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CHLORINE.
IMNIA LETHA CONCENTRATI0 FOR MICE,

ABSTRACT

Object.

The object of project A 10.4 is to collect ezact information
on all those materials which may be of possible interest for offensive
chemical warfare agents as indicated either by the literature or by
Chemical Warfare Service research.

The object of the work described in this report was to
determine the median lethal concentration of chlorine for white mice
exposed for 10 minutes and observed for 10 days, in order to establish
a standard with which similar data on other compounds may be compared.

Results.

Lethality to mice: Forty-nine runs, using a 10-min.
exposure period and an observation period of 10 doys, at concentrations
from 0.73 to 3.30 mg./l, are reported in table 1, pages 5 and 6.

Conclusiong,

1. When the mice used were selected at remdom from miscel-
laneous lots, the m.l.c. of chlorine for an exposure period of 10 min. and
an observation period of 10 days was 1,52 ; an average deviation (for 20
runs of 20 mice each) of 0.19 mg./l.

2. When mice of carefully selected strain having a daily death
rate for 10 days of 0.0% were used the m.loc. of chlorine for an exposure
period of 10 min. and an observation period of 10 days was 1.73 ± an
average deviation for 20 runs of O.24 mgs/l.

Recommendation. -" :1
None, since further work is in progress and will be reported

\3
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MMDIA LETAL CONCETRATION MR ITICE.

16I. MTODUCTION.

The object of project A 10.4 is to collect exact information
on all those materials which may be of possible interest for offensive
chemical warfare agents as indicated either by the literature or by
Ohemical Warfare Service research.

The object of the work described in this report was to
determine the median lethal concentration of chlorine for vhite mice
exposed for 10 minutes and observed for 10 days, in order to establish
a standard with which similar data on other compounds may be compared.

No record has been found of any earlier work done to deter-
mine the median lethal concentration of chlorine for mice.

Runs I to 33, inclusive, of this report were first reported
in the original issue of E.A.T.R. 351, now superseded by the present report.
When certain errors were discovered in the method of analysis used in runs
1 to 16, namely, the assumption of complete conversion of chlorine to
chlorides in sodium hydroxide solution, the original scheme of analysis
was checked in Medical Reseerch Division.

It was found that only 5/6 of the chlorine (83.3%) was
converted to the chloride. The analytical concentrations of runs 1 to 16,
inclusive, have been recalculated on the basis of this fact and have been
incorporated in the present report. Additional work is also reported.

A* Material.

The chlorine used in the work described herein was obtained
from the Toxic Gas Yard. Analysis by the Analytical Department of the
Research Division showed it to bs 9. 9 .p.re,

B. Azml

The mice used were purchased from dealers. Seven separate
lots were used, namely, lots 13, 15, 18, 19, 20, 30, and 31. Twenty-five
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mice from each lot were set aside as controls to be observed daily in
order to establish the normal daily death rates. The essential data are
listed below.

Lot no. Total Normal daily Normal l0..day Used
days observed death rate death rate in run

13 16 0.10 0.0 I.!1
15 20 1.4 14, 12-16%
19 14 0.0 0.0 17-27
18 24 0.17 1.7 28.-29
20 14 0.29 2.9 30,.'33
30 32 0.0 0.0 34.44
31 15 0.0 0.0 45-49

Lot 30, and subsequent lots, were bought on new specifications limiting
weight between 18 and 25 grams. Lot 31 was half males and half females.
Thic lot was purchased from Carworth Farms and was designated as their
CF-I strain.

C. Axaratus.

Two new gassing chambers constructed of monel metal were
installed in the rear rooms of bldg. 113. These were similar in design
to the gassing chamber in the front room of the same building and described
in E.AT. Reports 119 and 321. The volume of each chamber was 386 1.
One of these was used in the work described herein.

The mouse cage and carrier used were identical with those
described in B.A.T.R. 124. The apparatus for collection of gas-air
samples from the chamber for analysis was the same as that described in
B.A.T.R. 319. All apparatus is shown in photo. 8798, attached.

