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CHLOKINE,
MEDIAN LETHAL CONCENTRATION FOR MICE.

ABSTRACT

Ob.'.!BCto

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

The object of the work described in thie report was to
determine the median lethal concentration of chlorine for white mice
axposed for 10 minutes end observed for 10 deys, in order to esteblish
a stendard with which similar data on cther compounds may be compared,

Results,
Lethelity to mice: Forty=nine runs, using a 10wmin,

exposure period and an observation period of 10 deys, at concentrations
from 0,73 to 3.30 mg./l. are reported in table 1, peges 5 and 6.

Conclusiong.

1, ‘Yhen the mice used were selected at rendom from miscele
laneous lo%s, the milsc. of chlorine for an exposure period of 10 min, and
an observation period of 10 days wae 1,52 % an average deviation (for 20
rons of 20 mice emch) of 0,19 mg. /1.

2. When mice of cerefully selected strain heving & daily death
rate for 10 days of 0,0% were used the melsc. of chlorine for an exposure

average devietion for 20 rung of 0,24 mge /1.

\ﬂ/é )n cn)
Recommendation, an

Hone, since further work is in progress and will be reported
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CHLORINE,
MEDIAN LETHAL CONGENT CONCENTRATICH FOR MICE,

I,  INTRODUCTION.

The object of project A 10.4 is to coliect axact information

on all those materials which may be of poasible interest for offensive
cherical warfare agents as indicated either by the literature or by

Ohemical Warfare Scrvice rescarch.

The obdject of the work descrided 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
o standard with which simllar data on other compounds mey be compared.

I1. HISTORICAL,

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

Runs 1 to 33, inclusive, of this report were firat reported
in the original issue of B.,A.T.Rs 351, now superseded by the present report.
VYhen certain errors were discovered in the method of analysis wsed in runs

1 to 16, namely, the assumption of complete conversion of chlorine to
chlorides in sodium hydroxide solution, the originel scheme of analysis

was chocked in Medical Regesrch Division,

It was found that only 5/6 of the chlorine (83.3%) was

converted to the chloride, The gnalytical concentrations of ruas 1 to 16,
inclusive, have been recalculeted on the basis of this fesct and have been
incorporated in the present report. Additional work is also reported.

11X, EXPERIMENTAL,
A Material,

The chlorine used in the work described herein was obtained
from the Toxic Gas Yard, Analysis by the Analyticel Department of the

Research Division showed it 6 bs 992,974 pura,

B, &m&l'.

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 deily death ratess The essential data are
listed below,

Lot no. Total Normal daily Normal 1Owday Uged
days observed death rate death rate in run
13 16 0.0 0.0 111
15 20 l.4 14. 12-16
19 14 0.0 0.0 17-27
18 A4 0.17 1.7 28-39
0 14 0.29 2.9 30m32
30 32 0.0 0,0 34wds
3l 15 0.0 0.0 4549

Lot 30, and subsequent lots, were bought on new specifications limiting
welght between 18 and 25 gramss Lot 31 was half males and half females,
This lot was purchased from Carworth Farms and was designated as their
CFel strain.

C. Apparatus,

Two new gassing chambers constructed of monel metal were
installed in the rear rooms of bldge 113. These were similar in design
to the gassing chamber in the front room of the same dbuilding and descrided
in E.A.T. Reports 119 and 321, The volume of each chamber was 386 1.
One of these was used in the work described hersin,

The mouse cage and carrier used were identical with those
described in E4A.T.R, 124, The apparatus for collection of gasmair
samples from the chamber for analysis was the same as that described in
2,A,ToR, 319, All apparatus is shown in photo, 8798, attached.

De Procedure,

Concentrations of chlorine were established in the gassing
chamber by the same method as that described in E.A.T4Re 321le 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 equalirer tube,
When the flowmeter reachsd the desired level a stopwatch was started.

