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e - pon* 7
E. I. ou Pont o Namouns & Company
'WILMINGTON, DELAWARE 19098

ErLTIIENE Ale A ALY COMMITTES Pebcuary 4, 1983

CERTIPIED MAIL
RETURN RECEIPT REQUESTED

U.8. Envirommental Protection Agency
TSCA-8D1

P. 0. Box 2060
Rockville, MD 20852

Gentlemen:

Health and Safety Data Reporting

Oon behalf of BE. I. du Pont de Nemours and Company
(ou Pont), I am pleased to submit the enclosed health and
safety studies under the Toxic Substances Control Act Section
8(d), 15 U.S.C. 2607(4), and the regulation published at 47
Federal Register 38780 (1982).

This submission supplements Du Pont's December 3,
1982 submission for chemical substances listed in the above
Pederal Register notice. The determination of reportability
vas made aitor Du Pont consulted with and received guidance
from the Agency. Moreover, Du Pont notes that certain por-
tions of the enclosed studies contain confidential business
information for which Du Pont asserts a claim of business
confidentiality under 40 CPR 2.201 et seq. As regquired by
40 CFR 716.16, Du Pont has submitted both confidential and
public copies of each health and safety study. On the con-
fidential copy, the information claimed as confidential
business information is circled in red ink. The confidential
information has been excised from the public copy.

Very truly yours,

Dircctor of Safety, Health

and Enviromnmental Affairc
RRB : mdm

Encs.

-t
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ALKYL PHTHALATES

CAS Nos. 84-74-2, 84-61-7, 84-66-2,
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HEaskell Latoratary ftor
Toxicology and Industrizl “4wdicine

V{laington 9%, Delavare
USA

Gentlamen:

2781 | 196

We refer to our letter of 12/9/58, in which ve informed you that
a ccmpre-ensive investigation of the taxicity snd cancer producing
potential of dihutyl pirthelate vas Lelig carried out in the sci-
ontific laicraterisz of a voll-wmncen Corman manmulacturer. Those

inrestigntions tavo recn ccncladed.
cansor producing <ffact of dioutyl »
t'at of olive oil. T.u German state

T-ay tave eiicwn togt tie
rtinlate 46 not Jgreater t.as
Lealth autborits 1o Cerlin

(undosgesundiicitsazt) hag recagri-ed these lnvcatizations and

agel on them tas porsitted dibutvl
in wnisture-praol coiicprane vitiout

patialate sg  plasticicer

UH=qtation. The corres-

nonling putlicutic: v tue state lLoalth guthority will probably

fsllov tosard tihe et of the yees.

Lg @roet ycu.

Translated by: JAT
/)60

Venitzesser ges Avfsicvisroioss Prol. Deing. Dr &, ¢c. Karl Winaecker

With highest regard
KALLE AKTIENGESCLLGCHAFT
/s/

(oipraturs 1llezidle dut
provably V. Neuss)

Lot ~ -
Lul vi g

« aames, ", sar e

. Vorsead: Or Wilhelm Moves, Dr dernherd Oweretzar, Or Meas Streech
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Scope of seport

This reoort covers only acute toxicity of plasticizers

to cuall experiniental animals.

Katerials
“he plagticizer swajles were received identified only
by awavzrs. Gur interyretation of these nunbers is based on
verbul inforaztion only, but was checked up fairly successfully
by a detemuination of the sguecitic gravity of the sawples.
The sausisles received, and taeir cnemical names, to the best of

our nowledie, are listed below.

SJample 1 “Janticizer™

2 lethyl cecllosolve phthulate
3 lono luuryl shthzlate

4- <rioutyl phosphate

5 Diethyl _.lhithulute

?  WDibutyl hthalate

] Jietnyl ntaulate

9 Wanticizer Lio. 8Y

19 witnox

11 Yrioutyl .hosghate

S eyl cellosodve phtinilate

Jaagles 1 to O werc received in such small amounts
that they were useda only (or & few Juinea pig doses. ‘The results
oi these doses ure iucluded inu tais Teport with the results
of dose3d of swuaa-ico, ¥ v 12, “nell our information led us to
believe the two uumv:rs reyrescnted identical materivls. That
ig, tabular materiul neuded “s:aavle 12% way include guinea a»ig
doses of saagle 2 ona swalle 12.

sorly in this investigution we were told to do no
work on .ono lauryl Lathalate, «s it was not ootainable in
somuerciul quantitics. Loter, &8 results of tests showed other

materiala vo toxic w:i to seelr useless, 3uch nuterials wou1d000004



be dropped, and no Jurther work done on then. .lus, LDy no means
all of the sw..,lus vere carricd Shirough the eniire program of
tests,

snjmalg uged.

Mis revort covers results with only the smaller
experinentul whinzlse Lar er wnimala, such as dogs and umonkeys,
have not been used, but it ma} secll advisauvle to test some of
the ratcerials onn Saem lates.

Al2ino uiice and ruts, guinea pigs, ravoiis, and
chickens were used. «ll Crouys included both iale and feuale
aninals.

Jhe tddce velished roia 15 to 25 prams each. The rats
welished from 78 to 130 (rwas ezcite Jhe guinew Digs wvere of
wixed colors, «nd wei_ned frow 130 to 375 graus. The radboits
were of wixed cclors, and veigied from 3850 to 2,360 graas.
tho chickens were «:ll barred 2lyuouth swuits, and weighed {rou
1,050 to 2,130 _1ramas. all of these weiphts régresent young
croving animils.

¥o dirference in sensitivity connected with the color
of the raboits und _uinew Jigs vwas seen, but itie colors of all
animals dosed arc recorded in the origiaul records.

SLeording to uliost universal custonr, the doses are
all reduced to teiwuiz of aillicTeaias .aterial per ikilo pody
welont of animel, tubulated as “Ligse. ger kilo". This wmetiod

0i c.ypressing 1esults corrects ior variations in weight beivieen

different aninuls ot the swae s ogcies.

000005



In genexruzl tihe toxicity of nova-volatile industrial
materials should uve tested Ly aduilnistering doses by umouth,
since this is tliic .08t probable mode of entry into the auman
body. <there ii; often doudbt of tie value of results of toxicity
studies vased on injection ol ihe nuterialae. J3ince injection
is not a nuturul yath oi' entry into iie body, results of
such studies muy Luve no relution o the actuul dangers from
the .iaterials i colnierce or industry.

lowever, injection oi the laterials vias used in this
atudy, wlong with f'eweding vy mouthes ‘his vwas done vecause much
of the literuture ol toxicology contzing data based on injection,
and :130 becausc this method ol aduinistering doses enabled us to
include animul s oecies not eesily fed by force.

{uinea pigs, ruvoits, and chickens received the
materials of this scudy both by mouth, and by intraperitoneal
injection. aldino ruts and nice received the materiaia only
by intreperitoneal injection, because it was found impossible
to force thegse two species to eat enough or the waterials to
injure taen.

Aabbits and chickens were fed by passing a stomach
tube dowvn their carvuts uand unning the proper dose in from
a gycinge, ne tuh: Lus lunricated with paraffine oil before
inserting ite Cuinicw sigs were neld in the hand, upside down,
and the materiels iatroduced into their mouths from a pipette,
& little gt a time. withh putience it is possible to foice
cuinea pigs to swallow trenendous doses of mumterials a man

would not wish c¢ven to tesate.

000006



Observations on treated animsls

anlauls to be trcuted vwere dravi “rom stock colonies of
animals, «l1l ¥e¢pt vnder identical conditions. rthese colonies
served as controla, without any definite animuls being set aside
for this purjose. There vas no disease found during the tests,
and untreated nileuls apdcared normel in every way.

all anlmels vere xept under ovscrvation 14 days after
adainiztration oi the dose, after virich any which had not
already died vere discerded, and that sarticular dose recorded
us having no effect.

In doubtful cases, and in the case oi animals dying
1Y borderlinc doses, autossies were erformed to ve sure the
death had not veen :rom disease retner than trom the dose. 1ln &
few cusea tuberculosis oi tiie lungs was found, and in several
cuses & general peritonitis hiwd resulted ironm infection during
the injection. In these cuscs the dose vias not blamed Jor deatl.