D. Procedure.

Concentrations of chlorine were established in the gassing
chamber by the same method as that described in E.A.T.R. 321. Briefly,
the air flow through the chamber was first started and set at 250 1./min.
Then the chlorine was introduced into the chamber through a flowmeter
which was maintained at a constant level by means of an equalizer tube.
When the flowmeter reached the desired level a stopwatch was started.

From the equation, t9 9 - 4.6 X voli of chamber, a 386-1. chamber• air flow

requires 7.1 min. to reach 99% of constant concentration at an air flow

.2.
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of 250 1.min Accordingly, sampling was started after 8-1/2 min. had
elapsed. The mice were introduced at the 10th min. and exposed for 10
min*

The flowmeter used in runs 1 to 16, inclusive, was
replaced in runs 17 to 49 by another with a smaller range in an effort
to increase the ease of establishment of the chlorine concentrations.

Examination of the interior of the chamber after the 17th
run showed the presence of considerable quantities of nickel chloride

evidently due to the corrosive action of the chlorine on the monel metal
of the chamber walls. This deposit was cleaned off and the chamber
sprayed with a lacquer composed of cellulose acetate dissolved in acetone
and plasticized with triacetin. This treatment stopped further corrosion
until run 30, from which point, until run 33, there was a slight renewal of
attack. The chamber was relacquered for runs 34 to 49,

Samples of the gas-air mixture, withdrawn from the gassing
chamber for analysis at the rate of 1 1/min.. were uniformly 10 1. on
the wet meter. The true volume was calculated from the barometric
pressure and the meter manometer reading.

True volume - Barometer (mm.) - Manometer (mmo) X 10
Barometer (mm.)

1. Nominal Concentration.

The nominal concentrations were calculated from the chlorine

flowmeter readings and the air flow through the chamber. In runs 1 to 16,
inclusive, the flowmeter utilized was one manufactured by the Corning Glass
Co. It had an adjustment by which any one of four different orifices
cruld be used, The orifice approximated. a true plate orifice and there-
fore the following method was used for the calculation of chlorine flows:

The flovmeter was first calibrated by passing pure nitrogen
through it to a wet meter and reading the actual flow in mi./min. for seven
different levels of the flowaeter, A stopwatch was used. for timing each
operation and each level was checked twice. By an application of the
diffusion law the flow for each level was multiplied by the square root of
ths ratio of the molecular weight of nitrogen to the molecular weight of
chlorlue. This factor was computed to be 0.628. The flow was thus found
in term.% of ml. of chlorine per minute and each flow was plotted againdt
the corresponding flowmeter height and a smooth curve drawn.

By dividing the molecular weight of chlorine by 2.4 liters
and correcting to the temperature and pressure of the experiment the density
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of the chlorine was calculated for each run, The nominal, concentration
of chlorine was then found from the following:

Nominal en. Ig n .(from flowmeter height) X density (ros.ml.)
air flow through chamber (1./min.)

In runs 17 to 49 a capillary type of flowmeter was used,
and date could not be so easily translated from terms of nitrogen to terms
of chlorine by calculation. It was therefore decided to calibrate this
flowmeter by direct analysis of a timed samples The setup described in
E.A.T.R. S21 for calibration of the chlorine flowmeter was used. Several
levels of the flowmeter were checked in this way. The analytical results
(in z/gomin.) were divided by 250 1./min. (the air flow through the chamber)
and the quotient, now expressed in mug C1/1., was plotted against the
corresponding flowmeter heights. A smooth curve was drawn through thesepoints and the nominal concentration for an height was read directly from

the graph* The curve was extrapolated tc a flowmeter height of 9 inches.
This curve is shown in chart 2.

F. Analytical Concentration,

In runs 1-16, inclusive, the samples were absorbed in 25 ml.
of 10% NaOH. Experimental work showed there was no necessity for a second
bubbler. This solution was neutralized with 1:1 nitric acid using
phenolphthalein as indicator. Theu a few ml. excess of acid were added
and chlorine was determined by the Volhard method as follows. A definite
volume of 0.0999 1 AgN 3 was added and the solution was titrated with 0o1189
N NaSCN, using ferric alum as an indicator.