6 x IQL:I§£§§%€QEES , & 386wl, chamber

requires 7,1 min, to reach 99% of constant concentration at an air flow

From the equation, tgg = 4.
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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

nin,

The flowmeter used in runs 1 to 16, inclusive, was
replaced in runs 17 to 49 by another with & smaller range in an effort
t0 increase the ease of establishment of the chlorines 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 plasticired 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 rslacquered for runs 34 to 49,

Samples of the gas=air mixture, withdrawn from the gzassing

chamber for analysis at the rate of 1 1./m1n.. were uniformly 10 1, on
the wet meter, The true volume was calculated from the barometric

pressure and the meter manometer reading,

Barometer (mm,) « Manometer (mm,) X 10
Barometer (mm,)

True volume =

E. Nominal Concentration,

The nominal concentrations were calculated from the chlorine
flowmeter readings end the air flow through the chawber, In runs 1 to 16,
inclusive, the flowmeter utilized was one manufactured by the Corning Glass
Cos It had an adjustment by which any one of four different orifices
ezuld be used, The orifice approximated a true plate orifice and theres
fore the following method was used for the calculation of chlorine flows:

The flowmeter was first calibrated by passing purs nitrogen
through it to a wet meter and reading the actual flow in mi./min. for seven
different levels of the flowmeter, 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
chlorine, This factor was computed to be 0,628, The flow was thus found
in terma of ml, of chlorine per minute and each flow was plotted againit
the corresponding flowmeter height and a smooth curve drawn,

By dividing the molecular weight of chlorine by 22.4 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 followings

Nominal concn, = BleCl/min, (from flowmeter height) X density (me,/ml,)

(mge /1.) air flow through chamber (1,/min,)

In rune 17 to 49 a capillary type of flowmeter was used,
and dats 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 sample, The setup desscribed in
E.A.T.Rs 321 for calibration of the chlorine flowmeter was used, Several
levels of the flowmeter were checked in this way, The analytical results
(in g./min,) were divided by 250 1,/min, (the air flow through the chamber)
and the quotient, now expressed in mg, 01/1.. was plotted againet the
corresponding flowmeter heights, A smooth curve was drawn through these
points and the nominsl concentration for any height was read directly from
the graphs The curve was extrapolated tc a flowmeter height of 9 inches,

This curve is shown in chart 2,

F. Analytical Concentration.

In runs lel€, 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 nesutralired with 1:1 nitric acid using
phenolphthalein as indicator. Then a few ml, excess of aclid were added
and chlorine was determined by the Volhard method as follows. A definite
volume of 0,0999 N AgO; was added and the solution was titrated with 0.1189

¥ NaSCN, using ferric alum as an indicator,

This method is outlined in Scott: Standard Metheds of
Chemical Analysis, Sth Ed., 1939, p. 268, However, in order to determine
vhether chlorine is converted completely to chlorides by sodium hydroxide
solutions, this scheme of analysis was checked 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 concenirations found by this method were therefore divided
by 0,833 to obtain the trus analytical concentrations.

In runs 17«49, inclusive, the gaseair mixture was absorbed
in 25 ml, of an 8% solution of sodium peroxide in water, The chlorine is
reduced quantitatively to chiorides by the Hg0p produvced when Naols 1is
dissolved in water, 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 wvhich it was put through the same procedure as the samples from runs
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1wl5, Tnis method is not described in detail in the literature dut is
the standard method used in the analytical laboratory at thle Arsenal,

o A g L U

I R T AR RPEC

The concentration of chlorine was calculated by the use
of the following formalag

Anal, conen. (mg./i.) = BM. Agio3 X ml, AgNOz) = (NF* NaSON X ml. NaSCN)] X 35.8
corrected volume

Runs 1 to 33, inclusive, were made in the original investie
gation. VWhen 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 sbove, it was decided to make additional runs
to insure more accurate results, Puns 34 to 49 were made for this purposa.

G. Results.

The rosults of 49 runs using different concentrations of
chlorine are shown in table 1, Twenty mice wers 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.

Dadble 1 .
Doxicity of Chlorine to Micet 10wmin, E¥xvosure. ]

| .
T T ey

B
E
i

H

L L
P T R g S~ g e

Bun $Mouset DatelAnal. $Temps$Rel.s Deaths (total, by days)

