Control Rabdbits and from Rabbits exposed to 60 p.p.a.
Methyl Bromide

Rabbits paralyzed by exposure to 60 p.p.m. methyl bramide
show a four to five-fold inocrease in the bromide excréted per Aday
corresponding to about a ten-fold inocrease in bramide excreted per
cc. of urine., Rabdbits begin to show this inoreased bromide excre-
tion after the first exposure, this exoretion inoreasing ﬂth each

exposure until it very soon reaches that found in the paralyzed ani-
mals.

DATA AND DISCUSSION
Controls

e metabolism data for the taree control rabbits is given
in Table I and =summarized in Table II. It will be seen that the
bromide excreted per day per kilogram body weight averages 1.1 mg.
(0.9 to 1.2 mg) and the bromide per cc. of urine averages 0.0185 mg.
(0.011 to 0.019 mg.). As a matter of record the focd and water in-
take are given.

Rabbits exposed to methyl bdbromide
A. Peralyzed rabbits

. The metabolism data on rabbits exposed to 60 p.p.m.
methyl bromide are given in Table III and susmarized in Table IV.
Rabbit 5-218 was placed in the metabolism cage on the day of its
14th exposure when it was showing a definite, though aslight, paralysis
and daily urine specimens were takea until the time of death (after
the 24th exposure). It will be noticed that the food and water in-
take of this animal compared favoratly with that of the controls

until paralygis beceme very marked and the animal was practiocally
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Similarly, in the case of rabhit 5-219, whose urine was
collected from the 20th to 25tk exposures, the bromide ocontent
of the urine was greatly inoreased. Expressed as mg. bromide
per kilogrem per day this increase was from 1.1 to 4.4 and as

mg. per oc. of urine it was from 0.015 to 0.111. Neither the
food nor water consumption of this animal was ﬁreatly dimini shed
until the paralysis wes markedly advanced sand the rabbit was ocom-
pletely helpless. It will be seen that when a rabbit has been ox-
posed to methyl bromide until peralyzed, the daily excretion of
bromide (per kilogram body weight) is 4 to 5 times the normal ex-
cretion, while the excretion per cc. of urine is increased almost
ten-fold.

B. Rabbits recsiving their first exposures.

Since rabbits paralyzed by exposures to methyl
bromide showed & great increase in urinery bromide, it was deemed
advisable to study the bromide in the urine of rabbits during their
rirst few exposures. The metabolism data on these animsals is given
in Table V and summarized in Tables II and IV, Each rabbdbit
(R-5-277 apnd R-5-278) was placed in the metabolism cage and a 2-day
composite of urine collected, after which deily specimens were
collected during the first five exposures to 60 p.p.m. methyl bromide.
Both rabbits appeared normal throughout the experiment. These animis
were more nervous thdn the others used and did not become acocustomed
to the routine of the experiment. This nervousness probably acocounts
for the increased urine volume (particularly of R-5-277) and the
more erratic consumption of food and water. However, both animals
showed a substantial increase in bromide excretion after their first
exposure, which increased with each additional exposure. This is
shown nicely by a study of the last two columns of Table Y (partieu-
larly mg. bromide per cc. of urine which increases from 0.029, the
‘ontro. 7ralue, to 0,035, 0.050, 0.068 on the <first three days of




the paralysed m:). mx. m:otu. of urine for
the first five day period is sbout half that of the paralysed
animals, a three to five-fold increase over the ocontrols. Thus
it is evident that the bromide excretion is inoreased almost
{immediately upon exposure to methyl bdromide, this inoressed ex-
cretion becoming greater on each exposure, very rspidly approach-
ing that found in the paralyzed animels. In other words, the
high bromide exoretion is present very much sooner than iz the
paralysis in rabbits exposed to 60 p.p.m. methyl bdromide.
METHOD
Collection of the urine

The rabdvit was placed in a monel metal metabolism cags of
such construction that the urine was collected practically quanti-
tatively, free from feces, food or other contaminating saterial.
A daily record was kept of the food and water intake, the urins
volume and the body weight of the animal. During exposures, the
entire metabolism cage, with the exception of the ocontainers for
food and water, was placed within the fume chamber. The urine
wus preserved with chloroform and wes usually analyzed within 48
hours after collection.

Bromide analysis of the urine

Bromide was determined by the method of Yates (Biochem. J.
27, 1763 (1933)).

An aliquot of the urine (3-50c.) was heated with KOH, evap-
orated to dryness and heated at S500°C., for two hours in a niockel
ocrucible. The extract was transferred to an aeration apparatus
similar to that of Binnington (Ind. Eng. Chem. 29, 353 (1937)).
The extract was acidified and the bromide oxidized to bromine by
a chromic-sulfuric acid mixture. This was in such concentratiom
that, while chloride rema‘ned unoxidized, bromide oxidation was
complete. Bromine was removed by aeration and absorbed in staroh

iodide solution. The lodine liberated was then titrated with X/i1000
thiosulfate.




