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AGSTRACT

The effect of ethyl narathi@n in male rits and dogs nrposed
acutely and subacutely by the inhalation and oral routns wers dcrurminnd..
In acute inhalation tests, gréups of four dogs wore expnoad faour hours tn
five dose levels of parathion rangina from 0.0152 to 37.13 mg/cu m. Due
to the pronounced effect on ChE activity and the shortege ¢f dogs. no
ChEgy Or LCgy values could be obtained. The LCgy is greater than 37.13
mg/cu m. Groups of thirty;fééf rats were exposed feour hours to thirteen
levels of parathion ranging from 0.035 to 35.0 ma/cu m.  The plasma Chigg
with 957 confidence limits is 7.28 (5.24 - 10.72) mg/cu m, The ABC ChEgp
is 5.43 (4.2 ~ 7.03) mg/cu m. Groups of thirty-four rats were exposed to
eight parathion levels ranging from 31.356 to 230.5 mq/cu 1. The LCgy is
24.0 ¢72.9 - 90.4) mg/cu m. [In acute oral studies groups cf four doas
wére exposed to seven dose levels ranging from &.5 to 10.9 ma/kyg. the
plasma ChEgy s 1.67 {(0.94 - 2.96) mg/ka and the RBC ChESO jo 1.% (1.56-
2.12) mg/kg. Groups of four dogs were exposed te five levels of pératnion
ranging from 2.5 to 20.0 ng/kg. The LDgq is 8.27 (4.79 to 14.29) m3/kq.
Toxic signs, i. e. . tremors, convulsions and dcath were noted in dogs at
doses above 2.5 mg/kg. fﬁéhpWasma ChEgQ for rats exposed acutely by the
oral route is 2.5 (2.14 to 3.1) ma/ka, and the REC ChEg yalue 15 2.58
(2.12 to 3.14} my/kg. The LDgq is 6.85 {6.15 to 7.59) ma/kd.

In sub-acute studies groups of six dons were exposed by’
inhalation tn three dose levels of parathion, 0.001, n.01 and 0.20 me/cu ®

ceven hours per day. five days per wook fur six weeks. RRGC ChE and nlasma

ChE determinations were made a1, 2. 4 and G weeks of the ecposure period
]




and post -exposure period. The o.o0l mg/cu m dose 1eve1Awas i nu effect
dose for both plasma and RBC ChE activity, while the 0.01 mg/cu m and

0.20 mg/cu m levels had moderate pronounced ChE effects réspective]y.

RBC ChE activity in dogs exposed to 0.20 m§/cu m did not return to normal
until the 6th post-exposure week. Rats in groups of eighty were tested
subacute by the inhalation route a. dose levels of 0.01, C.10 and 0.74
mg/cu m seven hours/day, five gays/week for six weeks. Blood samples

were obtained at various weekgﬁduring the exposure and post-exposure period
for Cht determinations. The 0.01 mg/cu m dose level was considered to be
a no-effect level for plasma and RBC ChL activity while the 0.10 and 0.74
mg/cu m levels had moderate and pronounced ChE effects respectively. RBC
ChE aétivity in rats exposed to 0.74 mg/cu m did not return to normal

until the sixth post-exposure week. In subacute oral studies c¢n dogs,
groups of six dogs were exposed to 0.05, 0.10 and 0.50 mg/kg for siz weeks
during exposure and post-exposure perinds. Each dog served as his own
control. The least effect on ChE activity was observed at the 0.05 ing,/kg
dose, hile 0.10 and 0.50 mg/kg doses produced moderate and prunounced
effeéts on plasma and R8C ChE activity. Subacute rats were exposed orally
to parathion doses 6f 0.05, 0.10 and 0.25 mg/kg for six weeks. The 0.05
mg/kg dose is a no-effect dose on both plasma and RBC ChE activity. The

0.10 mg/kg dose could be considered as having a moderate effect an the Cht

‘activity. The highest parathion dose, 0.25 mg/ky pruduced pranounced

effects on both plasma and RBC ChE activity.
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IRHALATION AND ORAL STUDLES OF FTHYL PARATHION ADMIMISTERCD
ACUTLLY AND SUB-ACUTELY TO THE RAT AND DOG
I. INTRODUCTION.
Parathion is en "oraanophosphorus”™ insecticide develeped by
5. Gchrader* in 1944, 1t has o molecular weight of 251.27. Its themical

structure 15 as follows:

H { S
M OCs k-
/AR
o \y o w2
. ‘)CPHS
i H

Parathion 1s highly toxic to maemmals and should rot he used
by man unless necessary safety precautions are observed and persenal -
protective equipment. is used. The parathion hazard is divected to
persgnnel cmployed in agriculture especially those who handls the
insacticide and are involved in sprnyiﬁq prbcodurez. Emplovecs ¥ in-
dustriazl plants where parathion is packaged and synthesized should also
be aware of the parathion hazard.

The National Institute of Jccupational Safetv and HeaTth.(NIOSH)
in order to establish the threshold limit value {TLV) for ethvl parathion,
required additional acute and subacute toxicity studies oﬁ rats and dogs
exposed by the oral and inhalation routes.

vhe offect of the insecticide on both erythrocvte (RBC) and plasma

cholinesterase (ChU) activity «n dous and rats was to be used to establish

* Handbook of Tovizelogy Volume 111, National Acadeny of Sciences. National

Resea b Tounc i1 by Witlian 0. Megherhon, 1959 W 0. Saanders Co. Phlg-
delpiiin and London.




inhalation-to-oral toxicity rd%ios‘b From thrse experimental results in “fi
animals it is expected that one could predict levels of humen exposure |

based upon the effects of PFREC and plasma ChE activity or inkibition.

Tevels,

These studies were funded by HIOSH énd the work was conducted

by the Biomedical Laboratory, Toxicology Division located at the Edgewood

Arsenal area of Aberdeen Proving Ground. Maryland.

. EXPERIMENTAL .
A.Inhalation Toxicty.

A technical grade of Parathion, made by the Monsanto Compary,
wes used in these tests. The diazo gssay was 29.33%,

Adult male colony rats {Sprogue-Dewley crossed with wWistar)
and cure bred nale adult heag1Q,doga were used for the inhalation and
orel tests. .

i descriptionvof the wethod used to determire cholinesterase

values in blnod samples obtained from rats and dogs exposed to ethyl . .'«ujf

parathion by both the inhalation and intrsaastric routes is shown below.

The blood samples from rats and dogs exposed to cthyl parathicn

were analyzed by Technicon Autoanalyzer method N17P. [Cach samplé as .

received was spun ddwn in an International lortuble Refrigerated Centrifuge
at 2000 rpi (approximately 700G6) for 20 minutes at 4°C. The red cells and

plasra were separated and 0.4 ml of each was diluted to 2.0 ml with sal: e.
When N4 mi of rod coils or piasma were not available a Tesser vaolume was

used but the proportions of sample to saline diluent wae kept at 1:4.




Operating Conditions

50 samples/hr 1-1 sampling rate

20 mi arelyl thiocholine diodide substrate

flow el - 15 mm tubular

amalytical wavelenoth - 420

buffer - 00 ni Tris* pH 7.4

color reagent - 0.1 g 5.5'Dithiobis-2-nitrobenzoic acid qs te

i liter with pH 7.4 tris buffer.

Standardization --- activity is measured in Dece International
units of thiochoiine formed by enzyme per liter at 37°C under the operating
conditions for method H17F.

Praparation of Thiocheiine Standsrd .

weinn cut 01445 grams oure Acetyl Thiocholine lodide.