3 lot 3 conen, 1 9

: : $1941mg./2,8°C, ¢ A2 ¢ 3 ¢ 3 ¢t ¢+ 3 ¥ 3 bt % 3
; 10 1384/B24 0,733 22 ¢6508 O3 O O O O: O: 13 13 23 2310 :
’ 20436/163 0,848 27 ¢723 0 03 O3 1 13 1t 2 23 13 13 5
1836/108 092826 §5¢ 0g 03 0 03 0z Og Ot Ot O3 13 5 :
30 310/308 1,008 27 $448 1¢ 213 13 1: 13 13 13 23 2; 4:20
133 4/2831,02¢21 §6503 0g 0t O: O O3 O3 O: O O3 O3 O
13¢4/258 L2332 $508 2¢ 23 23 23 2¢ 23 23 2: 33 38115 E
153563115827 ¢548 18 13 18 23 23 33 73 7 7 7335
30 310/308 1,248 27 $ 448 23 2; 4; 83 94 9 93 21120413338
203 6/164 124327 3683 4t 653 63 53 53 63 74 73 83 8340
30 411/128 135319 $508 1¢ 13 13 13 13 it 1 43 6311856 1 ¢
30 ¢ 6/18; .40 § 27 ;53:5311:11:133_12;12:12:12:12:12:60 ; ,:_
15:5/631.42327 $64¢ 23 23 2; 23 23 3¢ 53 53 53 S2d 4
13 ¢ 4/233 1,433 21 $503 11 Li 1 14 13 2x 2w 3 3 2000 %

* XF = normality factor.




AERCRRAIEI R e A M | S e
a NR.O 10 O O gBRegmgoQLgrYroY o 0 )
u4 :‘....’.."..'...:..I‘.'...':'..“............'....."...‘.........‘.'

AAATRACYRBRAYACESRBASTTA3ERRRRARRIVARKS

B0 00 08 49 G0 C0 OV 00 CF G5 GO OF P GO S0 00 OF 0O 00 AP OO 0P PO OO 00 00 0 05 OF G0 6 GO 48 06 00 o e

OO gREgREYREN LN NG RRRRRRGR RN

B G0 4O S5 CH OGP 06 <P 00 90 00 OO V0 9O S8 GO SO SO SV OO OO GO GO GO OO 00 OO 90 OF 0P 00 S0 69 S8 o0 g s

APACTTCERIRSPE¥RES38°YYd3ERRRIRIIIARKNY

GO 06 60 o0 S0 PP OO G0 OO 00 90 00 00 OO OO VO GO GO OO OO 4D GO D O P GO OF 00 OF 00 +% 00 GO P SO 0O 19

A EEELELE YRR ELEL PR 3

SO 00 00 00 PP SO 25 S0 SO OO G 6 OGP SO OO A8 40 20 G0 T8 OO OO P SO SP OO GV 00 SO S0 08 SF 60 06 oo OO I8

APROTOFRPROARPPERART PP SSR88RRARIRIKKK

O6 G0 00 06 00 00 S0 GO GO 00 OO SO OO0 OP 40 PP 0 OF VO OO SO <P G0 O 00 P OO 00 B 00 06 GO 6 G 90 oo +e

HNHo¥eoge e itronNaRrPedgNRRRRRARIRKR

O8O 00 60 40 V0 9O 9O GO SO OV P 60 00 OF 4 U 20 S0 G0 OGP O A0 S0 OO b OGP 90 4P 9O OO 05 6O b =6 eo oo o

ANgOY PR ge R Rt PN GRRRR3RSRRR

OO 00 S0 060 S0 S0 GO SO 08 PO O OGP OGP GO GO SO 0O OO OO OF PO G0 AP SO OO OF O 00 OP 6O 00 0 SS 08 08 00 &0

121045684371237wwmwsssmmnwmwmmmmmmmﬁ

GO 60 G0 00 00 00 OB OF 46 OO S8 TP 20 GO O 08 GO OO0 5 SO OO 00 00 OO 00 OO N 00 OO 00 GO SO ¢0 SO e o oo

GO OO 00 G0 S0 04 SO 00 GO D S0 0O D SO OO SO SO OO SR 00 4 20 GO 4D GO SO O 00 OO OO ©F GO GO OO O 6 O

kS
8¢ 9310 10

6

5

S T e
Deathy (total, by days)
73

4

2: 31t

1

Table 1 (Conttd,)