This method is outlined in Scott$ Standard Methods of
Chemical Analysis, 5th Ed., 1939, p. 268. However, in order to determine
whether chlorine is converted completely to chlorides by sodium hydroxide
solutions, this scheme of analysis was chocked in the Medical Research
Division, using known concentrations of freshly prepared chlorine water,
It was found that only 5/6 of the chlorine (83.3%) was converted to the
chloride. The concentrations found by this method were therefore divided
by 0.833 to obtain the true analytical concentrations.

In runs 17-49, inclusive, the gas-air mixture was absorbed
in 25 ml, of an 8% solution of sodlum peroxide in water, The chlorine is
reduced quantitatively to dalori by the E202 proanced when ft*02 is
dissolved in waters This solution was then heated to boiling for 30 min.,
and the water lost by boiling was replaced. It was then allowed to cool,
after which it was put through the same procedure as the samples from runs

b 44 as
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1-16. This method is not described in detail in the literature but is
the standard method used in the analytical laboratory at this Arsenal.

The concentration of chlorine was ialculated by the uce
of the following formula&

Anal. conc. (g/l*) W lZW* AeT03 X ml. A03) (37* NaSON X l.. ON)] X 35
corrected volume

Rtne 1 to 33, inclusive, were made in the original investi-
gation. When certain orrors were discovered in this work, including the
error of assuming a complete conversion of chlorine to chlorides in the method
of analysis first described above, it was decided to make additional runs
to insure more accurate results. Puns 34 to 49 were made for this purpos3.

G. Reut.

The results of 49 runs using different concentrations of
chlorine are shown in table 1. Twenty mice were used in each run except
in four instances, runs 35-38, where 40 mice were used. Runs are listed
in order of increasing analytical concentration.

Table 1

Toxicity of Chlorine to Mice: 10-min Xosure.

Run Mousee DatelAnal. 8Temp. IRol. ID
lot I SconLon I bum,: 1 2 3:t 4 51 6 7:, 8: 9 10:10

3 :19411mg./l. O.:00 t : t : 1 t t %
10 : 13 4/2310.73:8 50: 0: 0 : 0: 0: 0: 0 1: 1: 2: 2:10
33 2D j 6/16: 0.84 : 27 1 72 : 0 : 0 : 0 : I : 1: 1 1: 1 t 1 : 1 : 5
29 t 18 1 6/10: 0.92 : 26 1 50 1 0 : 0 : 0 : 0 : 0 : 0 0 : 0 : 0 : 1 : 5

34 : 30 :10/30: 1.00 1 27 44 1 1 1: 1: 1: I 1 1 t 2 t ; 4 0
9 : 13 t 4/23 1.02 4 21 8 50 8 0 1 0 : 0 : 0 : 0 1 0 t 0 : 0 0 : 0 S 0

11 13t4/3:1.13 3 2 8 50 2 t 2 2 ; 2 : 2 : 2 3 : 3 3 S 15
12 : 15 8 5/6 : 1.15 t 27 1 54 :1 1 1: 1 : : 2 : 3: 7 1 7: 7 7 1 35
5: 30: 10/30: 1.24 27 a 44 2 2 2 4 : 8 9 : 9 19 1 0 : 13 t 33

323: 20 : 6/161 1.34 327 : 68 8 4 t 5 : 5 : 5: 5: 6 7 7 : 8 8 : 40

40- 30 11/12 1.35 : 19 2 50 : 1 g1 1: 1: 1: 1: 1: 4 : 6 : 11: 55

13 : 15 : 5/6 : 1.42 : 27 2 54- 2 2 23 2: a 93 5: 5: 5: 525i
8 13 4/23:1.4:,4 2 1 3 50 1: 1: 1 : 1: 1: 1: 1: 1: :10

* 11 =normality factor.
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Run &mouse: Datet~nal. ;TopotPRel, 8 Deaths (total. by desyel I

