraperiboneal of Soman 
as the target point. 

If we choose this as the target point, among the organo- 
phosphorus agents for civil uses coming to the left of this 
point on the spectrum shown in chart 1, there will be one 
insecticide (tetram: 0.5 mg/kg, mice, intraperitoneal) and two 
medicines (paraxon: 0.6 mg/kg, mice, subcutaneous, echo- 
thiophate: 0.14 mg/kg, mice, intraperitoneal). Table 4 gives 
13 organophosphorus compounds which are considered to be 
of approximately the same toxicity level as chemical warfare 

compounds. Nine of those chemical compounds will come to 
the left of the target point. 

Judged from the LD,, of these organophosphorus com- 
pounds, there is a strong possibility of their being used as 
chemical warfare agents, while tn, above-mentioned three 
chemical compounds, which are obviously used for peaceful 
purposes, could quite possibly be replaced by other less toxic 
chemical compounds. Therefore, even if those organophos- 
phorus compounds, out of the many existing ones, are to be 
prohibited, it would not greatly affect peaceful industry. 

Thus, two toxicity levels are suggested; one for hypodermic 
injection mentioned in our working paper (CCD/301) and the 
other for intraperitoneal injection. It is also suggmted to 
choose, by way of an example, one pmmising criterion, that of 
Soman, as the lowest in toxicity. However, it would be neces- 
sary to make adequate adjustmeats according to circumstances, 
as when, for example, a means of increasing the toxicity of 
lower toxic compounds by combining several chemical com- 
pounds or by using adjuvants is developed o r  when a hitherto 
unknown chemical warfare compound is discovered. 

Chart I 

I Cheniicill jqc~~ts  which 
T 
I could t;; used as 

warfali; aytnts 

Chernicdl substances 
for peaceful purposes 

2 .  Stantiardization of experimental conditions for tests (3 )  Others 
to determine LD5,, ( i )  Temperature, humidity 

The above-mentioned toxicity levels have been chosen as a 
result of our study made exclusively on the basis of the data 
which are available now. Of course, all LD,, to be used in 
selecting the target point must be accurate and have a high 
objective validity. Therefore, the following items should be 
given due consideration in setting the experimental conditions 
for tests for the determination of toxicity: 

(1)  Animals 

(i) Species (for example, dog, monkey, rat and/or mouse) 
and strain (pure strain) 

(ii) Sex, age, weight 

( 2 )  Chemical sldbstances 

( i )  Concentration, vehicle 

(ii) Route of administration (intravenous, intraperitoneal, 
subcutaneous, intramuscular, oral, inhalant, and/or 
cutaneous) and the region where subcutaneous, intra- 
muscular and cuticular injection is to be effected 

(ii) Fasting time 
(iii) Duration of observation, etc. 

3. Delimiration of organophosphorus cornpourlds 

We believe that the classification of chemical compounds by 
toxicity criterion as we have suggested is one effective means 
by which to designate those nerve agents which are available 
for use as chemical weapons. However, using only a toxicity 
criterion based on the LD,, spectrum, some of the chemical 
substances for civil uses (alkaloid, plant heart poison, etc.) 
come under category I1 of ch,art 2. 

Accordingly, we could limit the scope of chemical agents 
in a more clearcut way by selecting supertoxic chemical 
agents, which can be subject to verification and which would 
be those most likely to be used in warfare from among the 
chemical compounds clamified as supertoxic compounds using 
our toxicity criterion. In the light of such a consideration, it 
might be appropriate that we concentrate ourselves on super- 
toxic organophosphorus compounds (the square indicated by 
P on chart 2.) 








































































