00 00 S 40 GO OO GG 00 00 SO OGP OO OO OO SV GO O GO OO0 GO OO SO SO OF GO S5 DO ST SO OO 00 GO S0 OO G4 80 00

T RIBSIBCR ISR EBRYASIBIBRE AL LB AT

shum, §

OO 00 00 50 G0 9O SO 20 PP 05 GO 40 00 GO SO OO GO OO0 OO OO P P SO OO OG0 SO TP GO OF OO GO SO GO OO G0 OO ©0

SEREISRIZURIAANIIRNERITIIRRRBARG M%W%%HW%HW&

* In runs 35, 36, 37, 38, forty mice were exposed,

-
®
o
~
L ]
: g
». ...“Ar.".....0....‘0'.'....0..........0..."8‘.’“‘0:.‘:".’.’.‘.’.‘.‘J Aﬂsﬂm
’ efllriton oI O N 0o (YD NHADOEONENO P
.ucr%445666677 PR E5223BAILIRIBLLES IS .
5 n....OCOOQ. 0...0...............&..'a.. N
. hw M.l11111111111111111122222232822 s I Y
- ¢ A C S CROR TS "ol ® " oo RONORNOo RO OSSR """
M - ﬂ131131717111713%3111.....1%%%11911%9929%
§ < O o o o o e e o e e e e e e e e T e e e s M, S S, e S, S, S S S, S S, S,
- =1 HTOCOHOAWVOVOMHMMBDEACHOAODMH AN S RO OWLWE PO WO
L 4 et 4 At et At
Y, '.1"..'.‘.......‘.'....z:zz..:zag:z"z“z“:"..'.'.'"..
‘ " o VOO HOOMOWNQONINMHO NO rded 19 L L R
;- w.u 13H3831m1m33138w%%1333 383 F3za‘vz lwll
3 m.. 00 OF 60 OO 00 9P S0 OO OO 00 VO GO P OGP OGP SO GO 90 (O OO GO 90 00 OO OO OO OO 4O OO ©O VO 06 GO SO G a4a 8
=3 +* %
: QONIDR AOQHO MO LD~ NHOD O 012497382
“m.f NN AINTARARP L AT D PRI NRIAQ o]




R N R ST T T S
DRI SR SR L ? o 7 PRk Y s T S .
LBN Y 4o PR e 2= AR NPt \!5‘"“:;-; B Pt
PR - SN Y E R R B - g, .

SETTATMN

e

‘. “Ey
e

' Runs 1 to 33, inclusive, fror the first series of runs,
and runs 34 to 49, inclusive, constituting tho second series of runs,
are plotted separately so that the two series of runs can be compared.
Ses charts 1 and 2.

Shortly after introduction into the gassing chamber the ,
mice experienced severe irritation of the uppar respiratory tract, !
especially {n the nasal passages. This caused a vigorous pawing of the
nose and mouth, very often so violent as to bresk the skin and cause
slight bYleeding. The irritation soon passed to the lungs and was :
choracterized by labored breathing or dyspnea, gasping, Yawning, and g
spanmodic contraction of the intercostal muscles, In the final stages
the mice went into marked convulsione and died shortly theresaftar,

Very few of the deathe occurred in the chamber, dut many
mice died immedictely after removal from the chamber into fresh air,
Most of the deaths occurred in the first 24 hr. There was a noticeable
decline in deaths on the second day, while from the third to the tenth
day deaths were sporadic, due in all probability to secondary infection R
resulting in paneumonia.

IV. DISCUSSIOR. P

Ao centration Data.

The agreement between the nomiral and the anslytical
concentrations is shown in table 2, 4s previously explained the
original analytical concentrations found for runs 1 to 16, inclusive,
have been corrscted by dividing them by 0.833 for reasons explained on