: lot S conen,: thum.: 1 : 2-: 3 a 4 : 5 : 6 a 7 : 8 ' 9 1 10 : 10

28 : 18 6/10s 1,43 1 26 1 50 : 8 1 11 1 11 : 11 ;11 ;11 11 12 ;12 : 12 ; 6036* j 30 :I0/30t 1,47 1 28 44 1 2 ::: :2 4 8 9 : 14 : 35

27 : 19 : 6/10% 1,47 : 6 50 10 : 11 : 11 1 :: 12 : 12 :12: 1 : 12 & 6045 t 31 til/18i 1.57 t 24 1 39 :0 : 0 : 0 : 0 & 0 : 0 : 0 0 1 : 2 : 10 I
37* 30 1107301 1,62 2 30 1 44 4 : 4 : 4: 4 : 4 : 7 : 9 : 14 : 16 : 40
41 : 30 111/12t 1.62 : 20 % 50 5 : 5 : 5 a 5 5 : 5 : 7 : 9 : 11 : 55
16 t 15 : 5/7 :1.65 : 22 61 5 : 6 : 6 : 6 : 6 : 7 : 7 : 7 ; 8 : 8 : 40
46 19 6110: 1.69 t 26 : 50 : 18 18 :18 : 319 : 20 20 : 20 : 60 20:100
14 : 31 1 517 : 1.72 : 20:35: 7 7: 4 : 4 5 : 8 : 12 12 : 13 : 13 : 6530 : 2D t 6/161 172 : 25 : 78 : 16 :17 t18 t I'S; 18 : 18 : 18 : 18 : 18 : 18 : 90
42 ; 30 :11/12:1.73 21 52 7 7 7 : 7 : 8 : 9 : 10 : 10 : 10 : 11 :55
46 : 311/18: 1,73 1 24 : : 1 1 : 1 : : 1: 8 : 9 : 1 5 25
15 4 15 : 57 : 1,74 : 24 :69 10 : 10 : 12 : 12 : 14 : 17 : 18 : 18 : 18: 718 90
47 i 31 :11/181 1,82 : 2639: 3 : 3 : 3 : 3 : 3 : 3 : 3 : 4 : 4 6 :3038* 1 30 tlO/3O: 1.83 : 30 : 35 ; 7 : 7 : 7 : 7 : 8 t 8 : 10 t la : 3 % 15 38

7 1 13 a 4/231 1.85 : 20 t 50 t 14 t 15 : 1 5 1 15 : 15 : 15 t 15 : 15 : 16 : 803-, 1 30 aI0/30: 1.87 1 32 1 33 a 11 : 12 : I 12 : 12 13 : 14 : 16 17 , 18 : 90
43 ; 30 M1112a 1.89 : 21 46 9 t 10 : 10 a 11; 11; 11 : 12 : 12 13 : 14 t 70
25 : 19 1 6110: 1.99 t 24 54 13 : 13 : 13 t 13 14 15 : 15 15 15 15 : 75
44 t30 111/12: 2.0;2 8 21 j 46 6 1 6 : 6 7 t 7 t 7 : 8 t 9 9 t 10 50

48 a31 a1112 2.03 25 : 32 5 :5 : 5 5 :5 t 5 s 5 5 5 : : 5
49 631 t101 2.11: 26 s 32 : 3 : 3 : 3 : 4 : 5 t 7 7 t 351 13 1 4/23s 2*14 1 19 1 71 9 1 10 % 10 : 11 •11 = 11 : 11 : 11 a 11 : 11 =55
6 g 13 1 4/231 2,15 t 20 t 50 16 : 16 1 16 ; 16 1 16 : 16 s 16 4 16 : 16 ; 16 =80
5 : 13 1 4/23: 2*22 t 19 1 71 =17 : 17 : 17 : 17 s 17 : 17 : 17 : 17 17 : 17 t 85

24 : 19 t 6/10:2.6 : 24 t 54 18 : 18 : 20 20 : 20 : 20 :20; 0 : 2 : 20:100
23 2 19 t 6/101 2:42 24 : 54 :20 : 20 : 0 t 20 : 2D : 20 : 0 : 20 t 20 : 20 :100

