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The !ollowmg is a joiu! report of two indepehdeng toxsco)ogic. mvest:o R
gations of- lz-d:bromo# -chloropropane, CHgBrCHBrCH,Cl conducted ;
concurrentlv and mdependently by the ‘Biochemical. Reséarch Laboratory - .
of The Dow. Chemical: Company and ‘the* Department of ‘Pharmacology -
and Experimental Therapeutics of the University" of Cahfornia ‘School
of Medicine in San Francisco.! This compound:is sold primarily as a
soil fumigant under the names of Fumazone® and Nemagon® and is very
effective as a nematocide. It has the unique property of low toxicity for
most plants after their roots are established and its relatively low vapor
b pressure and high density assure a long residence in the soil. This report
‘ summarizes the results o! tomcolognc studies_on. laborator; ammals con-
ducted in order to allow the assessment of toxic hazards -associated with
its manufacture, handling, and use. Included in this report are the results
of studies to determine the effect of single application of the material
to the eves, single and repeated application to the skin, single and repeated
oral administration, single and repeated inhalation of the vapors, and the
measurement of sensory threshold values. Limited studies involving
intramuscular injection and hormonal protection are also reported.

1 This study was supported in part by a grant from the Shell Development
Company.

2 Trademark, The Dow Chemical Company.

8 Trademark, Shell Chemical Corporation. T
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Single-Dose Oral Toxmty o/ 1,Z-beromo-.?-d:loroproﬁane

The results of oral mtubauon of l Z-dxbromo-sochloropropane are gwen
Jn Table 1.

; ‘{Snrcu~Dow. Oluu To:ucm' : :
70 Sﬂtm s’:c:w S ER

Species Sex L.bomorym T Laboratory Be'

Rat Male . 017 (015-0200% 030 (0.23-037)
Mouse Female 0.26 . 041 (0.27-062)
Guinea pig Male — : : 0.21 (0.15-0.30)
Rabbit Male - ' .0.18 (not calculable)’
Chick Unsorted - 0.06 (0.04-0.10)

¢ Values: LDy (19720 confidence limits) in grams per kilogram body weight.

V Unpublished data, Stanford: Research Institute.

¢ Laboratory B noted that kidney degeneration was evident 2 weeks after treal-
ment of rats with doses of 0.126 and 0.2% g/kg. Recovery was very slow. .
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-2 da ,pnd healed completély. ’
"nse petwoen an’ unwa,;h{ﬂ fcye

“singlé.appliation of 0.5 m) to

resulted in no'.lrriuuon to: the mim’

crustiness was’ ;pparehl.‘ However, microscopic examination:of the: skin
of one rabbit reyealed ‘much moreasevere ‘Injury. ‘The superfi

» pearancc and no gross systermc eﬂects or \nscera'l abnormalitles were iound
. microscopically. S
Y Ten repeated 24-bour apphcat:ons of a. 10% solution fn dxpropy]ene Skl
( glycol, methy] ether, resulted only in slight hyperemia and scaliness on

* the uncovered ear or when bandaged on the shaven belly. The toxicity

by skin absorption was studied by a modified Draize technique. An
- LDga of 1.4 (0.80~2.5) g/kg was obtained when the material was applied
+:;undiluted for 24 hours -An LDuol 0.5 (0. 34—0 75) was: obtained when
-the material” was §pphed asa JO% solution in propylene glvcol

Smglc Exposures o] Rals Jo the Vapors oj I,2-Dtbromo~3-chloropropane .

When studied in laboralory A, drritation of the eyes and respiratory
passage was apparent s6dncentrations of 60 ppm and higher. Slight to
moderate depression ‘of the central nervous system was indicated by

: apathy, sluggnshness, and ataxia, but complete hypnosis never occurred.

i Clouding of the cornea or Jens was seen at the higher concentrations. All
deaths occurred within 72 hours. The following LCTy, values (with the
19.°20 confidence limits) were found: 1 hour, 368 ppm: 2 hours, 232 ppm
(202-265) ; 4 hours, 154 ppm (135-177): and 8 hours, 103 ppm (90-118)
(see Fig. 1).