Iunber of animals used

Tthe tuble below ;ives the number of unimuls reported

upon for evuch raterial. (M = by wmouth; I.P. = intrzperitoneal)

Guinea Rabbits Rats Lice Chickens 7Totcl
Pics

ice X.P2. i, E.P. 1.P2. 1l.2e. k. 1.P.

l."Santicizer® 6 b6 12
2. Honoluuryl uthi:late 3 3
7. Divetyl phthelate 31 il 26 2 20 24 13 12 176
8. Licthyl phthel:ite 3 3: 26 2 21 25 13 10 1&0
¢ Mlunticizer Lio. &V W3 24 2 24 116
19, "Zthox" 21 24 20 20 23 26 12 10 156
11, Jridbuiyl shosynite QWL 22 10 8 7 69
13, Lathyl cellosolve
2atihnlete 20 L0 200 20 27 19 14 12 152
totul 158 155 126 113 122 94 52 44 364

000607
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Jibutyl oLt .

Hiethayl ohatiinl:

13enticizex

S ¥
S0.0K
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Jrivutyl puesygante

.ethyl cellcsolve

pnthalate

Tebulation of aesults

Snallest Dose :lilling any animal

= oy moushy i.2. = intraperitonezl)

Guinee rigs

. o A
.ot PP X

29992 1,030

5,220 1,000

1,890 250

1,390 2,000

1,000 200

5,000 3,000

Reovits
L. I.”.

4,080 4,000

uncer 250

620
3,990 2,000

2,090 under
250

1,500 2,000

nats
l.Fe

1,000

1,239

under
100

2,900

under
400

1,000

aice
I.>.

3,000

3,000

3,000

4,000

vhickens
ie 1.2
over 15,000
32,0690

15,009 5,000
10,090 <,000
5,000 3,000



Digcusgion 6
fhe.tcrm Ganiman Lothel vose" HZes ot veen used in

this regort bLecouse it 1L usullly tiken o uewn e suacllest
dose certoin te ill. Ve naye tlought it better to consicei the
smallest dose illiie awny unirkl, rather then the smal.est
doge hilling evosr, :uwlielde nfgordingly, viic dose we report as
*Jmallest sutil LSose" Lo cuasiuercbly lowwer t.an  what would
pruserly e re_orted as "lindnw Lethal Dose! irom the sume
aate.

“he tuouli:tioit on 2uge 5 shows that different syecies
have diffcerent ccasitivities to tae materiuls, vaich wes to have
wecyp espected. It i iwossidle to say which syecies gives a
result clorest - to wiat wen viould pive, since there is no
renoral rule for this. .3 would be expected, ithe smullcst fatal
goge for intragcriconoal injection viag usuzlly sonmeller than that
tor recding vy mouth, for tine sulle spocies.

Suith (The shomcologicad wction oi Certzin rhenol
scters, ctce; i.I.Sitith, L. slvove, and w.H.i'vazier; public
lleelth Heports, 4%, 2509-24, 1930, regortc the .inizum Lethal
Doge oi triorthocrvsryl uovssicte to robbits to Le 100 mgms. per
kilo and o chivaens eu ve Lol one-hiali o one gram, with
marked uyriptoms e rivcil Laanliler doses in chickens. From his
dieta, Ve vioula sep03t aunllect Futal Dose to rabbits to be
L0 muse per kilo, un the swwse vweis us our other figures in this
roport. vompirit: this with our figures in the table on
PYoge Y, it is seen that none of the nuterials tested even
wprroscies this toxicity to rubtbits. <“he nearest ayproach to
this is methyl cellosolve Lhthalute, reguirjing 30 times as

mueh to kill one o our riuvwits.

000009



3ummary «nd conclusions

wien fed vy wouth, i 2mcllosl futel cose of any of
the naterialy teutod for any of the species fed was about
600 wpase per ltilo. he arallcel fatal dose of dibutyl phthalute
for aay o4 the sucies s <000 wpus. cer iilo end of
diethyl Mhthwlutec vos 4000 :(yTuse per kXi“ 0. an fuct, in most
of ti.¢ teosts dibutyl pathalute and diethyl Jhthclote vere less
tocdc tuun the viaer nnteriulse accordingly thesce two mzteriuls
nuve veen selected for rurther work, vhich will include an
investigation of chronic to:iicity by tne ifeeding of swuell cuaily
dcces for verioas orf several wonthse.

It geenis reasonavle to couclude, fromw the work aone
gc fuxy, that any o: the :wterials tested ould be safe to wuse
us plusticlizers in products such as the weterproof coating on
8elle;hanee 4ny of them uppurently would have a much greater
peex in of sufety than triorthocresyl phosynate. Dibutyl phthclute
«NG aicthyl Jhthalate are the best two naterials of the group
tested.

000010



Appendix

Data ¢u Lll Josce .wL:inistered
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Sauple 1

"3gnticizer" administered as & 50 solution in 95 alcohol

Suinea Pigs - by Louth
Pig velght  Dose
Io. in in
g rous CeCo
51 241 2.2
1 206 1.0
2 2.11 0.5
17 326 0.4
16 223 0.2
3 256 0.1

Dosage

in ngns.
pexr xilo

5,000
2,000
1,000
600
400
200

Guinea 2irg - Intraseritoneal

‘€
Ko

20
19
38
36
18
37

welght

in
grems

196
210
240
196
215
162

Dose
in
CeCoe

0.4

5

noo0o0o0
® L J L J * [
O N

L&

Dosage

in mgnms.
»er kilo

900
400
300
250
200
150

Result ("lione" = none seen within 14 days)

Died vwiithin 24 hours

Died
Jone
lione
Jone
lione

in 5 days ~ enaciated, vieak

Kesult

Died
Died
Died
Died
Died
Died

in 3 hours, preceded by prostration, then coma
within 24 hours
within 24 hours
vithin 24 hours
within 24 hours
within 24 hours

Both the small number of animals used, and the use of
alcohol as a solvent detract from the value of these
Further tests of the naterial viere
discontinued before triels with a non-toxic solvent
vere possible.

results.
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Sarple 3
:ono laur th 8

Cuines Jips - by iiouth

Pig  weight Dose
i O in in
. tadus CeCo
% A0 2) l.0
& 210 0.5
9 229 0.1

Josage

in ngms.
per kilo

5,000
3,000
500

itesult ("iione" * none

o death - in cona 24
None
ifone

results inconclusive, due to smzll nuanber

seen witnin 14 days)

nours after dose, recovered

of animals used



¥ 10000

Sample 7

gébuggl ggtggégﬁg
Guinea 2igs - by :outh
24g veight Dose
Yo in in
g of o 143 Jele
91 277 2.66
97 270 2.58
98 375 3.60
164 185 1.79
99 220 1.68
165 290 2.23
166 228 1.53
232 323 2.1
167 217 l.24
234 248 1.5
237 270 1.55
92 307 1.48
100 145 070
168 224 1.07
236 195 0.94
238 205 0.98
169 171 0.65
170 195 0456
175 205 0.59
93 220 0.42
101 230 0.44
173 200 0.38
94 245 0.26
102 872 0.26
103 2568 0.25
172 B4l 0.23
95 230 0.14
173 257 0.13
96 248 G.95
1274 231 0005

Dosage

in nignse.
per kilo

10,000
10,000
10,000
10,900
5,000
8,000
7,000
7,000
6,000
6,000
6,000
5,000
5,000
5,000
5,000
5,000
4,000
3,000
3,000
23000
2,000
2,000
1,000
1,000
1,000
1,000
500
%00
200
200

Kesult ("one" = none seen within 14 days)

Died
Died
Died
Died
Died
Died
Died
Died
Died
lone
Died

one
lone
None
None
Died
lone
ono
lione
ilone
Died
lione
Iione
ione
Ione
lione
one
ivone
‘one
wone

in
in
in
in
in
in
in
in
in

in

in

in

2 days
2 days
2 days
84 hours
6 days
2 days
2 days
2 days
7 days

24 hours

2 days

4 days

Smallest Fatal Dose -
2,000 ngms. per kilo

O



G10000

Saxyle 7

Dibutyl nthalgte
Gyines Pige - Intracerltoneal
2ig Jeight Dose Dosage Aes:.1t ("ione® = none seen witain 14 days)
WO in in in 18