201:19:6/9:t2.90: 27 :52 20 : 2D: 2020 :20 t20 :20 :20 ;20 20 :100
21 : 19 : 6/101 2,65 25 : 54 20 : : 1: : 0 : 1:0 : 20 : 20 ; : 20 1100
22 : 19 1 6/101 265 : 25 a 54 ;20 1 20 : 20 : 20 : 20 : 20 : 20 : 230 ;o 20 2 0 s100":
4 t 13 4/23: 2,87 j 19 1 71 t 17 l 18 a 19 : 19 : 19 t 19 : 20 : 20 t 20 t 20 :100

19 : 19 t 6/9 : 2,90 : 27 : 52 : 20 : 2D t 20 : 20 : 20 , 20 : 20 : 20 : 20 : 20 :10
17 19 : 6/ 9 1 2,92 s 26 1 54 $ 19 1 19 : 19 : 19 1 19 t 19 : 19 : 19 : 19 : 19 i 95

3 13 s 4/Z8 2.94 19 1 71 t 20 : 20 : 0 : 20 :20 ? 20 : 20 ; 20 : 20 : 20 :100
"- 18 S 1 * AI9 i3..02 t 27 t 54 t 20 20 % 20 : 20 :2 20 20 20 20 20 0 tl0

2: 13 t4123: 3,30:9 19: 71 t 2 22 0 0 :20020 'u 20 :1M

• Xn runs 35, 36, 37, 38, forty mice were exposed..
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lung 1 to 33, inclucive, froV the first series of runs,
and runs 34 to 49, inclusive, constituting tho second series of rune,
are plotted separately so that the two series of runs can be compared.
$*a charts 1 and Z.

Shoftly after introduction into the gassing ahamber the
mice experienced severe irritation of the upper respiratory tract,
especially in the nasal passages. This caused a vigorous pawing of the
nose and mouth, very often so violent as to break the skin and case
sllght bleeding. The irritation soon passed to the lung@ and was
ohauracterized by labored breathing or dyispnea, gasping,, yawning, and
spaimodic contraction of the intercostal muscle*. In the final stages
the mice went into marked convulsione and died shortly thereafter.

Very few of the deathe occurred in the chamber, but mnany
mice died immediately after removal from the chamber into fresh air.
Most of the dezath occurred in the first Z4 hr. There was a noticeable
decline in deaths on the second dayr, while from the third to the tenth
day' deaths were sporadic, due in all probability to secondary infection
resulting In pneumonia.

A, COncentration Dae

The agreement between the nominal and the analytical
concentrations is shown In table 2, As previously explained the
original analytical concentrations found for runs I to 16, inclusive,
have been corrected by dividing them by 0.833 for reasons explained on
page 4.

Li7
' O M2



Table 2

Comparison of Nominal and Analytical Concentrations.

Unilauered chamber :: I Lacquered chamber
Run t ConcentMtion - Ca/C' :t ,._ Concentration , CJc.

: Nominal i Analytical : 00; 1 Nominal : Analytical
I M9./1. M 9./1. t ,. , ,i.jz. 8 ,:.11. :

1 2 .699 2 2.14 : 0.72 :z 17: - : 92 : -
2 & 4.04 M 3.30 $ 0.82 :: 18: 3.02 &
3: 3.36 2 2.94 a 0,88 :t 19 S : 2.90 : "
4 3*.15 2 2,87 a 0.91:; 20 t 2.51 % -
5: 2.66 2 2.22 0.84 21 : 2.65 &
6 2.38 2 2,15 a 0.90:: 22 ! : 2.65 : -
7 2.06 : 1.85 : 0,90:: 23 : 2.40 2 2.42 : 1.01
8: 1.69 a 1.43 : 0.84: 24: 2.23 : 2.26 : 1.01
9 1.20 a 1.02 : 0,85 : 2 25 : 2.02 : 1.99 : 0.99
10 : 0.84 : 0.73 : 0.88:: 26 t 1.77 : 1.69 : 0.96
11 : 1.47 1.13 : 0.77:: 27 : 1.54 : 1.49 a 0.97
12: 1.98 : 1.15 : 0.58:: 28 : 1.29 3 1.43 l 1.11
13: 2.18 a 1.42 t 0.65 : 9 : 1,00 a 0.92 : 0.92
14: 2,56 a 1.72 : 0.67:: 30 1.90 a 1.72 : 0.91
15: 2.73 : 1.74 : 0.64: 31 : 1.67 : 1.40 t 0.84
16: 2.35 a 1,65 : 0.70:: 32 & 1.45 : 1.34 a 0.92