The results of exposure of male rats to 1,2-dibromo-3-chloropropane in
laboratory B are also shown in Fig. 1. The concentrations of 290 and
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548 : T. R. TORKELSON ’r:r AL.

190 ppm were determined by combustion -analysis of the air during
_exposure. ‘This was found necessaryat these <higher ooncentrauons .owing
.10 Joss of .the : cbemicnl .onthe walls aud

‘Delayed deaths ‘were ‘common; : tecover).

600

k]
| |
i X
| N
300 :
2/12 2B S/u\\l
| ]
200
?zm T2/ie T.,.. 6/6
VAPOR CONCENTRATION, ‘ X
PPM BY VOLUME \
100 : < 3
| Tors  Jass
| '
50 ! ‘ ~575
!
30 :
02 © oS 1.0 20 40 1.0
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Fic. 1. The acute vapor toxicity of 1.2-dibromo-3-chloropropane for rats, The
line connects the LCTy,, values (X) reported by laboratory A. The circles represent
the results of exposures made by laboratory B. The fraction b) each circle represents
the mortality resulting frcm that exposure.

that an unusually wide range of exposures caused mortality. This may
have been due to secondary infections resulting from the weakened con-
dition of the rats.

Repeated Exposures of Rats to 12-Dibromo-3-chloropropane

The results of repeated exposures conducted in both laboratories are
summarized below and in Tables 2, 3, and 4. Exposures routinely were
for 7 hours per day S days per week. The concentrations were determined
by chemical analysis.

Thirteen of a group of 15 male rats died during fifteen exposures to

ing of the’ exposute chamber, .
 The concentutnons of 100 and*so ppm are based on the calculatea values. .
‘was very slow in all. animals.
The kidneys were particularly” affected, permanent. scarring being noted

in animals exposed.to concentrations as low as 50 ppm. It was noted
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TOXICITY - DIBKOMOCHLOROPROPANE '549 :

40 ppm. Survivors were emaciated and had- nasal ‘discharge. They died
during the fifth week of exposure. Extenswe changcs were seen in the
testes and kidneys. In another :experiment, six exposures :esulted invery
poor’ health and loss of weight. ‘1 ung congesuon, cloudy swelling of the
livers, and nephritis were noted in all of a group of $ male and § Iemale
rats. The testes of one male were atrophied ‘

Fifteen male rats exposed to 20 ppm gained very little wezght. Ten
died between the 35th and 48th exposures. Depilation was noted after
2 weeks and dulling of the corneas after 5 weeks. Gross lesions were
seen in the lungs, intestinal mucosa, kidneys, and testes. The testes were
usually atrophied (Table 2). Atelectasis and emphysema were seen in
the lungs, as well as focal bronchopneumonia.

Thirteen of 15 male rats exposed to 10 ppm 50 times in 70 days sur-
vived the -exposures - ‘but were adversely afiected, as shown by ‘lack of
weight gain, depilation and dulling of the corneas. Patbology of this
group was similar to that. noted in ‘more severe exposures. Liver and
kidney:body weight ratios were elevated significantly (Table 2). The
hemoglobin content of the blood and leucocyle counts were normal
(Table 3).

In a larger experiment, 50-66 exposures to 12 ppm in 70-92 days were
severely damaging to groups of 20 male and 20 female rats, 10 male and
10 female guinea pigs, 3 male and 3 female rabbits, and 2 female monkeys.
In the male and female rats, 40 and 505 mortality occurred. Death of
the rats was generally attributed to lung infections. The most striking
observation at autopsy was severe atrophy and degeneration of the testes
of all species. In the rats this was characterized by degenerative changes
_in the seminiferous tubules, an increase in Sertoli cells, reduction in the

number of sperm cells, and development of abnormal forms of sperm
cells.

Centrilobular congestion and dilation of the sinusoids of the liver
occurred in male and female rats. Cloudy swelling of the epithelial lining
of the proximal convoluted tubules, with a slight increase in interstitial
tissue of the kidneys, occurred in the male rats. Since both sexes of rats
showed evidence of pneumonia as well as increased lung weight, the
increase in polymorphonuclear neutrophiles (Table 3) was probably due
to the infection.