Nissolve completely in 5 ml 0.2N NAQH.

Qg tu 100 o) with distilled water. This stock solution is

5.0 it in’Lhiétholine, ph is approximately 9.0.

Make un o serial set of d

he steg
(2.0

utions from

i t
(G.25 m), 107 (0.5 mM), 267 (1.0 mM), 40

3 0 ]
,\ S
and 60 (3.0 mM).

Catculations - - Stock is & mM or __ 5000 micro moles
liter

The IUB** defines 1 unit of enzymwe activity as the amount cf
enzyme that will catalyze the transiormation of one wicromoie of substrate
per minute under speciiied reaction conditicns.

10 [UR International Unite = 1 deca unit
The incubatiun time.in methad N17F rens between 5-6 mnutes.
Froblem - A sample peah is ddencice? an peek height Lo the stock standard.

4

Assure tae dncubation Bine i< 5.60 minutes,  Phat is the activity ¢ the

sample as expressed in Deca Units per liter?

Tris (hvdrosyme Lhy Y aminome thane

The ITnternational sninn of Riochenictry (IUH\.




EOE

Solutien - micro mgles/liler
incubation tipe x 10

- = Deca Units

The stock solution is equivalent to a sampla nf 20.¢ deca units per iiter

activity: however, the zample was diluted 1:4 with saline and is only 207

(v/v) in red cells or plasiia.  The samples original activity was 5 (90.5}

-

nr 654,56, The gnalytical procedure is not accurate to 4 significant figures

and the answer ;hou]d Le rounded nff to 254 Deca Units per liter of undiluted

red cells ar plasme.

Quality Centrol - Paper strip controls were made up and run. The paper

strips were made up hy the ﬁéthod of Fleisher, Analytical Chemistry
Volume 27, pp 1080-22.

Hormal serur of equine origin was diluted ad runs as a control

ppriodically. This eguine serum wds chbtained from the ?itmar-Moore Company,

Indianapolis, Indiana.

1. Acute Toxicity in Male Rats.

Groups of thirty-four male rats were exposed to narathion aercsol

in a 1000 liter dyamic fi&h chamber for four hours. Chamber air samples
were colloctid on two fiberclass filter pads. The parathion on the pads
was diluted with isopropyl alcohol and analyzed by ¢ 1as chromatographic
technique. farticle size was determined hy use ¢f a Qockester cascade

impactor.

Durineg exponure the rats wre obsurved for toxic sians and death.

\

tlnod samples Forored Srood eoll (RECY and plasme cholinesterase g

determinations were obtaied Tron groupn Gf s rals ab 4 hours and 1.7,

"7 and fourteen days oxposire. thLBU and LlTnn V”'W‘“‘“”T‘(nl;u14tod_




Seventy-one male rats as bhaseline unexposed controls and additional
unexposed rats were used a5 contrals for various concentration levels.
Twenty parathion concentration levels vanging from 9,035 to 230.0 ma/cu m
were used in the acute studies.

i'l(_

The instrunentation and procedures for measuring ethyl parathicn

by the yas chromatographic technique are as follows.

Instrunent: Micro-Tek Mocel MT 220 supplied by Micro-Tek Instruments
Corpuration a subsidiary of Tractor, Inc.. Austin, Texas 78721.

Detector:  Fiame Photometric Detector, Model FPD 100 with phosphrous
filter supplied by Melphar. Inc., a subsidiary of Westinghouse Air Brake
Co., Falls Church, VA.

(olumn: 6 fr., glass (0D - 0.4 mm, [D 0.2 mm)
100 0V-], Chromsorb W, 80/100 mesh supplied by Applied Science Lahorateries,
Inc.. PO Box 440, State College, PA .

Carrier Gas: 'litrugen, nrepurified grade. supplied by lLinda fGas Froducts.

Recorder: (1} Autolab System IV, B, Computing Intenrator for chromatcgraghy
supplied by Autouab, @ division of Spectra-Physics. 653 Uivde Avenue.
Mountain View, [ 94401 and (2} Spectrum 1021 Fitter and Amplifier sunpiied

oy Spectrum Scientific Corp., 2401 Ogletown Road, iewark, DCLC. 1971

10 ul Hamilton {£701) supplied by the Hemilton Co.. Reno. Nevada.

————— .

Sample Size: 4.0 ul with 1.0 wl isopropanol pusher, and ca. 1.0 ul air

space in between.

__Temperature: Injection Fort - 2559C
Cotumn - 2259C
Detector = 1600C {max. for this FPD set-up)

Flow Rate.

i T Pressure T Eotameter T Flow
CApsig) o Settinu  cc/min STF
Carrier qas, nitrogen 40 0.1 S

250

Oxyyent

Hyarogen®? a0 NG

Adrt» 200
* o qunvlied by Linda fas Products, nrepurified
. unpufitd by Aberdeen roving oune
" .
L




Metention Tiue: Varathion - 4.6 minutes

Pracedures: A parathion reference standard solution was obtained fram
Monsanto Company on 15 May 1975 and had a purity by diazo assay of 95,32

Using thig Standard, the followina solutions wore prepared in isopropanal,

fperivents] Conen Level ~ 77707 -
1.0 Jiirer
2.1 /Niter
0.0 Sliter

The concentration of parathion is samples |
follows:

(PAs) (Conzn. Std) (Yol. Solvent)

.Y G TR LT - C e e

(4T AT

PA_ = Peut area count, of sanple

PA L4 = Peak area counts of Stondard solutinm
std )

- Standard Corcn Tevel ™~

4,96 /o
Q.512 /m)
0.05Y¢  /m)

Miter) was calculated as

Lancn. (14 = foncentration 0f staudard solution inowigiel .,

Volsaivent = Vol of Tsapvopanal used for oxtraction i1 wl.

V0Taiy = Volume oF Sampled 397 in 1iter.”

2. Acyte Jexicity in Male Dogs.

Groups of four dogs were exposed to five concentration levele of

parathion aerosol for four hours. The rarathion concentrations were 0.0153,

0.145. 3.42, 3.95 and ¥/.15 wg/cu m. The animels were abserved for toxic

signs during ane aftor evposure.  5lo0d saiples wmre obtained frar the doqs

Prior to ciposure Yer o haseline conlrol red bload ceis ont and plasma ki

vietues . Additronal blood samples were obtained from tho dog, dust prior

Loexposaer and at S poura T oday o 2 odavy Jodays ana 14 davs post exposyre

for Chi dererminations.




‘ 3. Subacute Toxicity in Male Rats. .\ .

Eighty male rats were czposed to parathien aerosol for scven
nours per day, five days a week for six weeks to threelevels cof parathion.
The three levels of parathidn wére 0.91, 0.70 and 3.7 img/cu m. Bleoogd
camples were obtained from 71 rats for red blood cell and plasma ChE
Jeterminations. These rats served as baseline controis. fGroups of ten
control rats were sacrificed for blood samples along with ten expcsed rats
at various weeks during the six week exposure period and the six-week nost
axposure period.  The rals were observed for toxic siuns and weighed hefore
sampliny blcod and sacrifice.

4. Sub-Acute Toxicity in Male Dogs.

Groups of six« dogs were exposed Lo three Tevais of parathion
2rosol for seven hours per day, five days per week for six weeks. The

0 dogs were held fur six weeks post exposure observation. Glood sampies
were: obtained from the Jdoys at various weeks during the expus:ure and the
six week post-exposure period for red blood cell plasma Cht determinations.
Hegative control animals in groups of six were carried with the exposed
dogs. The three parathion concentration levels are 2.001, 0.01 and 0.20
mg/cu m.