8 * : a: 33: 1.22 : 0.84 : 0.69
1 a :: 34: 1.29 t 1.00 : 0,78

a a a :: 35: 1.42 a 1.24 : 0,87
$ a : :: 36: 1.54 a 1.47 a 0.96
a a a :: 37: 1.69 a 1.62 : C.96

:" 38: 1.79 : 1.83 t 1.02
a a * :: 39: 1.93 : 1.87 & 0.97
8 a : :: 40: 129 a 1.35 : 0.96

a * :: 41: 1.54 a 1.62 : 1,05
S a: 42 : 1.69 4 1.73 t 1.02

a a a: 43 : 1.7 1.89 1 1.06
a a a: 44: 1.91 a 2.02 a 1.06

a a a :: 45: 1.54 t 1.57 a 1.02
a a 3 :: 46: 1.69 4 1.73 : 1.02
a : a a: 47: 1.79 t 1.82 a 1.02
: : 8 z 48: 1.91 : 2.03 a 1.06

. a: 49: 2,02 % 2,11 3 1.04

An examination of this table leads to several conclusions.
The low ratio of C.A. in runs 1 to 16 is undoubtedly duG to the fact that

8J
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a conaiderable portion of the chlorine attacked the chamber walls and
was thereby removed from the atmosphere in the form of a solid chloride.
Cn is not given in runs 17 to 32 since there was definite indication of
turbulent flow above 9 in. on the flowmetere These runs are not con-
sidored important in any case since the concentrations were so far above
the median lethal concentration as to cause 100% deaths within the Od y
observation period, and thus could not be used in plotting the data to
obtain the m.lec. The corroboration of the Cn by the C& in runs 23 to
29 shows that the lacquer coating gave complete protection to the chamber
walls. After run 30 there was some visual evidence of corrosion in the
ch.imber and this may partly explain the irregular ratio in runs 30-03,
The cheaer was relacquared before run 34 and it will be noted that there
was very good agreement between Ca and Cn in most of the remaining runs
in the table.

Since the analytical concentrations checked the nomina.l
concentrations in the runs where it was known there was no corrosion of
the chamber the former were used for the computation of the median lethal
concentrations.

Sources of experimental error are tabulated below:

Per cent error

1. Chemical and Physical.

as Purity of compound, 99.7%. 0.03

be Analytical concentration, C-
a - total milligrams found,-depending on

titrating solution.
ml ANO used near ml.c.0

14. 0.0 .. 5
v - volu7me of smole, measured on corrected

wet meter - 10 + 0.01 1, 0.1

c. Nominal concentration, Cu - R/q
R - weight-loss/time, measured on a flowmeter,

accuracy about 4,0
- air flow through chamber. 4.0

Total possible known analytical and nominal errors
involved, including purity: about 8.6



[I Per cent error

0. Accuracy of plot.

1 division - 0.02 mg./l.; at m.l.c, 1.2
1 division = ag 1%, between 25 and

75% deaths Ca. 1.0

2. Biollofc.

a. Animals.