Both monkeys developed severe secondary :infections, probably as a
result of a weakened condition produced by chemical exposures. The ex-
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TABLE 2 »n
MortaLity, Wrtcnt Gain ANp OrcaAn:Bony Wrecrer Ratios orF Antmars Given 50-66 7-Hour Exrosurres 1o 1,2-Disromo- 8
J-criuomoprorane 1R A .
Body weight
Vapor ' change:
Number concen- net gain . .
of tration Moﬂality mm- ofﬂﬂ Wﬁh‘s (ﬂ/lmg body “-)
Species exposures (ppm)  Sex ratio X 100 Liver Kidney Lung Spleen Testes Heart
Laboratory A .
Rat 50 0 M 0/1$ 108 357 063 0.63 - 1.02 —_—
50 < M 0/18 2% 1940 0.64 0.64 - om. -
0 10 M- 2/18 152 406" 0810 0.75 - osde - o~ ¢t
50 20 M 10/15 199 4.740 0848 0.84 - - §
15 40 M 13/18 w <
Labortatory B - R E
Rahbit 0 0 M 0/3 — 243 0.46 041 0.02 0.19 . 020 3
: 0 0 F 0/3 - Controls were not sacrificed L z
66 12 M 0/3 - 253 056 - 041 - 004 oo - 020 N
66 12 F 0/3 — 307 048 039 004, i OAR g
Guinea 0 0 M 0/10 120 309 0.62 0.59 0.10 086 - 031 ¥
pig n 0 F 1/10 116 365 067 066 048 ISRt ¥, D
66 12 M 0/10 122 348 0.64 0.58 0.20 osre oM
66 12 F 0/10 13 348 068 . 069 0.14 RIS
Rat 0 0 M 0/20 150 342 0.72 0.55 0.36
0 0 F 0/20 s 342 0.74 0.72 043
50 12 M 8/20 760 367 0.R3 1.01e 036 .99% y
50 12 F 10/20 40 362 0.%6¢ 124+ 040 T~ 044

a Significantly: different from control value (P < 0.05).
& Not slatittically significant owing to decreased body weight. Marked pathological changes occurred.

~ ~
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» TABLE 3 ,
Aveascry, JIZMaToLnw VALUES oF ANmars Goven $0-66  7-Hour Exrosusis 10 1,2-DinoMo-3-CHLOROPROPANE IN AR
| Nombe  canten- ' Number Hema- Packed ___ Diffcrential connt (%)
o e of - tyation of WRC ghobin cell Neutro- l._\'mplsé-rr}:mno- Eosino-
Specics - " exposures  (ppm)  Scx - animals copnt - (g/100ml) volume - philes - cytes T cvles philes
Laboratory A -° . L T ML s , T =
Rat 50 0 M 1S e — - - - - £
- s M T3 168 - — —_ -~ S - 8
10 M 13 60 — — - — - ~
20 M S 143 - - - — — 1]
R .. Laboratory B o - [ . g
L Monkey '~ S066 12 F 2 S oo ke — - - - B
' Rabbit .63 o M 2 B 1 ¥ - — - - 8
Tl T 12 M 2 - “o — - C - — <3
Guinga ' ¢ . ' R , )
ig . . 66 -0 M 3 - — 440 -_— - —_ — ]
v o o F 3 — 46.0 — - — - 3
R 1”2 M 2 - 450 - - - — h
S 1”2 ¥ 3 - 430 - - - - Z
Rat 50 0 M 2 142 480 15.8 82.0 28 0
: ' . 0 F 2 136 425 15.5 815 30 0
. o 12 M 4 10560 144 476 2926 68.8 20 0
B AT 12 F 4 12480 146 466 §1.00 48.2 08 0
¢ Significantly dificrent from coniral value (P < 005).
? The monkeys were moribund and extremely emaciated. Aplastic anemia was evident.
o ) "
3 w
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tensive hematologic changes seen at autopty (T;ble 3) were considered v
‘to be due to the secondary Infections, and not ‘a:primary result of ‘the .
chemical exposures. Guinea ipigs were essentially ‘unaflected except for = .
“a decrease in testicular weight and slight cloud) swelling and mty changes o
“in the livers. ‘Rabbits showed onl) a slightly significant dec:ease !n body :
weight besides the decreased testicular weight.