(rans Coelo per xilo

104 227 1.99 5,000 Jied in 2 days
195 253 1.25 5,000 Jied in 24 hours
156 235 1.14 5, 200 Died in 24 nours
161 226 1.3 5,200 vied in 24 nours
119 298 T30 4,290 Jied in 24 nhours
157 221 Je31 4,000 Died in 11 days
162 179 Jedd 4,00 ’one
158 208 050 3,900 iione
163 320 J.92 3,900 Jone
106 228 2+50 2,500 ione
107 175 o PR 2,500 Died in 3 days
120 216 0443 2,000 ‘one
153 267 J.581 2,200 Died in 3 days
233 278 .53 2,300 ione
108 302 N30 1,000 Died in 12 days
109 244 0.23 1,200 Yone
118 208 0.20 1,200 Jied in 3 days
160 316 030 1,900 ..one
235 347 0.33 1,000 Yone
110 269 0.20 750 ione
111 224 0.16 750 i‘one
112 278 0.13 500 ione
113 305 0.15 500 'one
114 190 0.09 500 Y'one
115 196 0.05 250 ione
116 2056 0.02 100 Died in 24 hours from peritonitis (Not due to

¢ivutyl Jhthalate)

Smallest Fetal Dose - 1,300 ngus. ser kilo

(1



910600

Saxole 7

Rubbits - by nouth

Rabbit eight

::Oo

19
28
20
21
39
48
40
22
23
4l
42
43
111
112
49
113
114
24
25
115
116
45
46
26
27
47

in
kilos

l.28
1442
160
se
1.42
1.9
l (] 0(3
1.24
=13
1.5
1.05
3496
1.33
1.35
1.98
1.21
1.35
1.13
0.96
1.31
1.31
1.02
1.19
2.86

Dose
in
CeCo

24.4
27.0
10.9
13.8
15.0
Qe
10.4

DD
9.0
V.9
De?
D7
del

3.2

.
V)

e & o o o o

QOO0 WRWOr O

WEFDALLDDDWN WWwe

L]

Josage
in mgnase.
ser kilo

20,000
20,900
10, 200
10,900
10,000
10,000
7,500
0,90
5,000
4,000
5,000
4,060
4,000
3,500
3, 200
3,000
3,200
- » 500
2,500
2,500
2,500
29200
2,000
1,900
1,000
1,000

result ( "iion8" = none seen within 14 days *

Died
Died
Died
Jiead
lone
Died
ione
‘one
Jied
Died
lione
Yono
Died
Died
Died
ione
Jied
’one
iione
-one
.‘one
ilone
‘one
ione
isone
ione

within 24 hours
within 24 hours
in 2 Gays

vithin 24 hours

within 24 houre

viitain 24 hours
vithin 24 nours

in 9 days, prostrgzted on 8th day
in 8 days, prostrated in <4 hours, apparent,
in 24 hours recovery

within 24 hours

Smallest l'atal Dose -~ 3,000 mgus. per kilio

2/



10000

Sanple 7
utyl &

Rabbits - Intraceritoneal

Rabbit .eight Lose Josage Result ( "None' = nonec seen within 14 days )
20 in in in negms.
xilos Ceve per kilo
30 1.10 208 5,000 vied witiin 24 hours
31 1.13 Geb 5,000 Died within 24 hours
32 208 4.2 5,000 Jied within 24 acurs
33 1.19 3.4 3,000 Jied witain 24 hours
117 1.26 2650 2,500 ..one
34 l.26 seta 2,000 Jied within 24 hours
50 V.71 1.36 2,000 ..one
51 0.74 1.4 2,000 l'one
118 1.05 2630 2,000 Died in 12 days
58 1.37 1,96 1,500 one
59 1.71 ~e4d 1,500 lone
119 l..2¢ 1,85 1,500 sone
35 l.11 1.1 1,900 lione
37 1.45 l.4 1,000 zone
38 3.07 2.2 1,200 Died in 8 days - early tuberculosis, not killed
by didutyl phthalate alone
14 1.50 l.4 1,900 Jfone
52 Jde74 De7l 1,000 iione
120 1.79 1.72 1,020 llone
53 0.88 3.63 750 .one
54 0.71 J.51 7560 sone
36 1.16 d.5 529 iione
55 0.68 De33 500 ..one
56 0.65 O.31 500 one
S7 0.91 0.26 300 ..one

Smallest Fatal Dose - 2,000 mgms. per kilio

(W)



810000

Sanyle 7

Dibutgl ghtgélate
nats - intrgoeritonesl

rat
S0

21
L2
23
11
<4
25
12
26
27
13
28
29
59
14
60
61
15
62
63
16

wel Lh t
in
(TS

107
130
1:26
110
135

59
1306
120
113

75

91

c8

97
112
125
115
107
125
111
1:24

Jose
in

Celoe

J.82
.87
Je73
0.53
5¢9)
:.‘;3
Je& L

e 35

.0043

Jek2
de2D
Je 28
J..22
de 24
D622
'30 1‘)
0012
.11
0.06

Dosage
in wgnse.
per kilo

8,000

7,200 -

6,000
5,200
04990
5,900
4,000
4,900
4,000
3,300
3,000
3,200
3,000
2,00
~ ] '.'DO
2,000
1,000
1,900
1,000

500

Result (None” = none seen witain 14 duys)

Jied
Died
Died
iione
llone
Died
Jdied
ione
Died
one
..one
w~one
Jied
ilone
I‘one
s.one
ione
iione
Died

- Yone

vwithin 24 aours
iz 2 days scoma in 24 hours}

in 2 days (come in 24 hours
in 2 days

in 3 days

in 3 days (come in 24 hours)

coma in 24 hours, recovered
cowe in 24 hours, recovered
within 24 hours

an 3 days

Smallest Fatal Dose - 1,000 mgns. per kilo



610600

dce - intrageritcneal

Velght
in
ras

330‘)
Sled
l!’ofi
e
.:03
290
1;.5
iv.0
l'lab
ﬁ

eeo s
PR PRY
~2e0
T.0
1(300
YJle)d
2140
19.5
2.0
18.5
16.5
23
26.0
15.5
20.0

JOSE
in

ceCoe

¢392
« 300
«170
« 160
«115
«120
«930
« 290
. 035
«J90
« 55
¢ 75
075
.050
055
«060
« 060
« 060
«035
+030
+045
«050
«015
« 020

vosage

ir ngnse
per kilo

2‘3’ 000
15’ ‘3‘)0
10,000
&,900
6, J00
5,009
59290
0,000
5,000
4,000
i s 200
4,900
45,000
3,000
3,000
3,000
3000
3,000
2,000
2,000
2,000
2,000
1,000
1,000

niesult (*one®

viec
Jied
Jiec
vied
Jiea
vied
..one
Jied
Jieq
Jied
Jied
w.one
Jied
ione
.one
Jied
..one
lione
iione
one
Died
ione
ifone
lione

viitzin 24
in ¢ deys
in & cays
vithin 24
vwitizin Za
in 2 deys
in 2 ceys
v.ithin 24
in 2 days
in 2 deys

vithin 24

in 2 deys

in 4 days

= none seen yithin 14 days)
nours
rnours
hours

hours

nours

from petitonitis (not due to
semple )

Smallest Fatal Dose - 3,000 mpus. per kilo

s



020600

3anple 7

Chicxeng - by mouth

Jnick \elgnt Dose vosage Result ("lone” = none seen within 14 days)
iCe in in in nauas.
Gilos CeCe rer kilo
64 Y3 33,6 20, 200 ione
65 1.39 20.8 22,000 None
85 l1.22 23.4 20,900 ione
86 1.50 29,0 20,000 lone
13 1617 1é61 10,000 .one
l: 1. =7 11 o4 8’ 000 ';;'one
1l 1.35 Jed 6,900 ione
18 1.7 Ged 6,900 ione
2 1.53 73 b.OOO ione
3 1.30 5.0 4, 200 wone
4 1.28 3.7 3,000 i‘one
5 1.59 3.0 2,000 uone
6 1.25 1.2 1,900 iione

smellest Fatal Dose - over 20,000 mgms. per kilo

91/



120000

Sanpls 7

Jioutyl Phthalate

Chickeng - intrgieritones)