The dogs were nbservéd'for toxic signs. All dogs were examined
hy a veterinarsian prior Lo use in this study and declared te be free of
nfectious disease.

The pre-exposure hlood samples tor ChE determipations were taken
from each doy.  The averaqe RRC and plasma ChE values served as experimental
controls and each dor alon served as its own contral.

B. Oral Toxicily.

Thie Parathian used in Lhese studies was Monwanto Technical arade

|
|
7 f
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R vt - b T R S IO i

Std Conc. of Final Conc.

of Spike Soln
{area count) ( y/ml)

Conc. of Parathion
Recovered =
( y/ml)

Conc. of parathion
recoverad

Final concn of
spike

3810 0.496

3810 0.496

3810 0.496

0.655

0.679

0.675

99.0

102.6

102.0




ethyl narathion, Tt was 92,5 parathion and 1.0° inortiinqrﬂdiﬂﬂt-
Animgls used in these experiment were adults male dogs {Peaales) and
adult male rats (Spraque-Dawley/Wistar strain).

.A1i athyl parathion used in the following teste wes adninistered
in capsules by the oral route to dogs and by a stonmach tube in rats. Thgr
parathion Qas diluted to working concentrations with corn oii.

H. RESULTS_AMD BISCUSSION.
inhalation Cffects of Ethyl Farathion.

1. Acute Studies - Rats.

Mortality and Toxic Responses.
Tne Lib for male rats exposed for four hours to parathion aercsals
is 84.00 {(74.0-9G.4) mg/cu m*. These data are shown in table 1. Toxic <igns
i. c., tremors. cenvilsions, saiivatien, respiratérv difficulty, and qéaph
were seem in rots exposed to concentration ranying from 50 t0 230.3 me U m,
ir;e'EDrj far treaors is 73.67 (67.15-80.83) mgscu m end the EDSO for convu1sion§
0.6 mg/cu m [96.0 127.4) . These data are shown in tables 2 and 3.

The ET values for tremors, convulsions and death in rats exposed

50
to respective concentrations of 97.0, 100.6, 118.5 and 230.5 mg/cu m are
shown in Appendix, tables 1A-12A. A summary of these effects is shown in
table 4. Figures 1 thur & illustrate the 1-99 response for these toxic
cigns. Other observetions noted at the lowest concentration level tested
126.08 mg/ci w) qere as follows: 43 min - occasional sneezing, 50 min -
possible nose irritation, 4 hrs- approximately 15732 had diarrhea, scrotal
area was wet with urino and 3.5 hrs pest exposure - appeared letharaic and
a iew had "wet dnq shakes".

* The Statistics of Ricassav, o 1. Bliss, val. 11. Academic Press, Inc.
New York, 1947 :




; Probit Anulysis for Mortality in R

Mortality ©Fraction
(24 rats)

(/24
(/34
3/ 34

10/31

1
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Chl [

Jeterini ions
50 ptermiinations.

Thirteen dosage levels ranging from 0.04 to 35.00 ng/cu m

were ased for the detemaination of REC and plasma Chi values. The AGC

*

~

CHEEO A4% deternined to be 5.43 (4.20-7.03° mg/cu m. The plasma ChES(

wes delermined to be 7.28 mg/cu m (5.24-10.12) mgcu =, A sumaary of these:
results are shown in tabies 5 and 6. The RBC and plesma CRE activities
for the erposed rats wampled at 4 hours, 1. 2. 7 and 14 2ays post exposure
are shown in taple 7; A statistical evualatian of tnese date are in
bppendiz, Lobie 1340 Hed bLlood crll and plesma Che activity curves for
rats exposed four tours to ethyl parathion aerosols 2re shown in fioures
.6 thur 13, The dashed curves (= Y diilustrates the actual RBC ChC
activities while the snlid curves represent the statistical best fits.
The dashed curves { ) . ) illustrates the actual piasme ChE activities
while the selid curves represents the statistical hest fits., Figures YA~
anc 2A i the Appendix sumnarize these data.

2. PRgute Studies -Dogs

a. Mortality, Toxic Responses snd ChEgn Determinations.

Groups of four dngs each were wxposed to five parathion con-
centration levels: 0.0183, 2,145, 2,42, £.93 and 27.13 ma/cu m, No deaths
occurred in.doqs exposrd to these concentrations. The exposure time for
all groups was 240 minutes. Cholincsterase was signifizantly inhibited by
11 five ¢ancentrations. llowever. due to tnc high Tevels nf depressian
seem in each qroup. and the fact that Tower concentrations could not bhe
tested due io té ?hurtaqn of dogs, calculations of Chfsn values were not

possible. A suemary of theses arve shown in tables & and 9. Fiqures 14

and 14 -show the RRC and plasma Cht curves for dogs exposed once for 4 hours

o athyl arathion
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PROBIT ANALYSRTS FOR PLASHN il N

RATS FOLLCOWING ToOLR HOUR INHALYVION EXPOSUNES TO ETHYL PARNTITON
(Blood sampled 24 hours poast cxposurce)

Nase SChE  (plasms)

(g/cu m) Inhibition (34 rats) Chll Inkibition  (ag/cu m) Lower Limit  dlever L

0.0 0 P 0.02 (et d n.14
0.21 ) 0 : lo 0.51 N HI
0.24 24 30 1.79

0.83 37 | 30 7.28 5.24 10,12

0.91 12 54 103,85 27025 396,485

1.21 0 .99 . 3648;22 231,53 57485.56

f—
(@2

to
o
~
(%2}
o o]

12.80 - 69

19.06 o2 Probit Y=4.

=~
w
~1

+°.862 Log x
26.08 58 : : i
31.36 77
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TABLLE '7 .

RECD BLOOD CELL AND PLASMA CIHOLINESTERASE VALUES OF RATS EXFPOSED

BY INHALATTON T0 PARATHION AEROSCLS FOR FOUR HOURS

Parathicn ) Percent ChE Activity PFrom Start of Exposure
Concg
moocu.m i lrs Jidirs 48 jlrs 168 tirs 536 Hrs
RBC PLASMA RBC PLASMA RBC PLASMA RBC PLASMA RBC PLASMA

0.033 83.01 100.0 93.0 100.00 90.78 100.00 91.43 100.¢C0O 82.90 -100.00

C.204 67.31 SO.Si 92.45 106.¢C0 100.0‘ 100.00 97.67 100.00 70.45 100.00

0.235 100.0 79.72 72.52 75.80  86.17 80.41  100.0 76.49 73.84 66.81

n,825 66.15 62.67 82.062 62.07 66.15 75.80 74 .33 90.09 85.04 68.98

0.905 100.0 88.47 91.90 88.01 81.34 6S.42 87.89 $0.64 77.04 75.60

i.gl 100.0 100.0 89.48 100.0 78.95 100.0 79.75 99.68% 44,71 RN IS

.17 83.78 65.49 _69.95 71.95 69.05 69.37 74.28 73.98 77.62 70.98

2.265 56.35 52.03 -39.76 42.25 71.74 68.08 77.87 80.62° 52.82 50.27

12.30 66.36 47.97 42.37 31.18 45.74 14.46 59.94 73.06 61.39 67.22
19.06 42.90 46.70 31.02 47.97 18.46 - 58.86 49.0 .59.59 78.25 77.51
26.08 24.44 33.39 15.10 42.25 42.30 37.82 46,0 64.20 - 57.57 58.36
31.36 12.12 39.63 19.74 22.58 19.01 26.95 57.42 67.05 74.14°  63.04 :
35.0 43.76 24.42 52.48 25.57 27.11 27.88 48.95 . 61.05 -60.11 77.28 :




TG : o T TABLE 8

. Summary Of Parathion Dog Exposures
7 i : - , — (Avg of 4 Dogs) — e
A " Parathion Exposure ‘ - . Cholinesterase ¥ of Normal = Hortalfty -~ .
. _“Run No.- Concentration: - ~ Time .. Ct Toxic Signs Time RBC Plasma 24-hour .- -
f? ;'mgfﬁu M :j;; o .féijn ':. .mé thcu m . ) — 5 B 1 . 3

"240°  2143.20  Lacrimation - 1/4  4-hour 64.15 13.91 074

24 -hour
48-hour
7-day

e S0 e l4-day i

12.72
3.85
9.41

30.05 .