Table I

Metabolism Data on Control Rabbits

Rabbit Sample| Urine | Sample Composite
Numdber | Weight | Food | Weter | Number | Volume| Volume ({ Composite { Volume
an. gn. | en. acjyall . oo,
R-5-89 3000 125| 278 4 198 250 B 500
2850 107 | 265 S 196 250
2835 105) 265 6 110 250 c 750
2910 120 2905 7 170 250
2850 77| 260 8 198 250
2820 108 279 9 138 250 D 750
2890 120 245 10 190 250
£860 95| 230 11 142 250
28695 145| 280 12 174 250 12 250
R-5-280| 1698 80| 180 1 130 130 A 300
1695 2% 85 2 150 170
1790 125| 240 3 130 130 B 270
1790 1.5} 210 4 140 140
R-5-281} 1520 80} 140 1l 98 100 A 250
1520 173] 178 2 140 150
1610 90| 200 3 122 122 B 202
1640 85| 175 4 170 170




Page II

Summary of Data on Urine from the Control Rabbits

Food/ Water/ Urine/
Rabbit | Average |TFood/] kg/ |Water/| kg/ Urine/ keg/ Br/ |
Number | Weight Day | Day Day Day Day Day Day
&n on en oo co oo co ng
R-5-89 2876 111 39 266 93 168 58 3.8 |
R-5-280 1763 86 49 179 101 137 77 1.8
R-5-281 | 1570 108 | 69 160 102 133 8s 1.9
Aroragf 52 99 73
R-5-277 1830 210 119 6.1
R-5-278 | 1605 103 64 2.8




Tadle IIX

Metabolism Data on Rabbits Exposed to 60 p.p.m. Methyl Bromide.

~ Rabbit Sample { Urine |{Sample Compos. ‘
Number Weight | Food |Water | Number | Volume |Volume | Composite | YVolume |Aliquot
an en en oo oo co oo
n-a—zm 2068 70 160 1 146 250 A 750 5
2060 Zg 185 g 50 250
-1 | 2130 180 | 210 £3%0 _ —
© o 2050 65 | 171 4 86 £50 B 780 3
595« [3000 | 45 |1s | & | 148 | 2%0
| 45 1130 | 6_ | 148 | 2350
X + 9 [20%% | 165 [ 210 ] 124 250 ¢ 780 8
fReLe 2085 45 | 155 8 140 250
eeak 12040 | 70 | 185 9 88 __|.es50 | .
«8x 8 2670 40 1160 110 54 100 b 260
°j" § - 2060 | 115 {145 | 12 | 185 | 150 _
“ge 51 20 12 0 100
sS4 1885 s | 1% 13 0
1885 O} 10 | 14 | 48 | 300 _| .14
1780 16 110 150 16 150 s
aoog 65 igg' 1 168 250 A 500 s
9 _1 | B L BDO
e T % — T 750 3
1910 |i120 | 188 4 i
8 T8 1'% 3 o
0 15 6 0 )
10 1 & | 7.1 2268 _1.A0O .} ).
,; ) ) 8 S5 | 850 100 3
“‘_ - - 9 5 50




Condition

R-5-218

14~-24th

exposure
Onset of
paralyois
to death

£00%

il.1

0.11$

R-5-219

20-28
exposure
Yairly
cod
paralysis
to deeth

1791

71

4.4

0.111

Average of peralyzed animals

5.0

0.113

R-5-277

Apparently
normal
First S
exposures

1831

166

9l

9.4

5.1

0.057

R-5-278

Apparently
normal
First S
exposures

1551

99

64

4.3

2.8

0.043




Table V

Metabolism Data on Rabbits, Before Exposure and During Their First Five §

Rabbit Sample | Urine | Sample Coupos. i
Number |[Weight| Food | Water| Number| Volume | Volume [Compos. | Volume jAliquot | Tk
an em | oo 0o oo oo oo |
R-5-277
Control | 1835 90 315 1 170 170 A 420 8
1820 8% 305 2 250 250
Apparent-| 1810 65 220 3 150 150 3 150 3
ly normel | 1883 70 220 4 172 72 4 178 s
rat ﬂ'# 1820 60 205 5 136 136 5 138 3
exposures| 186% 90 265 6 204 204 ) 204 8
1835 75 | &35 7 170 170 7 170 8
R-35-278
Control | 1600 80 165 1 100 100 A 206 3
1610 63 140 2 106 106
Apparent- | 1610 50 110 S 98 98 S 98 3 8
1y normel | 1868 60 140 4 90 90 4 %0 s
rat S 1565 25 95 5 80 80 o] 80 3
exposures | 1530 10 | 110 ] o2 '} ) 1} 3
1485 0 100 7 136 136 7 1396 - 8
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Meliately vaporized. The skin‘was ‘ohilled to 8:con-
.sidersble extent.

After 24 hours there was a definite rodnoss ot the
treated area and a marked edana Thia reaction disappear-
ed within the rollowing 24 houra, ti; akin appoari&énigrnhli
48 hours after the treatment.

Application of Brom methane would appear to be follow~
ed by a marked local reaction charactarized"by redness and
edeza. This reaction is wore severe than would be expected

from the cooling effect alona. There was apparently no

lasting damage or systemic reaction.
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