Jhiex Leight vose Vosape iesult (*"None" = nonc seen within 14 days)
0. in in in ngas.
2ilos CeCe wexr kilo

98 .34 3.4 22,000 Died vitain 24 hours
102 1.87 36.0 20,000 wone

99 1,79 25.8 15,000 ‘Died witain 24 hours
101 1.70 2i:e4 15,000 lione

74 1.76 16.8 19,200 lione

190 1.76 16.8 10,000 slone

33 1.08 te2 5,200 ione

75 1.17 He.3 5,200 ione

34 1.28 4.9 4,900 Yonc

35 1.68 4.8 3,902 one

36 1.33 2.6 2,000 l'one

37 1.73 1.7 1,000 Kone

Smallest Fatal Dose - 15,000 mgns. per xile

A



¢200090

Sample 8
Djethyl ohtaalate

Guinee Pige - by mouth

Pig wveight Dose Josage sesult ("ncn@" = none seen within 14 days)
Z0e in in in ngnse.
{ Tars Gele pex kilo

65 175 1.53 10,000 Jone

72 261 2¢35 10,000 Died within 24 hours
239 267 2.56 19,900 Died in 8 hours

73 236 1.71 95000 vied vithin 24 nours
210 293 e Sh 3,990 Died vitnin 24 hours
241 176 l.15 7,090 Jied within 24 hours
282 3% 1.50 7,000 . Died in 2 days

74 216 1.16 6,990 Died within 24 hours
242 287 1.55 5,000 ione
z43 323 1.656 6,000 Died in 14 days
283 314 1.58 3,000 Died viithin 24 hours

13 <38 1.9 5,00 ione

62 275 1023 3, JJ9 Zone

176 2350 .90 3,900 wone

177 210 1.15 5,990 llone
284 273 l.22 5,000 Died viithin 24 hours
285 242 1.1 5,000 Jfone

75 241 0.87 4,900 iTone
178 256 Je92 4,000 irone

179 311 1.12 49920 ione

180 202 0.55 3,000 fone

181 182 0.49 3,200 .one

14 310 0.50 2,000 lione

32 246 0440 2,000 ifone

182 144 0.26 2,000 i‘one

183 262 0.45 2,000 .fone

184 145 0.13 1,000 Zione
160 180 0.16 1,000 iTone

31 318 0.20 700 i‘one

156 200 0.10 500 iione

186 212 0.10 500 one

snellest Yatal Dose - 5,000 :prs. per kilo



¢20600

Sanple 8
Dietrv] ohtoelete

Guines igs - tr ritonea

Pig weight Dose Dosage nesult ("Nong™ * none seen within 14 dar )
30e in in in ngrs.
¢ Tans CeCe per kilo
66 218 .98 $,000 Died within 24 hours
186 134 .83 5,000 Jied within 24 hours
48 162 060 4,300 Died within 24 hours
49 221 2.80 4 000 ione
63 19¢ .70 4,000 Died withir 24 hours
76 245 J.88 4,000 Ione
187 175 0.64 4,000 Died viithin 24 hours
222 200 0.72 4,000 Zone
286 242 J.87 4,000 Died within 24 hours
50 298 1.0 3,000 Died vithin 24 hours
" 247 34687 3,000 ione
138 <93 0.79 3,000 i‘one
18¢ 190 0.51 3,000 Tone
223 164 De4d 3,000 ifone
244 312 J¢90 3,000 Died within 24 hours
287 237 Je 64 3,900 Died within 24 hours
288 276 0.74 3 » 000 l'one
35 172 Ced 2,500 I'one
64 224 Jedl 2,000 Died wvitain 24 hours
78 273 J.49 2 Is [0 .ione
190 168 0.30 2,200 .‘one
191 170 C.30 <5000 Died in 3 days
224 220 .39 2,000 l.one
245 291 0.56 2,000 Died in 7 days
246 284 . 0.54 2,000 Died in 2 days
289 230 0.52 2,000 Vied witnin 24 hours
34 232 0.20 1,000 . Died in 14 days
79 281 0.25 1,000 one
80 260 0.24 1,000 i‘one
192 242 0.22 ], 000 Tone
193 260 0.12 1,000 ione
247 335 0.30 1, 000 iione
248 288 0.28 1,200 »one
33 225 9,19 500 ‘one

Snellest Fatal Dose - 1,000 igns. per kilo

{1



¥20000

Sample £

Dictz-l oachelete

Rucvits - by mouth

Rabbit .eight

NOe

in
«1ilos

l.28
1.47
2004
1.6
e 29
le22
1.20
l.13
l.28
1.05
1.13
1.3
1.10
1.35
1.16
10 08
1.22
1.10
1.21
1.10
1.13
1.16
1.13
1.19
1.27
1.05

Dose

in

" .
Ceve

23.90
13.:%
de5
247
3.8
9.9
10.8
el
9.8
8.1
&0

® @ ¢ & ® 5 ¢ o 0 o 06 0 o o
WWHEOLFHFOPOOODWO OW

W)
HWwkdOCAGCOOOROOO0

)
-

vosage
in wems.
per xilo

20,000
10,000
10,000
10,000
10,000
3,000
9,000
8,000
8,000
5,000
7,500
75500
7,309
7,000
7,000
6,000
6,000
6,000
5,000
5,000
5,000
5,000
4,000
4,000
2,500
1,000

Kesult (" ond"

Jied
Died
.one
Jiead
Dieda
vied
Died
Died
Died
Died
i.one
Died
..one
Nied
Died
l'one
Died
Died
Yone
iTone
Died
awone
HNone
Died

. Yone

ITone

within

24

in 2 days

within
vithin
vitnin

24
24
24

in 8 days

viithin
vitain
viitain

viitnin

within
within

within
within

24
24
24
24
24

24

24
24

in 7 days

= none seen within 14 deys)

hours

hours
hours
hours

hours
hours
hours
hours

hours
hours

hours
hours

in 24 hours

Samllest Fatal Dose - 4,000 mpis. ger kilo.

av



622500

Saxayle 8
Distnr) phthalate

Rabbits - intruperitonezl

Raboit .eight Jose vosage nesult ("None" = none seen uithin 1l¢ duys)

-Ce in in in 08 e
ilos CeCo oer xkilo

124 1.02 9.8 10,009 Died within 24 hours
127 )e83 6.1 8,000 Died within 24 hours
130 1.13 6.1 6,000 Vied viithin 24 hours
172 l1.16 6.3 6,000 Jied in 2 deys

173 1.10 4.9 6,022 Diesd in 2 days

60 1.10 £.0 5,000 ifone

131 1.10 4.9 5,009 vied in 19 days

174 1.50 647 5,000 Died in 2 days

175 1.19 5.4 5,000 Died in 2 days
214 1.42 6.4 5,000 Died in 24 hours

61 0.91 3.3 4,000 iione

176 1.02 3.7 4,000 Died in 2 days

177 1.25 3.8 4.000 Died in 2 days
215 1.28 3.9 4,000 lone

62 0.85 2.3 3,000 iione
216 1.02 2.8 3,000 Xone

63 1.05 2.0 2,000 ifone
217 1.13 2.0 2,200 lione
64 0.99 0.89 1,000 ione

65 0.99 0.45 500 Yone

Smellest Fatal Dose - 4,000 mgms. per kilo

(e



920000

Sarple 8
Dietny h at

Rzts - intraperitoneu]