Sodium bromide levels of the blood serum were elevated but not to
levels of physiological significance (see Table 4). Analyses were made
by the gold chloride method of Wuth (1927).

TABLE 4
AVERAGE SErUM BRrOMIDE LEVELS AFTER 30-66 7-HOUR ExPosures 10 12 PrM oOF
1,2-DIBROMO-3-CHLOROPROPANE IN AIRC

NaBr .(mg, 100m] serum)?®

. Number of , :
Species exposures Sex : Control _ Exposed
Rat ¢ 50 M ' 0.0 109
F 00 128
Guinea pig 66 M ) 2.3 8.2
- F .18 6.7
Rabbit 66 M 31 9.7

@ Laboratory B.
b Analyses were made by the gold chlonde melhod of Wuth (1927).

In a group of 15 male rats exposed to § ppm $0 times in 70 days, no
deaths occurred but weight gain was sxgmﬁcamly Jow (Table 2). No
dulling of the cornea was noted, but two rats kept their eves closed. At
autopsy the changes noted were focal and limited to the epithelium of
the testes, the collecting tubules of the kidneys, and the bronchioles. - An
increase in liver:body weight ratio was found. Although not statistically
significant because of large internal variation within the group, the
testicular weight was reduced to 507 of normal in half of the rats. The
hemoglobin content and leucocyte count of the blood were normal.

Repeated Intramuscular Injection—12 Daxs, Laboratory A

Because the inhalation experiments indicated the possibility of changes
in cellular elements of the bone marrow and upon the circulating blood
cells, the effects of 1,2-dibromo-3-chloropropane were further studied
by repeated intramuscular injection of male rats. Five rats (the same
stock as that used in the acute studies) were given 25mg kg intra-

-~
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-.-muscularly daily for 3 davs. this tcries was repeated aner a 4-day rest
-+ period. - Blood samples were. ‘taken from the proximal_end ‘of ‘the tail vein
" on the first, fourth, eighth, ‘and ‘twelfth’ days. After’ th -
“been taken, the rats were weighed and then killed"to secure the femoral
bone marrow. A control group of 5 rats was given similar treatment, except

that propylene glycol was substituted for the test compound.

Each blood sample was smeared on slides, and four sets of counts were
made of the leucocytes the average count was then determined. Similarly,
the bone marrow smears were counted in four areas each, and the total
number of nucleated cells was determined. ' There was no attempt to
differentiate between the types of nucleated cells found.

The mean leucocyte count of the control animals rose from 10 to 14

thousand per cubic millimeter .during‘the experimental period (Table §).

TABLE §
AvEraceE HEMATOLOGIC VALUES Axp Bopy WEIGHTS OF Gnovrs oF § Mu.t RA'rs
RecenTvé Two SERIES OF 3 CONSECUTNE Damly INTRAMUSCULAR INJECTIONS®

-r

Days on Experiment: 0 4 8 12
Group Number of Injections: 0 3 4 6
Propylene glycol-  Average body weight (g) 141 145 157 152

injecied controls  Leucocyte count/mm3 10,000 10,900 12,400 14,200
. Nucleated cells in :

femoral smear/mm3 - -— — 170 X 308
Propylene ghvcol  Average body weight (g) 171 -— 177 18%
plus 28 mg ‘kg Leucocyte count /mm3 7,200 7,700 12,400 11,500 *
1,2-dibromo- Nudleated cells in ‘
3.chloropropane femoral smear. ‘'mm3® — -— — 140 X 108

¢ Data from laberatcry A.

During the first series of injections, the counts of the experimental rats
remained in the neighborhood of 7.5 thousand; however, the second pair
of counts showed a rise to almost double this number. as did the control
counts. The mean marrow-cell count of the experimental animals was
140 X10% not- below normal. Hence, hematologic changes noted in the
vapor exposure studies may be considered to be the results of mfeclnons
secondary to the chemical exposure.

