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}‘ #-(9 Aug. 1945)
= The Physiological Effects of Mustard Vapour at Low Tempseratures
REFERENCE -
Pield Experiment 215 carrisd cut 28 March, 8 December 1944,
18 January, 25 Janumry and 3 April 1945 (trials 1 to B)
TNTRODUCTION : o
1. This report deals with the rosults of five chamber trials
which have been carried oub to examine the physiclogical effect of
various dosages of mustard vapour at air tempsratures of approximately
0°¢c (32°p).
PROCEDURE

2 In each trial ten obssrvers dressed as follows;

Shorts impregnated {(trials 1 to 4 only)

Underwear {(long limbed)

Shirts X.D.

Sweater coats (long sleeves)

Battle dress

Boots and socks

Gloves A/G

Impregnated hoods (trisls 2 to & only)

Respirator at the gas position

Drill order,
ware exposed in amunheated hut for a period of 45 minutes to one hour
to mustard vapour put up by the svaporatiom of mustard gas from a hot
plats.

1 .

3. The air im the hut was mixed by means of fans. During the
period of occupation vapour samples were taken by means of injector operatcd
bubblers at heights of 21 and 80 inches at various poesitions .in the fhut.
The samples wesre analysed by the iocdoplatinate method. The air temperature
and relative humidity inside the hut was also recordsd.

4. Some or all of the observers in each trial were sxorcised

dur ing their exposure. In trial 1 all obssrvers carrisd ammunition boxes
round ths hut at intervols of five minutes. In trials 2 to 4 all obssrvers
walked round the hut during bheir exposure. In trial &, five of tho cbser-
vers walked round the hut during their exposure. The remaining five, excepti
for changing their positions svery ten minutes, sat on chairs. vhile
changing their positiong each obssrver walked once round the hut.

5. After their exposure the obscrvers continued to wear their
clothing for a further hour (2 hours in trials 1 and 5) during which
time they occupied a warm room (air temperature approximately TO°F).
»~ ' In trials 4 and 5 the obmssrvers continued to wear their respirators
A during this period. # The observers in trials 2 to © inclusive were out of doors
for a few minutes while transferring to the warm room, 300 yards from the
RESULTS exposure chamber. -

6. The air tempsratures and relativs humidities recorded inside
the hut durihg the five trials are given in Table I.
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Trial

-2
TABLE I

1 2 3 4 5

Air Temperature (°C) 0° to 40 2%to B° ~0.5% to 0.5° 0° to 1.8° 20 to 7°

Relative Humidity (%) 40 to

v

P,

(32° to 40°F) (36° to 42°F) (31° to 33°F) (32° to 35°F) (36° to #4°F)
45 52 to, 80 60 to 74 60 to 69 - 54

7e The dosafes recordsd in the five trials are given in Table I1I.

TABLE II

Trial Exposure No. of Dosage of H vapour (mg.min/bu.m.) at hoight ofs
60!‘!

time Sempling A
points max: min: average Wox: min; averapge

-3

1 hour 514 358 422 406 261 325 ’

45 mins. 4 555 445 493 385 363 364 (& points only)
1 hour 4 515 392 449 435 315 382

1 hour 4 895 843 B73 695 5687 840

1 hour & 1350 1290 1330 1180 890 1030

[ AV o

8. The lesions produced in the five trimsls are given in the Appendix. In
trial 3, three of the obssrvers deve loped mild conjunctivitis presumably
caused by vapour desorbed from their clothing during their one hour oco-
upation of the warm room. "Nine of the 10 observers in trial 5 also deve-
loped mild oconjunctivitis. They had worn their respirators for all excepb
10 minutes of the two hours they spent in the warm room.

DISCUSSION

9. Tn trinls 1 to 4 all obssrvers exercised during their exposure.
Tn trial 5 half of the observors éxercised and the remainder wére at rest.
Comparison of the lesions produced in the two groups in this last trial

shows that the group which exercised sustained slightly more severe lesions
on +the limb and trunk and markedly more severe lesions in the genital region.

10. Losions of casualty severity were not produced in trials 1 to 4.
This is also trus of trial 5 if lesions of the genital region are excluded.

1l. Observers who were at rest during their exposurs in trial &
were considered to be partially disabled (observers 7 to 10) or injured
without disability (observer €) as a result of their genital lesionse.

Observers who exercised during their exposure Wsre considercd to be totally
disabled by their genital lesions. ' -

CONCLUSIONS

iz. partial disablement dus to genital lesions has boen produced
amongst men, dressed as in these trials, by exposing them at rest to a
dosage of mustard vatour of approximately 1200 mg.min/bu.m. in a chamber

in which the air tempsrature was 2° to 79c (38° to 44°F) and the relative
humidity 54 percent.

13. Under the same conditions genital lesions which were considersd
guf ficiently serious to camse total disablement have been produced amongst
men who exsercised during ths exXposurs. -

14. In neithér case were lesions of casualty sevsrity produced on
the remainder of the body. >

M e
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Part of body -~ genitals

Trisls 1 to 4 : '

Trial 5

Ob st.i 33

3.

10.

1

E* of penis and
scrotum cdema
most marked at
prepuce. B of
groins and in-
naer aspect of
thirhs,.

Bt of penis and
scrobtum with E
extending into
groin

‘gt of ponis and

scrobum extend~
ing to ®™ of
the ;roins and
inner side of
the thighs.

E* of penis and
gerotum extend-
ing to ¥~ inmmner
side of thighse.

Bt of penis and
scrotum, edema
marksd on both
areas.

E- of gorobum

gt of prepucs
and scrotum

E* of penis and

scrobum
T of penis and
scrotum

7Y of penis and
scrotum

APPENDIX (Comt'd)

No effects were produced in trials 1 to 4 since

impregnated shorts were worn

Time of examination (days after exposure)

2

No changs

Vesgication of
psrno~scrotal
Junction.

Bt of penis and
scrotum occent-
uated ET fading
on thighs

Bt of penis and
scrotum accent-
uvated.,. V of sc-
rotum.

Massive sdema
of penis and
scrobum. EY of
inner sides of
thighs.

“+

EY of scrotum

Small areas of
PPV developad.

E of penis and
scrotum with
sorsness

No change

Increased tend-
ernesg

3

Qozing of dependent
parts of scrotum,
sdema subsiding.

" Vesicles brokon,

crusting of scrétum.

E* subsiding. Cracking
of scrotum with marked
oozing of peno~scrotal
Junction.

Marked edema of prepuce

with oozing of penis
and scrotum.

Vesication of scro-
tum. PPV of innsr
sides of thighs.

Small arca of moist
desquamation on
scrotum

Oozing and crusting
of scrotum most
marked at peno-
scrotal Jjunction.

Scrotum crusted and
improving.

Scrotum ocozing

Edema subsiding.
Scrotum ooszing and
cracked

5

Psnis and scrotum im-
proving excaept - for
massive edema of pro-
puCe .

Scrotum odzing with
moist desquamation.
Penis shows moist
desquamation.

V at rocot of penis,
moist desguamation of
scrobum and crusting.

Kasgsive edsma of prapucse
and scorotum with extensive

moist desguamation.

Moist desquamation and
secondary infection of
penis and scrotum.

Sorotum desguamating.

Yoist desquamation of
prepuce and scrotume.

Moist desquamaticn of

scrotum.

Voist desguamation of
scrotum. :

Moist desquamation of

penis and scrotum.

Observers 1 to B hospitalizsd 72 hours aftsr exposure.
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