Rat weight Dose Dosage kesult ("i’‘one" = none seen within 14 days)
1i0e in in in ngns.
s vele »er kilo
30 6o J.85 10,000 Died viitnin 24 hours
3 60 0.57 8,000 Died vithin 6 hours (prostruted in 1 hour;
32 82 J.44 6,200 Died viithin 6 Lours (prostrated in 1 nour
34 121 0.65 6,000 Died in 7 days
17 112 0.50 5,000 Died in 4 hours
33 112 0.50 5,000 Died in 4 hours (prostrated in 1 hour)
35 128 0.57 5,000 Died in 4 days
64 119 0.53 5,000 Jied witnin 24 hours
18 98 0.35 4,000 Died in 4 days
65 95 0.34 4,000 PDled within 24 hours
66 136 0.38 4,000 Died within 24 hours
19 97 0.27 3,000 Died in 3 deys
67 136 0.37 3,000 Died within 24 hours
68 98 0.27 3,000 Died within 24 hours
20 108 0.19 2,000 lione
69 129 0.23 2,000 Died in 7 days
70 103 0.20 2,000 Tone
21 113 J.10 1,000 llone
71 100 0.90 1,000 Died in 24 hours
72 131 0.12 1,000 Died :n 10 days
22 117 0.05 530 - Yone

Smallest Fatal Dose - 1,000 mgms. per kilo

Y ¢



L200090

.dce - intraveritone:l

dce weight Dose Dosage Resvlt ("ione" = none seen wuithin 14 days)
20 in in ir ngns.
L TEY'S CeCoe rer kilo

~9 1S.2 <17 10,939 Vied vithin 24 reurs
3C 1..0 «13C 65,900 vied atain 2« hours
31 17 «1J9 6,290 vied in & cuys

3 1240 «085 Oy 700 Died vitnin 2¢ nours
5l 23.0 135 5,000 Died vitznin 24 rours
52 1% .8 « 980 5,900 ‘one

6 23.3 «290 4,000 sied in 2 deys

33 20.8% «125 4,000 uiec vithin 24 hours
53 18.0 055 4,000 Jied vitnin 24 hours
&C 14,0 « 250 4,000 vied in 2 aays

61 1.0 <350 5093 Uied in 4 deys

7 22.0 « 960 3,000 .one

56 2.0 « D50 3.000 Died vitkin 24 hours
£ 1cC.) 0045 3,200 sied within 24 nhoure
g 239472 + 050 PEe [y Iv) .‘one

68 16.9 « 230 2,200 ..one

59 22.) «335 2,000 wone
8¢ 23.9 « 940 2,000 ione

9 .-’30 0 L] 020 1 ] "QO -L‘l.one

91 222 « 220 1,009 i‘one

= 21.90 + 020 1,700 .one
10 26.5 «020 800 ione

x 23.0 «015 600 i‘one

12 24.0 015 500 one

Sriallest Fotal Dose - 3,700 (8. per ¥ilo

£y



820000

Janmole 8

Dietgvl gggpalgge

<hicitens -~ by moutd

2niz:kx veight Dose Dosage result ("lone" = none seen within 14 days
.06 in in in ag@rg.
xilos Celo per kilo

16 1.36 24.4 22,000 Died in 3 days
606 1.62 29¢2 20,000 Jied in 3 days
3 1.76 31.7 20,990 Died in 8 days
1?7 1.39 18.8 15,900 lione
88 1.84% 247 185,000 Vied in 6 days
8 1.13 121 12,7200 ione

7 1.82 iGeo 1,209 lione

18 133 “ae9 10,000 iione

9 1.30 740 6,000 None

10 1l.19 et 5,500 wone

11 1.28 3.2 3,000 lione
12 1..23 deb 4,000 one

3uzllest satal vose - 15,000 mgns. per kilo

he



620000

Sarzole 8
diethyl 2

ate

chickeng - intraseritoneal

vaick

}:O .

76
173
38
77
105
39
104
490
<l

42

wielght

in

ilos

1l.5¢8
213
1.39
1.13
lo';g
1.56
1.65
1.53
1.57
1.39

Jose

in

CeCo

14.0
.3
6e2
5.1
6.4
Leb
5.9
40l
3.4
1.3

Dosage

in mgms.
per kilo

10,000
8,200
5,200
5,000
5,000
4,300
4,000
3,000
3,000
1,000

result ("Hone" = none seen within 14 days)

vied vitain 24 hours
i'one

lione

Dieé vitain 24 hours
llone

ione

ione

.one

l,one

lone

Smellest ¥aztal Dose - 5,000 mgms. per kilo

Kok 4



0£0600

3auiole 9

“Senticizer ilo. 8"

Guinea 2igs - Dby mouth

Pig
I!O °

194
195
250
196
251
203
252
197
225
253
198
226
254
255
228
199
227
256
229
230
200
231
201
202

welght
in
. rens

205
<10

Jose
in
CeCe

1.72
1.42
1.05
1.00
1.50
1.02
1.08
0.5%
0.87
0.6¢
0.48
0.75
0.78
0.47
0.42
0.34
0.2%7
0.48
0.41
0.15
0.16
0.18
0.08
0.04

Dosage
in ngse
ver kilo

10,000
8,000
8,000
6,000
6,000
5,000
5,000
4,000
4,000
4,000
3,000
3,000
3,000
3,000
2,500
2,000
2,000
2,000
1,500
1,000
1,000
1,000

500
200

{esult (“Mone" = none seen Within 14 days)

Died
Died
Died
llone
Died
l'one
Died
lione
Died
lione
Died
lione
lione
Ilone
lione
lone
Yone
ione
Died
ione
lione
None
Fone
lone

v.ithin 24 hours
vithin 24 nours :
within 24 hours (prostrated in 1 hour)

ir. 5 days (in coma for 3 days)
(in coma for 24 hours)
in 2 days (intome for 24 hours)

vid thin 24 hours

(in coma for 24 hours;
within 24 hours

{m voma for 24 nours)
very weak for days)

in 9 days

S8msallest Fatal Dose - 1,500 mgms. per kilo

9 ¥



100600

Sample 9
"Sar.ticizer ..0e a*

Guinee Zigg - Intrageritoneal

Pig Weight Dose Dosage Result ("None" = none seen witain 14 days)
RY N in in in ngma.

crans CeCo rer kilo
216 188 0.79 5,000 Died in 2 hours iproatrated in 10 minutea)
217 128 0.42 4,000 Died in 2 hours (prostratsd in 19 uinutes,
218 214 0.54 3,000 Died within 24 hours (P:ostrated in 2 hours
219 195 0.33 2,000 Died within 24 hours {Prostrated in 2 hours
220 258 0.22 1,000 Died within 24 hours (Prostrated in 2 hours
257 263 0.22 1,000 Died in 6 hours (Prostrated in one hour)
258 274 0.21 800 No death - prostrated in 2 hours, recovered
259 244 Jedlb 750 Died within 24 hours (prostrated in 2 hours)
221 210 J.09 500 None - prostrated in 2 hours, recovered
222 226 ¢.09 500 Died within 24 hours
260 275 0.12 500 None - prostrated in 2 hours, recovered
261 244 J.08 400 None - prostrated in 2 hours, recovered
262 189 0.06 400 None
263 240 0.06 300 None - prostrated in 2 hours, recovered
264 295 0.07 300 lione - prostrated in 2 hours, recovered
223 222 0.05 250 Died within 24 hours
224 188 0.04 250 Nene
265 267 0.05 200 None - prostrated in 2 hours, recovered
266 271 0.05 200 None
225 138 0.01 100 lione
226 175 0.015 100 ‘None
267 363 0.03 100 None
268 283 0.03 100 YXone

Smallest Fatal Dose - 250 mgus. per kilo

(e



¢£0000

Sanple 9. . ..