Date

{Avg of 4 Dogs)

. . Cholinesterase § of Normal Mortality
Concentration Toxic Signs i

Plasma

1

19.69 0/4

AV

B 3N

erage of Z‘Chamber samples collected at 1 and 2 houfs.
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FABLE O

Red Blcood Cell and Plasma Cholinestevase Values of Dogs Exposed by Inhalation

To Paratihion Aerosals for Fo':r Hours

% Percent CHE  Activity From Start ot LExposure
Conc. . .
mg/cu m | J hr _ 2dnr J3hr 168hTr - 336RT
. : I RBC Plasma RBC | Tasma] RBC | Flasma| RBC {Plasma’] ReC (T Tasna B
0.0152 ; 62.10 17.92 49.27 114.20 {44,011 15.12i71.57{ 35.40 §§.C20 75.05
= L | | _
0.15 69.90 39.61 55.70 120,23 }56.70] 17.26156.40) 27.96 59.861 37.28
~ ; ——
3.4 - 70.80 23.20 44.40 §12.72 1 38.80 3.85(19.0¢ 9,41 24.5 30.05
N 3.9 , 64.15 ©13.91 42.41 6.70 [ 37.09 7.10126.79{ 2G6.52 37.000 31.93
37.13 P T2.53 19.69 45.11 8.30 17781 16.14164.911 38.01 §5.341 76.3¢
|
| i | i
- - - ~ N e A A -
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The individual curves for plasma and RBC:ChE activity for each dose
level are shown in figures 3A thur 7A of the Appendix.. The solid lines

represent the statistical hest fit curve while the dashed lines connect

the individual points.
3. Sub-Acute St udjes.

a. Rats.

Bascd on the information obtained from acutely exposing rats, the

estimated no c¢ffect dose (0.01 ng/cu @) was scelected [or subacute testing.

Two additional duse levels 0.10 and -0.74 mg/cu m were tested to obtain

moderate and prencunced effects on Chll,

These data qre sumuarized in table 10 and jllustrated in figures

16 thru 19Y. The levels selected for testing were experimentally verified.

The 0.01 my/en m concentration was determined Lo he a no-eficcen dose while

Cthe 0.10 mg/cu m level produced moderate efiects. A provonnced effcct was

produced by the higheat dusc Tevel 0.74 mp/ceu m. Table 14A thiyu 19a show

the statisgrical cvaluations of these data.

Three charher sampies wore collected doring cach 7 hour exposure

for analvsis ol parathion, The resulzs, including the marn concentratiocn

for all three dose levels, are shown in Appendix, table 204, The average

patathion concentrationg, daily Ct's, cunolative Ct's and toxic sigas are

in Appendix tahles SFA 224 and LR

N lesie siens were seen in the rate exposed 1o 0001 and 000

mesen m. However, one rat dicd on the st expoesure day ool

Jevel. Fatbological eacminalion showed that Phe vat had 1

but na sipaiticant lesions due to parathion exposure.  One

he Jowest

i, e et inn

unesposed cepirol

yat from the U010 mpden m proup Jied on the ninth day. This vat showed

acute kidoney, ureter and Bladder it hae et i,

2

¢




TABLE

Red Blood Cell and Plasma Cholinesterase Values of Rats [xvosed
l‘:'

- - By iInhaiazion to VParath ' on  A\evosols

: Pfercent ChE \le\xf:_ﬁg_
Week No.1 Weok No. . Week NoL 3 oot Nol
Concentration ~ REG Frasma “RBC Tldasma “RBU PIasma RLGC T PTasma
(nma/cu m)

0.01 538 .96 93 100 - - 69 97 6.6 Yo.8 uvl.3 9G.2

0.10 57 99 60 66 - -

(o))
T
~i
o)

6G.7 G2.3 Exposure Termins

i
‘AN
-2
€8]
ot
fe]
—
Y
N
s
o

. 0.74 58 68 50 67 23,8 22.7 25.5 - 40.0

Percent ChE Activity - Tost-Exposure Period

118.5 141,53

o
o
P
in
~No
O
~
(=]
S
-
—
-~
~3

'

[

94 99.4 -




There woere no other cignificant lesions.  The cause of death could not %
N

' 5
be deliniteily related o the action ol parathion, At the highest para-

thion level, 0.74 my/en m, two tats died, one on the 10Lh day of cxposure .

]

and one on the 28th day ol ezposure.  The rat that died on the teoth day :

Af cxposure showed conpesind lungs on gross exawmination and edena on

microscopic examinaticn. This was an agent related lesion. The rat that :

dicd on the 22uh dav Shewed acute Inng conpeation and ne significant

lesions.

Two rats were zsaecrificed at the Kiphest parathion level after
L ¢ i

5 and 15 days exposrra dae to thelr peor pbvsical appearance.  The rat

that was socrificed on the 5th day of e¥rosure had severe malecclusion.

The other rats showed tremors and ataxia twenty-four hours before

sacrifice. This rat had eseaped frem its coage and was Teowe v the chamber, .

Blood hematocrit values weve obtained on Yeur contrels and nine

' exposed rats after the last exposure to a parathicn coencercration of 0,74

o pg/cu m. The values for the four controls wene 47.8, 49.0, 5L.0 and 43,9 ' .

49.3,

47.8,

mgZ. The values Tor the nine oxposcd rats were 4700, 44,9,

45.5, 47,3, 48.8, 47.8, 46.6 maZ. The averapge was 47.2 wmgZ. This value

is not significantly different from the control average.

The rats were weighed just prior to obtaining bloued samples,

during the exposure and post-exposure period.  The body weights of the

rats exposed to all three subicute parathion conceatrations are shown

in Appendix table 24A,  Ravs palned weipht theoughout the esposure and

post expasure perfods at all tiwee paratiaion levels. Thene bady weights

2

are shown graphically in fipures 20 and

[
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Repzeet jve Lroups of sy doys cacy Wel'e exposed to sirbourne para-

thion concentrationg of D.001, 0.071 any 0.20 mp/eu m, The RBC and plasma e
ChF ALIVILy values are shown in ranle . Flgures 84 throush 114 of

the Appendix Hoctiates the nhulinuntornse dvtivities for phe CxXposure and

POSE exposure perindg.,

Red biond cony and plagma ChE activities tested ar the 0.00;]

mpfcu a rdace level rom i) Cssend ial ]y unchan;cd during the ajx woeek exposyre
period  n PRSt exhogyre Tecavery poriad, This doge level would he can-
Sidarcd a  ni-clfect Joen] At the 0 01 mg/cu m dasc level, chi activity

was 78,64 for upe R THU T Oy e PIasma ac the epy af the 20d week af

eXposure,  Thie fevel wonld pe corsidered o hovivg ap interucdiate cffect.
The high dose, (3, 2 neCn m, conld he considored ag havivg a sovere clfect,
By the o, the 2 Hevtdviry g 530l and plasun activity
was 25,57, ppe Chi: “vtiviey did ant Yebuvi to nornng Walid the del week
of the pae R N R s WO poriad, N, other ta,.ie SIuns werp Obnesved

in these deg s

Fipuroa o2 o400 23

-
Hanw o

@ rewth curves fop g subchronic dcgs

Appendiz table 250 1lists the daily conceniration for dags exposed to para-

thion witn . AN Cone i rat S and R PHYIE PR Timits, ADppond i o
tahlo; IHAL DTN A ShA Shag e Ao il oy adn g UL Dve e v