Chronic Ingc.vtion—QO Days, Laboratory A

The sample was the same as that used in the acute toxicity studies, and
the rats were obtained from the same source. A population of approxi-

http://legacy.library.ucsf.edu/tid/bzh25d00/pdf
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mately 200 male and female rats ‘were mninhined in the laboratory for{'
2 weeks prior to the star( of the the experiment Those ‘which did not
gain weight normally were ‘discarded, and 94 vats of each sex were "
randomized from the remainder ‘tnto five: groups of 14 and one group of -
the experim ¢ males ranged in weight

" from 105 to 145 g and the females from 80 to 125 g Tbev were housedv
in wire-bottom cages in pairs, the' sexes sepal ated.

10 (control). ‘At the start’o

The basic diet was po“dered maintemnce feed; fresh miace wilh
1,2-dibromo-3-chloropropane were prepared every 2 weeks. Some loss of
the compound through evaporation was anticipated. but more frequent
mixing was impractical. Two samples of the mixed feed were chemically
analyzed during the course of the experiment, and the loss was found
to be negligible. The feed containers were metabolism Jars with mesh
tops and were refilled thrice weekly.

The original dietary levels were 0, S, 20, 50, ‘150, ‘and -450 ppm by -

weight. Subsequem 10 the comp)etnon of: this first’ experlmem, 14 males
and 14 females were fed a diet’ contaimng 1350 ppm. .

The rats were weighed individually ‘each ‘week and examined daxh for
general health and activity. At the end ‘of 90 days all survivors were
decapitated under light ether: thcsthes:a Liver:body weight and
kidney:body weight ratios and percentage body weight gains were com-
pared by the ¢ test; significance was set arbitrarily at P < 0.05. Histologic
examinations were made. by the pathologist: without information concern-
ing the group to which the specimens belonged. Each slide was read twice,
having been resubmitted under a code number; and the two sets of tissues
were mounted and stained by two different laboratories (not laboratory B).

Male and female rats fed diets containing 150 ppm or less of 1,2-
dibromo-3-chloropropane remained in excellent health throughout the 90
days, except for one male rat in the 50-ppm group which died of broncho-

pneumonia during the ninth week. Rats fed 450 ppm showed only vague

and minor signs of physiological disturbance. Their coats were not as
sleek as those of the other groups. At 1350 ppm there was moderate
unthriftiness, inanition, muscular weakness, and decreased activity, but
no signs referable to the central nervous svstem. Four males and two

females fed 1350 ppm died during the course of the experiment. Their -

livers. kidnevs, and stomachs were slightly discolored, and there was
some hypotonicity and edema of the mtestmec Acid hematin was found
in the stomach and in the intestines.

http://legacy.library.ucsf.edu/tid/bzh25d00/pdf
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: \\ eight gain was sngniﬁcamly retarded a 150 pPPM in the females and - -
- .at 450 and ‘1350 ppm in both ‘sexes.. Rats fed 450 and. 1350 ppm_con-.
.. sumed less feed and wasted more than' those fed. Jower. toncentrations. .
\: 7*The livers of females fed 450 and 1350 ppm and the kidneys of those fed .
‘20 ppm and higher were significantly heavier:than those 'of the controls,f
but there were no sngniﬁum rhﬁerences ‘among the males :except in ‘the
' 1350-ppm group. .
Only a few, minimal changes were v)s:b)e on gross e ummation at
necropsy. Microscopically, minimal cloudy swelling was seen in the
livers of five males scattered throughout the experimental groups. -Scat-
tered groups of females had mild cloudy swelling of the kidneys; however,
this change appeared at all dose levels including the control and was seen
only on one set of slides, and not on slides prepared by the other labora-
tory. - Therefore, it is believed to be referable ‘to..the processing of the
tissues or to scattered unrelated infection. : “There ‘were no other ab-
- ‘normalities of interest, and no degenérative changes.

" These data are summarized in Table 6.