'éaﬂsicgggr +.06 2'
Rgaobits - by novth

Rabbit VWeight Dosc Dosage Hesult ("iione™ = none seen vithin 14 days)
Yoo in in in nugnms.
kilos Celo per kilo
74 0.886 7.4 19,000 Died in 2 hours
75 2¢93 Geb 3,000 Jied in 24 hours
76 1.10 Ve 6,000 vied in 2 hours
7 1.08 446 5.000 ilone
82 1.16 4.9 5,000 Died in 24 hours
78 1.10 3.7 4.000 Died in 2 honars
63 1.70 5.7 4,000 Died in 7 hours
132 1.68 5e7 4,000 Died in 24 hours
79 1.02 2e¢6 3,000 Died in 24 hours
84 1.28 3.2 3,000 Died in 24 hours
85 1.22 .2 3,000 Died in 24 hours
133 l.22 3.1 3,000 Vied in 24 hours
80 .96 1.6 2,000 Died in 24 hours
86 1.70 2.9 2,000 Jied in 2 days
87 1.79 3.0 2,000 iione
134 1.10 1.9 2,000 Died in 24 hours
1356 1.25 2.1 2,000 Died in 24 hours
81 1.05 0.89 1,000 ilone
136 1.59 1.3 1,000 Tone
137 1.68 l.4 1,000 one
90 1.256 0.84 800 Vied in 11 days
91 1.25 0.84 800 - l'one
92 1.05 0.53 600 Vied in 12 days

93- 1.05 0.53 600 Died in 11 days

Trials to find a smallest fatal dose vere not continued for tane
material seened too toxic to bpe of use.

&r



£€00600

Sanyle 9
'gunticizer 10 g'

Rgbbhits - intra peritoneal

Riobit Weight  Jose Dosage " Result ("None®” = none seen vitain 14 days)
30 in in in ngnse.
kilos <eCe perxr kilo

94 S.91 3.8 5,000 Died in one hour

95 1.45 4.9 4,000 Died in 6 nours

96 1.22 3.1 3,000 Died in one hour

138 1.36 3.4 3,900 Died in 24 hours
139 1.39 2.9 2,500 Died within 24 hours
140 1.47 3.1 2,500 Died within 24 hours

97 1.20 Zed 2,000 llone
14 1.62 2.6 2,290 Died witnin 24 hours
142 1.10 1.9 2,000 - Died within 24 hours

89 1.16 .97 1,000 lione

98 0.85 0.72 1,000 Died within 24 hours
143 1.02 .85 1,000 lone

144 1.25 1.04 1,000 lfone
145 1.45 0.91 750 Died within 24 hours of peritonitis (ilot due to
146 1.10 0.69 750 Yone ' Saunticizer io. U)
149 1.10 0.4%7 500 Kone
147 1.30  0.565 500 iione
148 l.1 3 Je24 250 Xone
150 1.28 2.27 280 Died in 8 days
151 1.47 0.12 100 ilone
152 1.39 0.12 100 - lone

Smallest fatal dose - 200 mgmd. per kilo

¥



#€00600

Sample 9
*"3anticizer ifo. 8"

nats - intraieritoneal

weight
in
grans

Rat

NOe

37
50
33
39

102
135
112
12¢
117
153
150
115

a8l

98
11C
134
124
154
106
126
102
119
140
137
130
130
134
140

Jose

in

o »
- P w @

2e17
Jeii3
J.14
D15
Jeld
Jeld
2¢10
3¢ 9%
Q.00
7¢06
305
3637
0.05
.27
2.04
0.05
.03
Q.04
0.04
J.04
0.03
0.03
0.01
0.01

Josage
in agns.
se> kilo

2,000
<9900
1,500
1,500
1,000
1,000
750
750
750
750
600
600
500
590
500
500
400
400
300
300
250
250
100
100

Result

Died
Dieda
Died
Died
Died
Died
one
Died
Died
Died
Yone
Died
None
Died
None
Died
Died
Died
Died
Died
Died
Tone
Died
Died

("None® = none seen within 14 days)

in one hour
iun 5 hours
in one hour
in one hour
in 5 hours
in one hour

in 5 hours
within 24 hours
vitnin 24 nours

within 24 hours
in 5 hours

in 8 days
in 11 days
in 8 days
in 12 days
in 9 days
in 4 days

in 7 days
in 8 days

Smallest Fatal Dose - 10) mgms. per kilo, or less

af



G¢0000

Sanple 190
"Sthox™
b——

Cuinee Jifsg -

?ig

Yo.

121
122
230
123
269
291
20
293
124
270
271
1256
272
273
274
126
275
127
276
128
277

weight
in
gravs

<25
279
266
205
247
231
285
297
261
244
259
175
206
299
288
230
275
248
286
238
297

by loutn

Dose
in

vel e

~+06
1.82
1.81
Ce94
l.11
10)5
0.74
Oe¢bH%
Je¢ 55
.58
0.16
0.19
0.27
0.20
0.11
Jel2
0.056
0,065
9.020
0.030

Dosage

in ngus.
»er kilo

10,000
7,500
7,500
5,000
5,000
5,000
4,000
4,000
2,500
2,500
2,500
1,0C0
1,000
1,000

750
500
500
250
250
190
100

Result ("ifone" = ncne seen wi:iin 14 days )

Died wvithin 24 noure
Died uwithin 24 hour:.
Jied viithin 24 hours
Died witkin 24 houvrs
llone

Yone

i'one

'one

Died in 8 days

lione

Hone

Pied in 3 duys

one

lJone

ione

None

lione

l'one

iTone

Kone

i‘one

Smallest Fatal Dose - 1,000 mgms. per kilo

(€



9¢0000

Sample 19
h | | ]

Akhox

Guinea Pigs - Intraverjtonesl

Pig
Ro.

129
130
204
206
205
278
207
279
280
131
208
281
209
132
210
211
212
133
213
214
134
215
135
136

veight
in
grams

231
358
196
226
213
289
245
234
298
256
261
147
206
165
192
303
275
348
222
332
172
302
310
278

Jose
in

veCoe

1.05
0.95
o.N
0.71
0.58
0.78
0.56
0.53
Q.67
0.46
0,47
0.26
0.28
0.15
0.17
0.25
0.20
0.24
0.14
0.18
0.08
0.14
0.07
0.03

Dosage

in ngnse
per kilo

5,000
4,000
4,000
3,500
3,000
3,000
2.500
2,500
2,500
2,000
2,000
2,000
1,500
1,000
1,000
900
800
750
700
600
500
500
250
100

Result ("None" = none seen witnin 14 days)

Died within 24 hours
Died within 24 hours
Died within 24 hours
Died within 24 hours
Died within 24 hours
Died in 6 hours

Iione

Died in 6 hours
Died in 7 days

Died in 9 days

None

Yone

lione

lone

None

lione

one

None

lione

None

Died in 3 daye from peritonitis (Not due to Ethox)
None

Hone

None

Smallest Fatal Dose - 2,000 mgms. per kilo

e



L0000

Sarmple 10
e

"RALX,
scobita - by iouth

Razbbit weight  Dose Dosage nesult ("None" = none seen vithin 14 days)
0. in in in mgnas.
xilos Celoe rer kilo

99 1.25 11.4 10,9000 Dieé in 24 hours
100 1.02 Ge9 7,500 Died in 24 nours
153 J.91 4.9 6,000 Died in 24 hours
101 1.53 6.9 5,000 Died in 24 hours
154 0,93 4.2 5,000 - Died in 24 hours
155 1.13 5.1 5,000 Died in 24 hours
178 0.71 3.2 5,000 Died in 24 hours
179 1.08 5.0 5,000 Died in 24 hours
102 1.10 4.0 4,000 Died in 6 days
156 10 53 ' 505 4.000 l:on‘
157 1.05 3.8 4,000 None
180 0.76 2.7 4,000 Died in 8 days
181 1l.42 5.1 4,000 Died in 3 days
103 1.05 2.9 3,000 lione
158 1.10 3.0 3’ 000 None

159 1.10 3.0 3,000 lione
183 0.96 2.6 3,000 Died in 6 days
104 1.08 2.0 2,000 Yone
160 l.42 2.6 2,000 None
105 1.30 0.93 1,000 Yone

Smallest Fatal Doss - 3,000 mgms. per kilo

£€



8£0000

Saxnyle 10

"g g‘;igx "

Raboits - Intraperitoneal

Rabbit wWeight

0.