Fhe d s,

TR e

1 ,"{\, ada HEEE N DN VOTL 0 g Ly i tin aenf e 4. Moo,y

i '.(‘Ht-"lfn)', AT IT Oral doese oy

-

v Parathion in copp R R SRR AN




groups of rats, 10 per proup, received doses of cthyl parathion ranging
from 10.0 mg/ks to 4.0 mp/kg.  The results of this study are shown in
tahle 12, The 24=hour LD50 wis found to be 6.8% (6.15-7.605 ap/ta.
Table 13 lists the toxic signs obscerved during tuis ]'DSO ctudv and pives

the ET. 's for tLoxic signs as well as the KDSO for coch proup. lFigures 24

50

through 27 illustrate the 1-997 response for these sipns,

b.

The acute ChESO determinarions in adult male rats required the
use of 80 rats, 10 of which served as contrels. All rats received a
constant duse \'C‘)]lm‘.ir of 3anl/kg of the purathior/corn ¢il scluticn.  The
concéniration of p.u'ath‘irm. per wl of corn ofl woe varied in erder to
maintain the constanl dose voluwe., The vesults of this study ave shown
in table 14 (BERC) and table 15 (plasma). The !‘;MI.Chli;O was deternined Lo
be 2,979 (G ri7-T00a1) me/ha and the plosan Chl."_){' was 2.646 (20103-3.6047
mg/ke.

2. Acute Stuadies - Dogs,

et ormina i inns,

a. Mart:

Titw, Toxie aespogsare oo i

- CoTwenty aco ]l male dogs were used Lo deternine the Zd- onr L.})SU

[x)
.

following oral dosing with ethvl parathion. Table 16 lists the five dose

levels (me/ke) veed, the per cent of dogs respending at each dess level and

the Biiss <tatiniical analyois for the [0 (AL etk ) Texie wignn

H

and times to ddoath s Tisted in tabbe T/00 Becance of the Timir el

numher s et doges el to determiae the I.ll,(l o st i tieal analvis oy
N '
Cine Lo peaponse W done,
The avute thd For hoth REC ool ploces S actavit s i G

1)

is shown in tables 18 (RBGY aad 00 (plasea) . Dogs in prounps of teur

. ———
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TABLE 11
Subacute Inhalation Toxicity Studics of Ethyl Parathion i» Six Nogs

Exposed Seven Heurs/Day, Five Days/Week, For Six Weoks.

Parathion Exposure Period : Post Exposure
Cencentration (Day § Wecks) _ (Weeks)

j T
1 l 2 4|
{9a>')‘ . |
I !

§ -
% Activity (average of six dogs 5 1ty (avérage o

ne/cu m ChE

RBC 101!134.5 129 1106.0 3¢ % 50 .

Plasma 88% 88 96 95 78. 97

REC 124%105.7 .4 86.

Plasma 113 902.° n9. 71.

RBC §8.3 .q 74.

Plasma 46




TABLE 12
‘ Rat 24 Hr. LDs, Following Cral Administration of Ethyvl Parathicn
‘ P aliss Statistical Analysis 959
- | Dose Motrtality Dose
i . _img/kKg 10 Rats/dose | Percent = mg/kg Lower Limit  Upper Limit |
13.0 160.0 1 4.49 3.59 5.62
; 7.9 | 8§9.0 10 5.72 5.01 6.53
' 6.3 20.0 30 6.23 5.57 6.97
5.0 10.0 50 6.85 6.18 7.60
R 4.0 0.0 84 8.21 7.17 9.40
3
99 10.45 8.33 13.16
- '»' : VR 4 ""."ﬁ'lb-‘lu#‘n,‘.;\';u.;~ »ua-».." " ‘ e i M ' AR LS o .- 3 .:‘ Rt ?‘




TABLE 15

EDSO'S (minute) EDSO'S and LDSO For Toxic Siuns and Death ir Male Rats

Following a Single Oral Exposurc to Ethyl Parathion

Dose i i _ _ R i
(mg/kg ﬁ Trerors } Salivation Convulsions ' Prostration |
- g —
AP C16,50 P 10/10 10/10 A Lo/iw
20 ; 0.7 330 12.3 i
TR e e LAY {25.8 - 42.4) (34.1 - 52.4)
) - ; —_
- !
i il ; 9/10 3/10 7/10
42l j 72.1 75.3 Sn.4
C030.1 - 62.3) ¢ (48.4 - 167.4) P51 - 1257 (30.7 - 127.7)
, i
| & 6.3 1 10/10 4/10 2/%0 2/10
3 ! 62 :
l -
|

w
[ew]
ped
[e]
~
ped
(e}
1~
~
o
o
(8]
~
ped
o
P
~
—

FD__. And i “4.43 6.27 6.69 7.0
LD;g(QS% C. L. (4.48 - 4.48) (5.64 - 6.98) (5.98 - 7.84) (6.30 - 7.80)

(mg/kg)

i
1
i
!
{

a/ Number of animals Responding




Rat Acute RBC ChIEgo Followisnp Oral Adminstration ©of Vb1 Darathion

L

Dose 5 Inhibition | Bliss Statistical Amalysis 955 C. L.
mg//kg 10/ rats/dose g Per cend Dose . Dower Limit | Upper Limit
i na e
( : =
{ 0.175 8.1 1 g 0.035 0.021 0.057
i. [}

0.350 12.6 16 ’ 0.410 0.518 . 0.527
0.700 27.4 30 | 0.977 0.799 1.195
|
1.400 32.2 50 2.579 2.117 3.141
2.800 51.8 84 16.236 11.716 22.499

5.600 69.7
99 160.792 106.402 342.114
7.000 69.0




TABLE 1S

Rat Acute Plasma ChESO Fo]]owfng Ural AdTinistration or Ethyl Parathion

Dose % Inhibition : Bliss Statistical Analysis  95%

ng/kg 10 Rat/dose Per "ent'l lb_jse Lower Limit upper Limit
L '
i mwa/kg i

L175 0.00 1 0094 1.03. .

16

30
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LD
50

In Adult Male Dogs

TABLE

Xy

following thal Lxposwme to Cihvl Parathien in Cor 0il

Dose " ! Bliss Statisticar Analvsis
L L S
mz/Kyg rortality i ' ' :
4 Nogs/dose toor Cent ; Dase me/Ku ! Lower Linmit i
i ] |
20.0 100 L ; 1.1 b 6,13 2567
T ¥ ‘
15.8 75 I i 1,12 : 1.29 io13.07
' |
10.0 50 }‘30 i 5 T 253 15753
| i i
6.3 50 i 30 377 T 4,79 IR
i !
2.5 0 &4 15.50 : 6.61 ? 36.34
| !
| i
' 1
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TABLE 17

Observed Toxic Signs and Times Te Death

In Male Dogs Exposed Orally To Ethyl Parathion

Dose i Time To Toxic Sign {minutes) , J
mg/kg | Tremors Ataxia Salivation  Convulsions | . Prestration | Death :
! - 1
120.0 | 15.0 12.0 -- 20.0 25.0 30.0,63.0 E
L 15.0 15.0 -- 15.0,120.0 20.0,120.0 120,20 on '
15.8 27.0,28.0 -- -- 50.0 55.0 710 i
. 58.0 -- -- 58.0 67.0 1329.0 S0.0i
10.0 90.0 90.0 90.0,97.0 93.0 -- 120.0, onf
i 97.0 97.0 137.0 98.0 -- i
6.3 55.0,65.0 40.0 - 85.0 50.0 195.6 |
68.0 50.0 -- 178.0 185.0 on ‘

- .
2.5 -- -- -- -- -~ -- j




TABLE 18

Dog Acute RBC ChE  Following Oral Adninstration of Ethyl Parathion

% Inhibition i Bliss Statistical Analyvsis
95% C. L.