page 4.
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Table 2
Comparison of Nominal and Analytical Concentrations.
Unlacguersd chamber 0t Lacquered chamber
Run §____ Ooncentration t CofCy ¢t Bun g Concentration ¢ CafCn
: H 33 Nominal : Anslytical
$ 3 $ 12 t mgofle §  mg.fl. ¢
1t 2,9 ¢ .14 ¢ 0,72 3t 17 3 - 3 2492 ! =
23 4,04 3.30 $ 0.82 3:: 18 : - t J.02 § =
3 3,36 2,94 $ 0.88 31 19 : - H 2,90 3 L
4 3,156 3 2,87 g 0,91 3 20 - H 251 S
51 2,66 2432 $ 0,84 :: 21 - $ 2465 i =
63 3,38 3 2,15 $ 0,90 :: 22 - H 2,65 P =
7T 2,06 1,85 3 0,90 st 281 2.40 2042 ! 1.01
8 1,69 1.43 t 0,84 3y 24 2¢23 ¢ e 6 i 1,01
9¢ 1,20 ¢ 1,02 s 0,853 2B 2,02 1.99 : 0,99
10 0,84 0,73 t 0,88 33 268 1.77 3 1.69 s 0,96
11 s 3.47 3 1413 s 0,77 33 27 ¢ 1,54 1.49 t 0,97
12 1,98 1,15 $ 0,58 ¢t 283 1.29 1.43 t 1,11
131 3,18 1,42 § 0,653 29 ¢ 1,00 3 0.92 s 0,92
14 ¢ 266 ¢ 1,72 $ 0,67 ¢: 30 ¢ 1,90 1,72 $ 0,91
156 ¢ 273 ¢ 1.74 t 0,64 32 313 1,67 ¢ 1,40 1 0.84
16 ¢ 2,35 1,65 $ 0,70 ¢ 32 ¢ 1l.45 1,34 : 0,93
H H H s 33 1,22 3 0.84 $ 0,69
H s $ 1t 34 1,39 1,00 $ 0.78
H $ H 88 35§ l.42 ¢ 1,24 $ 0.87
4 H H t3 36 ¢ 1.54 ¢ 1.47 $ 0,96
H H 3 32 371 1.69 1.62 t C,96
: H H 38 38¢ 1.7 1,83 ! 1.02
H H H $s 39t 1,93 ¢ 1.87 t 0,97
H $ $ $¢ 40t 1,29 1.35 $ 0,96
H H H H 4] 1.54 1,62 t 1,05
H H H 13 42 : 1.69 1,73 s 1,02
H t 3 $8 438 1.7 1.89 ! 1,06
H ] 3 $1: 44 3 1,91 2,02 1t 1,08
4 H H 3 45 1,54 1.57 $ 1,02
H H ] 1t 46 ¢ 1.69 1,73 $ 1,02 -
H 4 3 3t 47 ¢ 1.79 3 1,82 t 1,02 i
: : $ $ 1t 48 ¢ 1,91 2,03 t 1,06
: 3 $ $ $t 493 2,02 2011 $ 1,04
; An examination of this table leads to several conclusions. b
: The low ratio of G../On in runs 1 to 16 is undoubtedly due to the fact that }
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2 considerable portion of the chlorine attucked the chamber walls and
was theredby removed from the atmosphere in the form of a solid chloride,
Cy is not given in runs 17 to 22 since there was definite indication of
turbulent flow above 9 in, on the flowmeter, These runs are not con=
sidered important in any case since the concentrations were so far above
the median lethal concentration as to cause 100% deaths within the 10wday
obsarvation period, and thus could not be used in plotting the data to
obtain the milece The corroboration of the Cp by the Cy in runs 23 teo
29 shows that the lacquer coating gave complete protection to the chamber
wallse After run 30 there was some visual evidence of corrosion in the
chambar and this may partly explain the irregular ratio in runs 30«33,
The chamlier was relacquered before run 34 and it will be noted that there
war very good agreement between Cq and Cp in most of the remaining runs
in the table.

Since the analytical concentrations checked the nominsl
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

concentxations,
Sources of experimental error are tabulated belows

Per cent error

1., Chemical and sical,
a. Purity of compound, 99.7%, 0,03

b,  Analyticel concentration, C, = %
® = jotal milligrams found, depending on
titrating solution,
nl, AgRO, used near m,l.c, =

4 4+ 0,03 ml. 0.5
v = yolume of sample, measured on corrected
vet meter = 10 + 0,01 1. 0.1

ce Nominal concentration, Cp = R/Q
R = welght~loss/time, measured on a flowmeter,
accuracy about 4,0
Q = air flow through chamber, 4,0

Total vossible known analytical and nominal errors
involved, including purity: sbout Beb
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Per cent error

de Accuracy of plot.