1356
163
184
107
162
1895
186
108
161
164
182
187
199
165
166
188
189
110
190
191

in
kilos

1.08
1.10
1.:28
1.28
1.47
0.93
Jdedd
113
1.33
l1.08
0.82
1.06
1.19

Jose
in

ceCo

=9

3.4

[ ]

HPrRONINDNNILDLLwwWL
®
WO WNNOONONOOHN

Dosage

in ngnmns.
por kilo

5,200
0,000
5,000
4,000
4,00
4,000
4,000
3,900
3,000
3,900
3,000
3,000
2,900
2,000
2,000
2,000
2,000
1,000
1,000
1,000

itesult (“iione"

Diea
Died
Died
lvone
Died
Died
Died
Died
one
Died
Died
Yone
Died
Died
one
Died
ilone
ifone
lione
lione

within
within
witnin

within
witnin
witain
uvithin

24
24
24

24
24
24
24

in 3 days

within

24

in 9 days
in 4 days

= none seen vithin 14 days)

hours
hours
hours

hours
hours
hours
hours

hours

in 12 days

Smallest Fatal Doseé - 2,000 ugms. per xilo

Xy



6£0000

Saisle 10

“gtoox”
Ruts - jntraperitonesal

Rat “eight Dose Josage Kesult ("None" = none seen -ithin 14 dayse)
1i0e in in in ngns.
Era.:s cele ser kilo
1l 152 1.4 19,000 Died in 4 hours
e 136 J.98 6,000 Died in 4 hours
3 105 e 57 6,000 Died in 4 hours
51 93 J.50 6,000 Nore
52 1o8 U.58 6,060 Died in 5 hours
4 130 2.59 5,000 Died in 4 hours
53 117 J)e53 5,000 Died in 5 hours
54 1J¢ J¢50 5,000 Died within 24 hours
5 12, Je45 4,000 Yone
55 938 e 36 4,000 Died within 24 hours
56 84 J.30 4,000 Died in 3 days
83 162 J.55 4,000 Died within 24 hours
6 111 030 3,000 lione
o7 79 0.21 3,000 Hone
58 111 0.30 3,000 Yone :
84 88 0.24 3,000 Died viithin 24 hours
85 95 0.26 3,000 Died in 3 days
7 98 0.18 2,000 Died in 13 days
86 107 0.19 2,000 lione
87 99 0.18 2,000 Died in 11 days
8 115 0.11 1,000 - Yone
9 132 0,20 1.000 X one
10 174 0.08 - 500 Xone

Smallest Fatal Dose - 2,000 ngne. per kilo

&



Py0000

Saziple 10

NN$ b ]
Et.xox

.ouse
2’0

34

28

3¢
62

Antrageritoneul
eiint vose
ir in
LTS Sele
1 J. il [ 165 .
1ueD 135
13.5 « 990
1.7 +085
Tled +099
139 « 085
1..0 «085
.-Oo ) 0090
its YY) +«J90
19.0 + 085
25,0 90
19.56 «090
17.9 +060
13.0 «070
13.0 «050
17.5 +«050
17.0 «045
21.0 055
20.0 +035
22.0 «040
19.0 « 040
22.0 +040
24.0 «020
19.0 «020
2.0 «020

Dosage

in ngrs.
per kilo

19,000
8,000
6,000
6,000
6,000
5,000
5,000
5,000
5,000
5,000
5,000
4,000
4,300
4,900
4,000
3,000
3,000
3,000
3,000
2,000
2,000 -

2,000
2,000

1,200

‘14000
1,000

Vied
Jied
Died
Died
vied
..one
vied
Died
Died
Died
Died
Died
Died
Died
Died
Yone
Korte
l'one
vied
wone
l.one
ione
wone
iJone
one
ione

-KResult ("iTone"®

vithin 24
vithin 24
vithin 24
vithin 24
in 2 deys

in 2 deys
vitnin 24
uwithin 24
vitrin 24
viithin 24
in 4 days
within 24
vithin 24
vithin 24

viithin 24

= none seen vithin 14 days)

ours
nours
hours
hourse

hours
hours
hours
hours

hours

kours
hours

hours

Qre1laat BPatal Nnas - 2.000 mzma. ver kilo

98



1$0000

yaui:le 10

= T &
vhickens - by mouth
vhick wveigat Jose Dosage 2esult ("None" = none seen within 14 days)
o in in in ngns.
<ilos CoCe rer kilo
61 1.53 28.0 29,000 i'one
S$9 1.56 RISPS 29,000 Lone
62 1.73 23.0 15,000 Died in 2 days
el l.45 19.6 15,000 i;one
63 1.39 12.6 10,000 Yone
23§ 1.53 13.8 10,000 ione
12 1.63 12.1 €,200 ione
20 1.33 7.5 6,000 ione
31 1.50 6.8 5’ v0o wone
22 1.47 4.0 3,000 ¥one
24 1.47 2.7 2,000 lione
25 1.25 1.1 1,000 llone

Small: st Fatal Dose - 15,000 mpms. per kKilo

€



2v0900

Semvle 10
"ithox”

~nickens - intra.

chick

kb3
«Oe

78
197
106
128

56

79

57

58

59

60

weizht

in
l:ilos

1.76
1.53
1.79
1.68
1.47
1.56
1.95
1.79
1.50
1.45

1eritoneal
Jcse Doaage
in in wgns.
veCe per kilo

16.0 10,000
13.7 19,000

12.9 3,900
12.1 8,900
6.6 5,000
71 5,000
3.8 4,000
3.2 3,000
2.7 2,000
1.3 1,000

Kesilt ("ifone" = none seen vithin 14 aays)

Died vitnin 24 hours
Died within 24 hours
Died within 24 hours
Died in 2 days

None

ione

wone

lione

Jone

Yone

snallest Fatal Dose - .8,000 ngus. per kilo

&



¢v3500

Sanmgle 1l
sriouty 1108

Guines rigs - by mouth

Pig weight  Dose Dosage Result ("ilone" = none seen uithin 14 days)
Yo in in in pgns
LYamns Cele per kilo

56 232 Ze36 10,000 vied witrin 24 hours
10 195 1.0 5,000 Died in 6 days

57 302 1.54 5,000 Yone

81 335 l.71 5,200 Vied viitnin 24 hours
294 =79 l.42 5,000 Died in 2 days
295 248 1.01 4,000 Died in 2 days
298 261 1.16 4,030 Jied in 3 days
296 272 .84 3,000 Died within 24 hours
297 337 1.03 3,090 lone

46 241 J¢00 2,000 lone

H 223 Q.45 2,000 i‘one

82 248 0.56 2,000 llone
299 230 De 47 2,090 None

300 295 .69 2,000 ione

11 285 Q. 50 1,790 Died in 2 days

27 239 G40 1,500 i‘one

41 306 Je3 1,000 Died withir 24 nours
59 216 Je22 1,000 i‘one

83 230 0,23 1,000 Tone

84 263 0.27 1,000 iione

26 236 Q.20 800 T'one

12 258 0.12 400 lIone

Bmallest Iatal Dose - 1,000 uygms. per Kilo

bfF



v0000

Saizole 1)

T;;butx} shgsghatg

Guinga pigrs - intrgoeritonocal

Pig
=0

3G

weight
in
LTS8

263
350
330
242
243
279
2570
243
246
246
287
222
200
248
188
231
361
281
290
242
220
262

Dose
in

vel e

J+40
J.31
2031
Je20
.20
7423
220
020
0.15
0.15
.12
0.1
0.10
0.10
0.08
0.09
0.15
0.09
0.09
0.05
0.05
0,03

Dosage
in ngns.
rser xilo

1,500
1,000
1,000
690
800
890
600
800
600
600
600
509
500
400
400
400
400
300
300
200
200
100

Result ("None" = none ceen vit.in 14 days)