4 dops/dose , ! !
Percent Dosc mu/ke Lower Limit Upper Limit

73.0 1 0.604 0.000 | 0.050

]
0.032 0.412

2.115

58.141

8112.656




he

TABLE

' - >

19

Dog Acute Plasma ChEg, Following Oral Administration of Ethyl Parathion

Dose | % Inhibition Bliss Staristical Analysis
. 05% C. L., _
ma/k 4 dogs/dose Percent | Dose mg/kg | Lower Limitt  Upper Limit
. t
10.0 65.0 1 0.000 0.000 l 0.299
i
2.5 59.0 :
.' T
1.26 40.9 16 0.020 0.0u0 | G.5895
0.50 42.0
30 0.161 0.015 1.548
50 1.670 0.942 2.950
| .
84 141.422 4.061 4294.405
99 53974.509 12.157 239,629,433.000




'

were given anc of (our dose levels of ethyl parathion in corn oil and blood

samples for ChE activity analysis were.taken 24 hours post exposure.

The BBC ChHSO was found to be 1.497(1.060-2.115) mg/kg and the plasma

ChEg,y was 1.670(0.942-2.960) mg/kg. N

3. Sub-Acute Studies.

a. Rats.
A total of 480 adult male rats were used to debermine the
effects of repeated daily expoéurc 1 to ethyl parathion. Une hajf

of the rats received daily doses of corn oil (5 days/week for 6 wceks)

and served as solvent controls while the other 240 rats received daily doses

f ethyl parathion in corn oil. All rats wcre weighed daily and dases

were given on a ml/ky basis. Control rals reccived 1 ml/kg of corn
0il and cxposed (test) rats received 1 ml/ky of corn oil containing the
ethyl parathion in concentrations of 0.25 mg/&l, 0.10 mg/ml or 0.05 mg/ml.
There were 80 rats per dose level in the cexposed groups.

The bleeding schedule for ChE determinatiecn was 10 control and
10 ¢xposed rats for cach dosc level at 1, 2, 4 and 6 weeks during exposure
and at 1, 2, 4 and 6 weeks post exposure if required.

The results of this study are shown In table 20. The high dose
(0.25 mg/ kg) produced about a 55% inhibition in RBC ChE activity and 48%
inbibition of the plasma ChE activity. No sianficont inhibition resulted
frnm the 0.05 mg/ke dose while the 0.1 mp/kp dose produced about 297 in-
hibition ol RBC ChE activity., The 0.7% mo/kp dose rats were recovered Lo
normal levels at six weeks post exposure, while the two lower dose levels

were recovered at one week post exposure.

o
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Table 20

ChE Determination in Male Rat Following Daily (S5day/wk/éwks) COral Exposure to Ethyl Parathion in Corn 0Oil

Paircent Residual <ChE Activicv

Week of Exposure Week Post Exposure

T

-

44,




The rat data are illustrated in figures 2% thru 31, These
are computed lines designed to give the best statistical fit to the
actual data. TFigures 28 and 29 represcent the RBC and plasma ChE values
during the exposurc period. Figures 30 and 31 show the post exposure
ChE values for RBC and plasma ChE.

No toxic signs were obscrved in any of these test or control

rats during or after cexposure. Weipht gained by controls was not signi-

fiéant]y different from that gained by .the exposcd rat groups. Tigures
32 through 34 show the growth curves for rats exposed to 0.05, 0.10 and
0.25 mg/kg respectively.

' b. Dogs.

2,

o

Twenty-four adult male dogs were exposed orally, 5 days/weck
for 6 weeks to one of three dose levels of ethyl parathion in seolution
with corn oil. The dogs were divided into three groups of eight each.
Each group had six dogs exposed ta parathion and twe degs (controel) to

~neat corn 0il. All dops were weiéhed on a weekly sohedule and doses
werc piven on g omp/lke hasis.,

Blood samplus for ChE determination were taken at 1, 2, 4 and
6 weeks during exposure and at 1, 2, 4 and 6 wecks post exposure if
noedgd. Post cxposure dops were bled only until novmal or negr normal
levels of Chll activity had returnad.

The results ol these dally vepeiated doses of ethyl parathion
are shown in table 200 The 0050 nyg/ky dose preduced after 6 weeks
exposurc an approzimate 58% inhibition of RﬁC Chll and 857 inhibition of
the plasma Chf activity. Recovery at six weeks post exposure was

Incomplete har hod teached A74 of narmal tor RBC ChE and 747 of normal

for plasma Chi,  Ialihition from the 010 me ke and 0,05 mp/kp dose of

37

}
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ChE Determination

Favie 21
in Maie Dogs Follewing Daily (5day/wk/owks) Oral Fxposure To Ethvl Paraihion In Corn

o1l

gg;éy ChE Per Cent Residual Chil dctivier o
aa/ke Typer Week of Exposurc . Week Post Exposure
L] 2 3 & s 6 1 2 3 < 5 6
RBC [74.3 | 64.6 | __ | 50.7 i 120413000 T asi0 Teso 1 67.0
0. __ ! . | s —
Plasma |21.9 | 36.6 | __ | 80.0 | 15.0 [ 70.0  s2.0 93.¢ ! 74.6
i | { R
\ - H . A :
REC [72.6 i 85.7 | 81.1 80.0 | 77.1 % 83.5 | '\ 90.8 |
0.1 : ‘ ' ; ‘
Plasma [24.3 | 31.9 | _ | 44.4 61.1 | 165.0 | 95.6 | 90.3
i l - - .
RBC |81.5 [105.2 101.3 _ 1 82,6 69.8| 95.3 101.3 | o
9.05
Plasma |44.4 | 67.7 | 87.3 54.2 | 73.9 } $2.3 99.3
o




parathion werc Ciwilar. The 0.1 mg/kp dose did inhibit ChE activity

slightly more el recovery rates were very closc and nmenr normal levels

of ChE activiin wre ceached by two-weeks post cxposure. Figures 35

through 38 shaonr This sibas data graphically hosed on per cent residual

Cnk activity. Thuse wravhs arce computed lines drawn to give the best

statistical il €0 the actual data.

Mo texic sighs were obsorved in any of the dogs during or

arter theiv cspouure o these levels of parathion. Also there was no

significant wedshi lont or gain in any of the animals tested. Flgure

39 shows Lhe gros.h curves for thesc dogs.

» 4. Chi Nhecovery Rata.