TABLE 6 ]
Meax Orcax:Bopy WricHT Rarios AxD WEIGRT GAIN OoF MAre axp Fmalre Rarts
: MAINTAINED FOrR 90 Davs oy Dirts CONTAINING .g),LDmnouo-S-cnwnonom.\*z°
c Average organ weight Body weight change: -
oncen- /1 ' wi. t .
tration (87100 body __) net gain X 100 Mortality
in diet Liver KRidney original 'wt.. : ratio
(ppm) M F M F M F M F
0 345 339 064 063 165 98 0,10 0/10
5 343 3.6 061 065 161 9 0/14  0/14
20 3.36 344 0.64 0.71¢ 157 92 0714 0/14
S0 332 333 062 0.73¢ 162 93 - 1714 /14
150 3.62 242 0.63 0.749 153 780 0,14 0/14
430 347 3.82¢ 0.58 0.73¢ 1190 602 0./14 0/14
1350 4.709 £.500 0.98¢ 1.130 93¢ - 289 4°14 2/14

¢ Significantly different from control valve (P < 0.03).
t Data from laboratory A.
Hormaonal Efiect on Malc Rats, Laboratory B .

Because of the severe effect in the testes of animals exposed to vapors
of 1,2-dibromo-3-chloropropane, an attempt was made to determine
whether intramuscular injection of hormones might. have a beneficial

http://legacy.library.ucsf.edu/tid/bzh25d00/pdf
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- “The rats’ were dmded into enght groups evgn)y matched as to age and
No protective action-against | .
gmonstratqd elthet_grosl,\' of

weught and treated as shown in- Table .7
~ body weight Joss or testicular atrophy was

TABLE 7 _
Meax Frvar Booy* WeicHT AND TESTICULAR WEIGHT OF MALE Rars GIVEX INTRA-

_ MUSCULAR IxJEcTIONS OF HORMONIS AND EXPostd ror 36 7-Hour Prmiops 1 S1
Davs 10 12.5PPM OF 1.2-DIBROMO-3-CHLOROPROPANE®

eﬂ'ect., :l’he"bomones:used v«erc testosterobe,lcortisone, and adrenocor- R

, Number Mean testes weight
‘ Treatment . .of . Mean body . ..° i - .g/100g oy
Injection © Exposure THtS - wd;bl (g)""‘- Grams - “bodywelght = -
Not injected Exposed 8 192 - 2300 U 128
Unexposed 10 : 274, 298 T10
Testosterone, ’ B L ST
0.1 mg at 2-3- Exposed 9 228 " 3,080 0.46%
day intervals Unexposed 4 22 2.30¢ 10.84¢
Cortisone, :
1.0 mg at 2-3- Exposed . 8 199 2.33 1.21
day intervals Unexposed § 262 3.03 118
ACTHY,
0.1 unit at 2-3- Exposed 8 184 238 131%
day intervals Unexposed 5 269 310 107

¢ Laboratory B.

¥ Significantly difierent from uninjected exposed controls (P < 005).

¢ Significantly difierent from uninjected unexposed controls (P < 0.0%).
¢ ACTH = adrenocorticotropic hormone,

microscopically. However, testosterone itself appeared to cause a decrease

in testicular weight in the unexposed animals and enhanced the decrease
in the exposed animals.

Human Sensory Threshold, Laboratory A

An analvzed concentration of 1.7 ppm was maintained in-a chamber
(130 cubic feet) Jong enough 1o permit two human volunteers to test the
atmosphere for odors of the chemical. Both reported a definite, not un-
pleasant odor. This finding was confirmed in laboratory B.

DISCUSSION

There is good general agreement between the results of the two inde-
pendent investigations. Slight differences are 1o be expected; they are

http://legacy.library.ucsf.edu/tid/bzh25d00/pdf
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usuall\' the result -of dlﬂcrenoes in technique and do not mterially affect

Lo - the, conclusions relati"' : o,_lbe hazards of handhng this material; The Be

e o®o vie - spparent’ discrepancy ibétween ‘the LDy values ‘for skin’ absorption, is -

0. . probably the sesult of ‘the ;incrused ‘penctration when the materill is

applied in 8 propylene gl col solution and is ot an unusual ﬁnding

1 2-Dnbromo-3-chloropropane caused general manifestations of toxicn\'
including poor growth, predisposition toward: secondary infection, and a -
specific histological alteration in the testes in male ‘rats receiving SO
repeated 7-hour exposures to S ppm. This was the lowest concentration
studied. The efifect upon testes resulting from exposure to higher concen-
trations was particularly severe, resulting in atrophy, degenerative changes,
reduction of spermatogenesis, and the de\'elopmem of abnormal sperm.