Lot 13, runs 1-11, norml 10-day death
rate, 0,0% Indeterminable

Lot 15, runs 14-16, normal 10-day death
rate, 14%

Lot 19, runs 17-27, normal 10-day death
rate, 00% '

Lot 18, runs 28-29, normal 10- a y death
rate, 1,7%

Lot 20, runs 30-33, normal 10-da death
rate, 2.9%

Lot 30, runs 34-44, normal 10-day deathIrate, 0.0%
Lot 31, runs 45.49, normal 10day death

rate, 0.0% N

'b. Physiologic variations due to age, sex, Indeterminable,
previous nutritional history, etc, but large in some
Probably much more significant in runs,
runs 1-43 than in runs 34-49.

B, Median Lethal Concentration,

In view of the fact that the molce of chlorine was requested
as a standard for comparison purposes, the work herein described was done
with more than the usual care, Almost five times the customary number of
runs were made and all readings were checked twice.

It should be note&, however, that although the errors involved
in the chemical and mechanical procedures have been reduced to a minimum,
various sources of physiologic error remain* An example of this is found
In the fact that the mice used at Idgewood Arsenal are purchased from Jk
dealers and that mice from 7 different purch 10t: Vere ued in the work"on chlorine hers reported Iven If the mice used in the several runs were
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all of the same age and in the same sex ratio, it is probable that animals
of different strains and of differont nutritional histories would vary
considerably in their resistance to the effects of gassing. In this
particular instance, moreover, a marked variation in resistance might well
be expected, since the "normal" 10-day death rates in the seven purchase
lots were 0.0, 14.0, 1.7, 0.0, 2.9, 0.0 and 0.0%, respectively.

is stated previously the runs recorded in this report really
represent two separate and distinct investigations. The first such study
covers runs 1 to 33, inclusive, and the second covers runs 34 to 49,
inclusive. In the first series of runs five different lots of mice were
nsed having 10*.ay death rates ranging from 0.0 to 14%. Little was known
of the history of these mice, their weights, sex ratio, age, or pathological
variation., In the second series only two lots of mice were used and the
10-day death rates for both lots were 0.0%. Both lots were purchased under
carefully drawn specifications and are believed to have been substantially
free from pathological variations. It would be expected that the m.l.c.
for the two investigations would differ somewhat and that the m.l.c. for
the second lot would be somewhat higher than that for the first. This is
actually the case. The results of the two series of runs have been plotted
separately and separate conclusions have been drawn.

In order that a valid comparison may be drawn between the work
of the Chicego laboratory of the ND.R.C. and the 3dgewood Laboratory of the
Medical Research Division, vo third investigation has been conducted on
chlorine and will be reported in a separate report (Z.A.T.R. 373). An
arrangement has been made with the N.D.R.G. and with the Carworth Farms,
whereby both the Chicago laboratory and the Zdgewood laboratory will be
supplied with all male mice of the CM-I strain for future mouse toxicity
work.

V. 90-T0LUSI01iS.

1. When the mice used were selected at random from miscellaneous
lots, the m.l.c of chlorine for an exposure period of 10 min, and an
observation period of 10 days was 1.52 t an average deviation (for 20 runs
of 20 mice each) of 0.19 mg*/l*

2. When mice of care-uly selected strain having a daily death
rate for 10 days of 0.0% were used, the m.l.oc of chlorine for an exposure
period of 10 min. and an observation period of 10 days was 1.73 ± an average
deviation for 20 runs of 0.24 mg.fl.

VI P'LO0S&MDATI0.

SNone, since further work is in progress and will be reported

in 3 ..A.T.R. 373.

UINCLASSIFIED
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Aparatus Used for Determination of Median Lethal Concentration of Chlorine

for Mice.

ObJect: To show setup of apparatus.

Description: 1. Cylinder containing chlorine.
2. Pressure equalizer tube.
3. Chlorine flowmeter.
4. Tower containing absorbent for excess chlorine from equalizer tube.
5. Glass mixing bowl.
6. Gassing chamber.
*t'. Mouse-cage carriage.
8. Twenty-conartment mouse cage.
9. Sample absorbing bubbler.

10. Wet meter equipped with thermometer, anm. manometer, for
measuring gas-air sample volume.

Project: A 10.4, Collection of Toxicity Data.

Date: Photographed at Edgewood Arsenal, July 9, 1941, for EA.T.R. 351.
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