A total of B0 male rats were used to determine the recovery

rate of RBC and plasm Chit activity following o single oral dose of 2.80

mg/kg of ctlyl parathion, Sixty of the rats were exposed to the para-

thion amd 20 rags received neat corn oil and serve.” as controls. Rats

woere hled at A, 24, 98, 72, 163, and 336 hours post ¢xposurc.

lecovery rates of the RBC and plasma ChE activity ar= shown -

in table 22. After 336 hours, recovery of the RBC ChE activity was only

67 per cent of normal while the plasma ChE was still 11 per ceont inhibited.
These data sre praphically represented in figure 40. Thesc
Lines are computed statistieally to host it the actual data poinkts.

b, [logs,

Four adult male dogs were given a sinple oral dose of ethyl

parathion (7.5 mp /b)) and post exposure hlaad samples were taken at

24, 264, 360, 640 aud 864 hours post exposnic. AL 24 hours post eXposure s

REO CLE activity wis G5 Pnhibited anl plasma ChF activity was 597 Inhibived.




Table 22 :

ChE Recovery in Male Rats Following a Single Oral Dose (2.80 m3/kg) of Echyl

Parachion
’ : . " Time ] %Z Residual Ch¥
Pcst Expesure KBC Plasna
4 Hrs 4.2 34.9 °
2% Hrs 46,5 428
48 Hrs 55.7 51.5
72 Hrs 50.9 : 85.2 -
168 Hrs 60.1 © 65.5 :
A -
S 336 Hrs 66.7 89.3




%

%
it

2

Recovery to near normal levels was reached at 864 hours post esposure for
the REC ChE activity and at 696 hours post exposur@ for th% plasma Chi
activity. Results of this expcrimenf are listed in table 23 and a graphic
representation of the data is given in figure 41, Thiﬁlfigurc is a

statistical representation of the best fit of the acutal data as drawn

by computer.,
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TARLE 25

Pecovery i Male Togs Following a  Single Oral
Lthyi Parathion

Dose (2.5 my/

3, [% P PR
T Residua:
T

N 1

L

;
e
g
ChE

T ost
: Exposurs

1

:
24 Hrs
|

360 Hrs

696 Hrs

Thr

864 Hrs




Iv. SUMMARY_AND CONCLUSJONS.

The effect of ethyl parathion in male rats and dogs exposed
acutely and subacutely by the inhalation and oral routes were determined.
In acute inhalation tests., groups of four dogs were exposed four hours to
five dose levels of parathion ranging from 0.0153 to 37.13 mg/cu m. Due
to the pronounced effect on ChE actlivity and the shortage of dogs, no
ChE50 or LCSO values could be obtained. The LC50 is greater than 37.13
mg/cu m. Groups of thirty-four rats were exposed four hours to thirteen
levels of parathion ranging from 0.035 to 35.0 mg/cu m. The plasma ChE50
with 954 confidence limits is 7.28 (5.24-10.12) mg/cu m. The RBC ChE50
is5.43 (4.2-7.03) mg/cu m. Groups of thirty-four rafs were exposed to
eight parathion levels ranging from 31.36 to 230.5 mg/cu m. The LC50 is

24.0 (78.9 - 90.4) mg/cu m. In acute oral studies groups of four doés were

exposed to seven dose levels ranging from 0.5 to 10.0 mg/kg.  The plasma

ChEgy s 1.67 (0.94-2.96) mg/kg and the RBC ChE.o is 1.5 (1.06- 2.12) ma/kg.

0
Groups of four dogs were exposed to five levels of parathion ranging

from 2.5 to 20.0 mg/kg. The L050 is 8.27 (4.79 t0 14.29) mg/kg. Toxic
signs, i. e., tremors, convulsions and death were noted in dogs at doses
~above 2.5 mg/kg. The plasma ChEgg for rats exposed acutely by the oral
route is 2.5 (2.14 to 3.1 ) mg/kg, and the RBC ChEgy value is 2.58
{2.12 to 3.14) mg/kg. The LDgq is 6.85 (6.18 t0 7.59) mg/kg.
In sub-acute studies groups of six dogs were exposed by

inhalation to three dose levels of parathion, 0.001, 0.01 and 0.20 mg/cu m

seven hours per day, five days per week for six weeks. RBC ChE and plasma

ChE determinations were made at 1, 2, 4 and 6 weeks of the exposure period
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and post -exposure period. The 0.00l mg/cu m dose level was a no effect

dose for both plasma and RBC ChE activity, while the 0.01 mg/cu m and
0.20 mg/cu m levels had moderate pronounced ChE effects respectively.

RBC ChE activity in dogs exposed to 0.20 mg/cu m did not return to normal
until the 6th post-exposure week. Rats in yroups of eighty were tested
subacute by the inhalation route at dose levels of 0.01, 0.10 and 0.74
mg/cu m seven hours/day, five days/week for six weeks. Blood samples +g; 
were obtained at various weeks during the exposure and post-exposure period
for Cht determinations. The 0.0) mg/cu m dose level was considered to be

a no-effect level for plasma and RBC ChE activity while the 0.10 and 0.74
mg/cu m levels had moderate and pronounced ChE effects respectively. RBC
Cht activity in rats exposed to 0.74 mg/cu m did not return to nommal

until tke sixth post-exposure week. In subacute oral studies on dogs,
groups of six dogs were exposed to 0.05, 0.10 and 0.50 mg/kg for six weeks
during exposure and post-exposure periods. Each dog served as his own
control. The least affect on ChE activity was observed at the 0.05 mg/kg
dose, while 0.10 and 0.50 mg/kg doses produced moderate and pronounced

effects on- plasma and RBC ChE activity. Subacute rats were exposed orally

to parathion doses of 0.05, 0.10 and 0.25 mg/kg for six weeks. The 0.05
mg/kq dose is a no-effect dose on both plasma and RBC ChE activity. - The.
0.10 mg/kg dose could be considered as having a moderate effect on the ChE
activity. The highest parathﬁon dose, 0.25 mg/kg produced pronounced

effects on both plasma and RBC ChE activity.
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FIGURES 1K TEXT OF PARATHIOL REPORY
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% RESPONSE

C199%, RESPONSE TIMES FOR THEMORS, CONVULSIONS AND DEATH IN RATS
I EXPOSLD ACUTELY FOIt FOUR HOURS TO EIHYL PARATHION ALROSOL
! (0DOSE = 47.0 My/Cu M)
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Figure 3.

1.89% RLSPONSE TIMECS FOR TREMORS, CONVULSIONS AND DEATH IN RATS

EXPOSED ACUTELY FOR FOUR HOQURS TO ETHYL PARATHION AELROSOL
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Figure 4. .
199% RLSPONSE TIMES FOR TREMORS, CONVULSIONS AND DEATH

1IN RATS EXPOSED ACUTILY FOR. FOUR HOURS 10 ETHYL PARATHION
{DOSF = 118.5 My/Cu M)
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Figure 5. )

1.99% RESPONSL TIMES FOR TIREMORS, CONVULSIONS AND DEATH IN RATS

EXPOSED ACUTELY FOR FOUR HOURS TO ETHYL PARATHION AELROSOL
{DOSE=230.5 Mg/Cu M)
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Figure 6. RED BLOOD CELL AND PLASMA CHOLINESTERASE CURVES FOR RATS
EXPOSED FOUR HOURS TO ETHYL PARATHION AEROSOL
(CONCENTRATION = 0.035 mg/cu m)
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Figure 7. RED BLOOD CELL AND PLASMA CHOLINESTERASE CURVES FOR RATS
EXPOSED FOUR HOURS TO ETHYL PARATHION AEROSOL

(CONCENTRATION = 0.220 mg/cu m) o
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i Figure 8. RED BLOOD CELL AND PLASMA CHOLINESTERASE CURVES FOR RATS
EXPOSED FOUR HOURS TO ETHYL PARATHION AEROSOL
{CONCENTRATION = 0.98 mg/cu m)
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Figure 8A.