- The ‘results of the dmar) feeding studm uggested ‘2 sex dnﬂ'etence in -
suscepubnht) In female rats an increase in kldney weight resulted from
‘a diet containing 20 ppm, relarded weight gain from:150 ppm; and in- -
creased liver weight from: 450 ppm. The males did not show retarded
‘growth until the dietary concentration reached 450 ppm, and the other
signs appeared only at 1350 ppm Histologic changes were considered
insignificant in all groups. in contrast to the results of repeated inhalation.

( No consistent effects were observed on the circulating blood or on the
marrow. Although bromide could be found in the blood, it was of no
physiological significance and was ‘not usefu! ‘in demonstraung excessive
exposure.’

Since minimal effects were still apparent in ammak exposed repeatedlv
to 5 ppm in air, it is suggested that the concentration of 1.2-dibromo-3-
chloropropane be kept below 1 ppm if repeated. prolonged exposure is
likely. If this precaution is observed, there would seem to be little likeli-
hood of injury. Until further experience is obtained, close observation
of the health of people exposed to this compound should be maintained.

3

SUGGESTED PRECAUTIONS FOR SAFE HANDLING

The following precautions for safe handling are made on the basis of
industrial experience, previous data, and the data presented herein.

S

Inhalation

! The concentration of 1,2-dibromo-3-chloropropane in the air of work
areas should be maintained below 1 ppm. Concentrations of 1,2-dibromo-
3-chloropropane in this range do not have warning properties, but may be

260 %£50¢
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i 5 ‘detected bi' odor b) tomepéople Suhable analytml methods mher than :

eption should be. dependedrupon for control, |

R Conwi;‘ht!ons that, .,-lr"’Jﬂieb'to be injurious 1n shOrt periods oI time‘ SH
“will ‘be*painful to ihe tyes and nose --The: warning odot mul not. be;_-;

ignored,
To prevent i eﬁects from inhalation, ‘l 2-d|bromo-3-chloropropane

should be handled in closed systems or with respiratory protection unless -
adequate ventilation is provided. -If spills :should occur, the area should

be evacuated at once and re-entered only after thorough aeration. 1f it

is necessary to re-enter before aeration is completed, adequate respiratory ’
protection, such as & full-face gas mask equipped. with an organic. vapor . -
(black) ‘canister; an air- or ox;gen-suppbed tespirator, of & self-oontained‘ T

breathing apparatus, should be worn.

Eye Contact

The eyes should be protected from hquid H 2-d|bromo-3-chloropropane
I the likelihood of contact exists, a minimum of side shield safety glasses
should be worn to prevent getting the material in the eyes.

Skin Contact

Protective clothing 1mpermeable to the material should be worn if the
likelihood of ‘skin contact exists. Standard rubber or-neoprene gloves do
not offer adequate protection and should not be relied upon for keeping
the material offl the skin. Compar rubber and polyethylene appear to
offer the most practical protection. 1,2-Dibromo-3-chloropropane should
never be allowed to remain on the skin. Clothing and shoes should not be
allowed to become contaminated with the material, and if they do. they
should be promptly removed and not worn again until completely free of
the material.

Ingestion

All containers should be properly labeled so that ingestion due to mis-
taken identity cannot occur. Keep out of the reach of children and
animals. Hands should be washed with soap and water before eatmg or

smoking.
SUMMARY AND CONCLUSJONS

1,2-Dibromo-3-chloropropane was found to be but slightly irritating to the skin
upon short single exposure. However, repeated applications caused decrosis of the
dermis, the epidermis remaining fairly well preserved. The compound can be ab.
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) Lo sorbed through the skin in toxic amounts. It is not likely to cause permanent injury
' to the eyes on single application but probably will be painful and cause transient
irritation. The compound was found to be moderate to high in’ toxidty from single
. resplratory exposure and highly toxic on repested exposure, producing damage even
- 8t Sppm, the lowest level studied. Excessive exposure to the vapors resulted in
damage to the liver, lddms. and various tissues including sperm cells and semi-
niferous tubules, dermis, bronchioles, renal collecting ‘tubules, Jens and cornea, and
alimentary canal. Injury caused by this compound was noted to be particularly
slow in healing. Precautions for safe bandling of this compound are discussed.
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