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Pipil constriction, occurs iore slovlv -L i; less severe following
exposure to a (G& v,4pcur dosago of - . ,an to dosages of 10 or
15 m.min./m3 .

Protecting the eyes "ith a bad2.ge decreases thu rate of pupil con-
striction and resultz in a larger *tupil after e:-posire to G 3 vapour.

Intramuscular atropine riven 3) rin. before 3B exposure has little
effect on the production of eye tffo- ..
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One hundred and thirty six men were ;xposed with eyes unprotected,
thirty three with eyes bandaod and forty two half an hour after intra-
muscular injection of 2 mg. atropine sulphate. In addition a further
twenty nine aen were used as controls undergoing the same routine in the
chamber with a non-toxic atmosphere. The nuaber of men exposed and the
dosage in each &roup is shown in Table I*

Results

These arc su :i-arised in Tablc 2, -ahere it 'ill be seen that with the
eyes uncovered, dosages around 10 and 15 rig.in./mO produced similar rates
and degrees of pupil conateiction. This was true whether the exposure
tire was about I or 2 minutes. at a lower dosage (about 5 garin./m3)
contraction was somewhat slower and the eventual minixum pupil size was
sonewhat larger than that produced by the higher dosages.

Similarly, with the eyes bandaged or after atropine sulphate, dosages
of 10 and 15 -g.nmino/u produced similar effect- but the pupil constriction
was slower and not so pronounced after 5 mg.min./ra.

With eaoh 4osaje, bandaging the eyes offered significant protection;
the rate of pupil constriction was slowed about five-fold and the minimum -
and a8 hr. - pupil sizes were about twice those of uncovered eyes.

The intra&.uscular administration of atropine 30 min. prior to exposure
delayed the constriction of the pupil dovn to 3 =. by about I min. in those
exposed to 10 and 15 mg.min./3 dosages but had little effect on the rate of
constriction in the 5 mg.min./6a groups. itropine itself, o' course,
dilates the pupil so that all those subjects coixxnced the exposure ;dith
their pupils dilated by about i ria. diameter above normal. The final pupil
size did not greatly differ between those who had received atropine and those
who had not.

In the atropine groups the pupillary diameter appeared to remain con-
stant, or nearly so, for several minutes, and then to contract fairly rapidly;
hoever, the pupils in the unprotected groups contracted progressively from
the beginning, ,ventually reaching the seumie level of constriction in a eeL)-
parable period*

There is no indication from these experiiments that the occasional subject
may have a very rapid drop in pupillary constriction time at the Ct's given.
This would lead one to believe, at least at these dosages, that if pupillary

constriction were to be used as a field method of detecting whether or not a

person had been exposed, it would have questionable value.

Soaie of the subjective complaints noted were of interest. The nost

conzmon unrehearsed description by different individuals in various groups was

that they felt "they haad blinkers on"; or, that "it feels like you arm looking

down a gunbarrel". These rearks were entirely spontaneous and usually
occurred shortly after exposure. Bright lights or exposure to bright sun-

shine definitely increased the eye pain. Focussing on nearby subjects, such
as lookinL at the finger close to the nose caused an increase in the pain.

Atropine Eiven pro-exposure in -nost instances seemed to give relief from

eye pain for about six hours, but after that time there was no apparent

difference between the groups. There was a definite impression that pro-

injection of atropine lessened both the frequency and the degree of suffusion

present.
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Pupil constriction occurs ,ore slvuly and is loss severe following
exposure to a GB vapour dosage of 5 ms.min./*5 than to dosages of 10 or15 L. ,m.'#m30

Protecting the eyes waith a bandage decreases the rate of pupil con-
striction an, results in a larger pupil after exposure to GB vapour,

Intramuscular atropine Liven 30 :in. before GB exposure has little

affect on the production of eye effects.

Acknowledeeont

J.P. Dowdall and G.4. Kirkham of the Chemistry Section were responsible
for the establishnont and the analysis of the GB vapour concentrations.
P.O. ± .I. Jones, R.11. and J./T. J. Carpenter, R.A.P., assisted in the
ucasureaQnts on the subjectso

(Sgd.) H. Culliumbine,
Supt.0 iiodical Division,

-T-



l. Cullumbine, H., Callaway, S. and Woolcott, B. 1952. Atropine sulphate
preparations in the treatent of eyes affected by nerve gas. Porton
Technicil Paper o.304,

2. Johns, Richard, J., 1952. The effects of low concentrations of OB on
the human eye. J.R.R.i00.

3. McKee, I.H.E. and Woolcott, B. 1949. Report on exposures of unpro-
tectcd men and rabbits to low concentrations of nerve gas vapour. Porton
Tochnical Paper '.o.143.

4. Trurnit, i.J., Bales, P._,, Espositio, E.J. ansd horo-itz, P. 1953.
Cor.arativc study of GB inhalation toxicity on i.iice, rats, guinea-pigs,
cats, dogs and -onkeys with exposure times between one second ncnd several
minutes. ".L.R.R. 205,

-4-



Table i

Ncminal Exposure
No, in GB Vapour T Ie
Group Concentration Uinutes

Unprotected

38 15 n./? 1

54 7.5 ma./m 3  2

12 10 mg./ri3  I

22 5.0 mg./ 2

5 5 mg./m 3  I

5 2.5 mg./m 3  2

Bandage

5 j5 mg./m3  1

10 7.5 mg./m 2

3 10 mg./m 3  I

5 5 ms.I 2

5 5 zng./ra3

5 2.5 rnz./Aa3  2

,.troine

16 15 mg./m 3  1

5 7.5 zrg/ 3  2

6 10 mg./m' I

5 5 mg./ n 3  2

5 5 n-./a 3  I

5 2.5 mgelm 2

Controls

29 Nil Nil
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