RBC ChE % ACTIVITY

INHALATION EXPOSURES TO ETHYL PARATHION

150

135

1204

—

.

b3
ML

0
P

754

60

RED BLOOD CELL ChE ACTIVITY IN DOGS DURING SUB-ACUTE

C . O = 0.001 MG/CUM
30 A = 0.01 MG/CUM
0 = 0.20 MG/CUM
154
DURING EXPOSURE
4, T T ) T T T T T T T T T T
0 1 2 3 4 5 ' 6 7 8 9 10 1 12
WEEKS




Figure 9. RED BLOOD CELL AND PLASMA CHOLINESTERASE CURVES FOR RATS
' EXPOSED FOUR HOURS TO ETHYL PARATHION AEROSOL
(CONCENTRATION = 2.22 mg/cu m)
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RBC ChE % ACTIVITY

Figure 9A. RECOVERY RATE OF RBC ChE ACTIVITY IN DOGS FOLLOWING
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Figure 10. RED BLOOD CELL AND PLASMA CHOLINESTERASE CURVES FOR RATS
EXPOSED FOUR HOURS TO ETHYL PARATHION AEROSOL
{CONCENTRATION = 12.80 mg/cu m)
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Figure 10A.
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Figure 11. RED BLOOD CELL AND PLASMA CHOLUINESTERASE CURVES FOR RATS

" ChE % ACTIVITY

EXPQOSED FOUR HOURS TO ETHYL PARATHION AEROSOL
(CCNCENTRATION = 19.06 mg/cu m)
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Figure 11A.  RECOVERY RATE OF PLASMA ChE ACTIVITY IN DOGS

FOLLOWING SUB-ACUTE INHALATION EXPOSURES
150 TO ETHYL PARATHION
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Figure 12. RED BLOOD CELL AND PLASMA CHOLINESTERASE CURVES FOR RATS
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ChE % ACTIVITY

Figure 13. RED BLOOD CELL AND PLASMA CHOLINESTERASE CURVES FOR RATS
EXPOSED FOUR HOURS TO ETHYL PARATHION AEROSOL M
(CONCENTRATION = 33.2 mg/cu m)
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Figure 14. RED BLOOD CELL ChE CURVES FOR DOGS EXPOSED ’ ‘
FOUR HOURS TO ETHYL PARATHION
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Figure 15. PLASMA ChE ACTIVITY IN DOGS EXPOSED BY INHALATION
FOR FOUR HOURS TO ETHYL PARATHION
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Figure 16. RED BLOOD CELL ChE ACTIVITY IN RATS DURING SUB-ACUTE

INHALATION EXPOSURES TO ETHYL PARATHION
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Figure 17. RECOVERY RATE OF RBC ChE ACTIVITY IN RATS FOLLOWING

SUB-ACUTE INHALATION EXPOSURES TO ETHYL PARATHION
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Figure 18. PLASMA ChE ACTIVITY IN RATS DURING SUB-ACUTE
INHALATION EXPOSURES TO ETHYL PARATHION
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Figure 19. RECOVERY RATE OF PLASMA ChE ACTIVITY IN RATS FOLLOWING
SUB-ACUTE INHALATION EXPOSURES TO ETHYL PARATHION
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Bl Figure 20. GROWTH CURVE OF SUBACUTE RATS EXPOSED TO ETHYL PARATHION FOR 6 WEEKS BY INHALATION ROUTE
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Figure ZI.GRQ\WH CURVE OF SUBACUTE RATS EXPOSED TO ETHYL PARATHION FOR 6 WEEKS BY THE INHALATION ROUTE
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Figure 23.
GROWTH CURVE OF SUBACUTE DOGS EXPOSED TO ETHYL PARATHION FOR 6 WEEKS BY THE INHALATION ROUTE

140 -
120 A
P 0.01 Mg/Cu M o . o
100 - c
L TR U U—-—_O_NIFLO_L____ e o----=8
1
G i
x .
= 8.0 T
T
w
e
8 60 A o——— o EXPOSED
(@]
G- - - - - © CONTROL
40 A
20 . -
DURING EXPOSURE POST EXPOSURE
O T T T T T —'—r'—“‘7~‘1”‘ e T TT T 7 T It | T T
0 1 2 3 4 5 6 7 8 9 10 1 12

TIME (WEEKS)




Figure 24. 1 — 99% " RESPONSE TIMFE FOR TREMORS IN RATS
EXPOSED ACUTELY TO ETHYL PARATHION
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Figure 25.1 - 99% RESPONSE TIME FOR TREMORS IN RATS
EXPOSED ACUTELY TO ETHYL PARATHION
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Figure 26.1 - 99% RCSPONSE TIMES FOR TREMORS, CONVULSIONS AND DEATH
IN RATS EXPOSED ACUTELY TO ETHYL PARATHION
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Figure 27,
189% RESPONSE TIMLS FOR TREMORS, COMNVULSIORNS AND DIATH
N RATS [XPOSED ACUTELY TO ETHYLEL PARATHION
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Figure 28. RESIDUAL RBC ChE ACTIVITY IN RATS EXPOSED ORALLY TO

ETHYL PARATHION
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Figure 29. RESIDUAL PLASMA ChE ACTIVITY IN RATS EXPOSED
ORALLY TO ETHYL PARATHION
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Figure 30. RECOVERY RATE OF RBC ChE ACTIVITY IN RATS
FOLLOWING ORAL EXPOSURE TO ETHYL PARATHION
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Figure 31. RECOVERY RATE OF PLASMA ChE ACTIVITY IN RATS
FOLLOWING ORAL EXPOSURE TO ETHYL PARATHION
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Figure 32. GROWTH CURVE OF SUB-ACUTE RATS EXPOSED TO ETHYL PARATHION
FOR SIX WEEKS BY THE INTRAGASTRIC ROUTE
(DOSE=0.05MG/KG})
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Figure 33. GROWTH CURVE OF SUB-ACUTE RATS EXPOSED TO ETHYL PARATHION
FOR SIX W=EKS BY THE INTRAGASTRIC ROUTE
(DOSE = 0.10 MG/KG)
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Figure 34. GROWTH CURVE OF SUB-ACUTE RATS EXPOSED TO ETHYL PARATHION
FOR SIX WEEKS BY THE INTRAGASTRIC RQUTE
(DOSE = 0.25 MG/KG)
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RBC ChE % ACTIVITY
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PLASMA ChE % ACTIVITY

Figure 36. RESIDUAL PLASMA ChE ACTIVITY IN DOGS EXPOSED ORALLY

TO ETHYL PARATHION
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Figure 37. RECOVERY RATE OF RBC ChE ACTIVITY IN DOGS FOLLOWING ORAL
' EXPOSURE TO ETHYL PARATHION
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Figure 33.
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Fiqure 39. GROWTH CURVE OF SUB—ACUTE DOGS EXPOSED TO ETHYL
) PARATHION FOR SIX WEEKS BY THE ORAL ROUTE
(DOSES=0.5, 0.1 AND 0.05 MG/KG)
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Figure 40. RECOVERY RATE O~ ChE ACTIVITY IN RATS EXPOSED TO A SINGLE
ORAL DOSE (2.80 MG/KG) OF ETHYL PARATHION T —
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Figure 41. RECOVERY RATE OF Cht ACTIVITY IN DOGS.

EXPOSED TO A SINGLE ORAL DOSE (2.5 mg/kg)
OF ETHYL PARATHION
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