1 division = 0,02 mg./1ls; at melec, 1.2
1 division = ca, 1%, between 25 and
754 deaths Cae 1.0

I I N KIS i ¢ 308 Ve pyy Yoy

2. Blologic,
8, Animals,

Lot 13, runs l=ll, noermal 10=day death B
rate, 0.0% Indeterminable

Lot 15, runs 1a=16, normal l0wday death
rate, 144

Lot 19, runs 17=27, normal 10=day death
rate, 0,0%

Lot 18, runs 28«29, normal 10wday death
rate, 1,7% "

Lot 20, runs 30w33, normal 10eday death
rate, 3,9%

Lot 30, runs 34=44, normal lOeday death
rate, 0.0% "

Lot 31, runs 45-49, normal 10~day death
rate, 0,0%

be Fhysiologic variations due to age, sex,  Indeterminable, B
previous nutritional history, etc, but large in some )
Probably much more significant in ™ans. ]
runs 133 than in runs 34-49, ;

B, Median Lethal Concentration.

In view of the fact that the msl.,c. of chlorine was requested
as & standard for comparison purposes, the work herein degscribed was done
with more than the usual care, Almost five times the customary number of ¢
runs vere made and all readings were checked twice. : jﬂ

It should be noted, however, that although the errors involved
in the chemical and mechanical procedures have been reduced to a minimum,
various sources of physiologic error remsin, An example of this is found
in the fact that the mice used at Edgewood Arsenal are purchased from
declers and that mice from 7 different purchass 1lots wers uased in the work
on chlorine here reported, IEven 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 18 probesble that animals
of different satrains and of differomt nutritional histories would vary
considerably in their resistance to the effects of gassing. In this
particular instance, moreover, a morked variation in resistance might well
be expected, since the "normal' 10-~3day death rates in the seven purchase
lots were 0,0, 14.0, 1,7, 0.0, 2.9, 0.0 and 0.0%, respectively.

As 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
used having 10-day death rates ranging from 0.0 to 14%, 1ILittle was kmown
of the history of these mice, their weights, sex ratio, age, or pathologicel
varietions, In the second series only two lots of mice were used snd the
10~3ay death rates for both lots were 0,04, Both lots were purchesed under
carefully drawn specifications and are beliecved to have been substentially
free from pathological varictions, It would be expected that the m.l.c,
for the two investigations would differ somewhat and that the m.l.c. for
the sacond lot would be somewhat higher than that for the first, Thie is
actually the cass, The results of the two series of runs have becn plotted
separately and seperate conclusions have been drawn,

In crder that a valid comparison may be drawn betwsen the work
of the Chicago laboratory of the NuD.R.C. and the Edgewood Laboratory of the
Medical Research Division, & third investigation has been conducted on
chlorine and will be reported in a separate report (E,A.T.R, 373). An
arrangenent has been made with the N.D.R,Cs and with the Carworth Farms,
whereby both the Chicago leboratory and the Bdgewood laborstory will be
supplied with all male mice of the (Fel strain for future mouse toxicity
work,

V. CONCLUSIONS.

1, V¥hen the mice used were selected et random from miscellaneous
lots, the m.l.c. of chlorine for an exposure period of 10 min, and an
observation period of 10 days wes 1,52 L an aversge deviation (for 20 runs
of 20 mice each) of 0,19 mge /1.

2. Yhen mice of carefully selected strain having a daily death
rate for 10 days of 0,0% were nused, the m.l.c. of chlorine for sn exposure
period of 10 min., and an observetion period of 10 days was 1.73 L an aversge
deviation for 20 runs of O.24 mg./l.

Y1 RECOMMENDATION,

None, since further work is in progress and will be reported
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Apparatus Used for Determination of Median Lethal Concentration of Chlorine

Object: To

£

z a.mk_,',' T

i o <
LTSI ANAY M ECE TN

for Mice.

show setup of apparatus.

Description: 1., Cylinder contalning chlorine,
2, Pressure equalizer tube,
3. Chlorine flowmeter,
4, Tower containing ebsorbent for excess chlorine from equalizer tube,
5. Glass mixing bowl.
6. Gassing chamber,
7« Mousgewcage carriage.
8, Twenty~compartment mouse cage.
9. Sample absorbing bubbler.
10, Wet meter equipped with thermometer, and manometer, for
measuring gas-alr sample volume,
Project: A 10,4, Collection of Toxicity Data.
Date: Photographed at Edgewood Arsenal, July 9, 1941, for E.,A.T.R. 35l
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