Died
Died
Died
Died
I“one
Died
Died
Died
Died
Died
Died
one
l'one
ione
Died
Died
Died
None
Died
Died
None
lione

in one hour
vwithin 24 hours
viithin 24 hours
in 2 hours

in 24 hours
in 24 aours
in 24 hours
within 24 hours
within 24 hours
within 24 hours

vwithin 24 hours
viithin 24 hours
within 24 hours

in 6 days
in 3 days

Smallest Fatal Dose - 200 mgms. per kilo

/h



Gy0000

Saniple 11

?ributxl ggoaggg;g

-

Raodbits - by iouth

Rabbit weight Dose Dosage sesult ("ione® = none seen within 14 Gays)
170 in in in wgms.
xilos <eCo per xilo
4 Ce99 20.0 20,000 Dieda within 24 hours
5 le42 7.3 5,000 Died within 24 hours
13 l.11 5.7 5,000 Died in 2 days
192 1.3C 5.3 4,000 Died within 24 hours
193 1.13 3.5 3,000 Died within 24 hours
14 1.:5 3.2 2,500 Died witnin 24 nours
194 1..:2. Sed 2,000 Died within 24 hours
195 Le22 29 2,900 viea within 24 hours
15 1.22 1.25 1,200 ione
196 l1.42 .4 1,000 lone

Smallest Fatal Dose - 2,000 nmgus. per kilo



940000

Sauyle 11

Rabbits - Intraperiton

Radbbit veignt Dose Dosage Result
2io. in in in nmens.

kilo's. ce.cCe per xilo.
197 1.22 1.3 1,000 Died in 24 hours
138 1.39 1.6 1,000 Died in 8 days
200 1.59 1.2 750 Died in 24 hours
201 1.38 1.3 750 Dieu in 24 hours
202 1.25 J.64 500 Died in 24 hours
203 1.05 0.54 500 Died in 24 hours
204 1.19 9430 250 Died in 9 days
235 1.13 0.29 250 Died in 24 hours

"rials to find a smallest fatal dose were not continued because
the material seemed too toxic to be of use.

ch



L9050

Saiizle 11l

T;i'cu txl i‘hog ghgg
Rats - intrecoeritoneal

Lat weignt  Dose Dosage Zesult ("lI'one“ = none seen vitain 14 days;
Yo. in in in mgus.
e Teded Celoe rser xilo
98 97 7410 1,000 Lone
99 103 J.11 1,000 Died within 24 hours
100 116 0.09 800 Died vitiiin 24 hours
101 9: J.0%5 500 Died witnin 24 hours
102 111 .07 620 Died witnin 24 hours
103 191 0607 600 Died within 24 hours
104 118 J«05 400 Died vithin 24 hours

omallest Xatel Dose below 400 ngms. per kilo

hh



8¥000¢

Sanple 12

g-‘ tg'gl cgnogo;;g gg%ag
Cuines 2ligs - oy .outh
Plg weight Dose
loe. in in

{Yems CeCe
55 314 2.7
137 213 1.8
67 358 2.5
1328 220 1.5
139 175 l.2
14} 221 1.7
68 305 1.6
09 244 1.3
140 207 1.1
4 246 1.0
39 228 0.9
40 180 0.8
52 221 0.95
70 202 l.2
142 202 2.86
71 209 0.72
5 218 0.5
22 208 0.4
21 163 0.2
6 235 0.1

dosage

in mgms.
per kilo

10,-00
10,000
6,000

" 8,000

8,000
7,000
6,000
6,000
6,900
5,000
£,000
5,000
5,200
$,000
5,000
4,000
3,000
2,000
1,500

500

Result ("None" = none seen wuithin 14 days)

Died
Vied
Died
Died
Died
Died
=one
~one
“one
Died
Yone
Died
Died
Xone
lone
Yone
yona
ifone
ione
Kone

viithin 24 hours
vithin 24 hours
in 2 days
within 24 hours
in 2 days
in 4 deys

in 2 days; stoxach ulcers

in 9 days
in 14 days

Smallest Fatal Dose - 5,000 mgtise pger kilo

5h



6v00990

Samole 12

Ebthxl Cg;}g!g}vu BBEEE%:&:
Gudnea Figs - ggraggr;tongg}

Pig wveight Dose Dosage Result ("None" = none seen witiiin 14 days)
IO in in in ngns.
_rams CeCo 2er kilo

53 222 0.96 5,000 Died witnin 24 hours
143 191 0.82 5,000 Died witain 24 hours
144 212 0.91 5,000 Died within 24 hours
153 236 1.01 5,000 Died within 24 hours
154 248 1.06 5,000 Died within 24 hours
155 230 0.98 5,000 Died in 2 days
145 131 0.66 4,000 Died within 24 hours
146 239 0490 4,000 Died within 24 hours
147 267 0.69 3,000 Died in 6 days
148 222 0.57 3,000 Tone

54 263 0.45 2,000 Hone

149 23 0.41 2,000 Yone
150 282 3.48 2,000 Yone

25 312 0.40 1,500 lione

24 189 0.20 1,200 ifone
151 225 0.19 1,000 lione
152 322 0.28 1,000 ‘one

41 208 0.10 500 iione

23 238 0.10 500 ilone

42 265 0.05 250 llone

Smallest Fatal Dose - 3,000 mgms. ver kilo

#



060000

Rabbits - Dy mouth

Raobit veight Dose Dosage Result ("ione® = none seen v ithin 14 days)
0. in in in ngms.
#ilos CeCo pex kilo
1l 1.05 11.5 10,000 vied vithin 24 hours
2 l.42 6.1 5,000 Died within 24 hours
10 D.88 3.8 5,000 Died in 2 days
2926 0.96 4.1 5,000 Died within 24 hours
207 1.05 3.6 4,000 Died in 2 days
208 1.95 3.6 4,000 Vied in 2 days
209 1.28 3.3 3,300 Died in 3 days
210 1.02 2.6 3,000 Vied in 4 days
219 Ce99 2.6 3,000 Died in 6 days
11 1.59 3,4 2,500 Died in 14 days
220 ce33 2.1 2,500 Died in 2 days
211 1.28 1.9 2,000 Died in 6 days
212 1.12 2.1 2,090 None
222 1.36 2.4 2,000 Died in 9 days
225 7.93 2.4 2,000 Died in 3 days
223 J.93 1.2 1; 500 Died in 14 days
3 1.2Q 1.0 1.000 lione
12 1.64 l.4 1,000 lone
213 1.50 1.3 1, 000 wone
234 0.96 0.8 1,000 Yone

Smallest Fatal Dose - 1,500 npms. ver kiloe

Ch
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Samle 12
2tnyl ce

E——

olve

th

naboits - intrgoeritoneal
Redbit weignt

oy
A\OQ

226
227

28
230
229
231
232
221
233
234
237
242
218
235
236
238
239
243
240
241

in
iilos

eid
Ge53
1.13
438
1.30
l.72:

o33
l1.10
1.05
D.96
1.91
1.19
1.13
0.59
1.30
.96
1.25
1035
0.285
0.93

Dose
in

° v
Ce've

QDO)(O?;OOQDQ(D!OQHU)O!DQQ

o
OON

CQOUOOrOFNMFMHFFEFWWWLWWWWW

Je37
0.40

vosage

in ngus.
per kilo

9, JC0
5,000
4,000
4,000
3,200
3,000
3,000
2,000
2,900
2,200
2,000
2,300
1,000
1,300
1,990
1,900
1,200
1,000

530

500

Reault ("ione" = none seen wvithin 1l4é days)

Died
Died
Died
Died
Died
Died
Died
ione
sone
Fone
Died
Died
1one
i.one
lione
lione
iione
i.one
one
wone

in
in
in

in
in

in

Smallest Fatal ose - 2,000

24 houra
24 hours
24 hours
24 hours
2 days
2 days
3 days

4 days
7 days

mgIs. ver xilo

o



¢GJ300

Zats - intraperdteneal

nat
1 0e

88
a9
30
ol
105
92
3
136
177
208

-~
4

36
159
119
1l.

96

97
112
113
114
200
201
202
203
204
295
206

€izat
in
£Yans

113
O
1.4
111
112
135
1.:5
1%
1%
P
112
Ed)
17
133
39
124
138
117
119
116
96
126
126
106
111
140
134

Dose
in
CeCo

O+43
Jdeal
Oe 2
0.38
0.39
J.35
0.32
.31
0.26
2,49
720
Je29
2.18
Je1d
J¢99
.99
‘*3010
2.1
J¢10
0.07
0.°35
C.J85
D95
0.055
0.06
0.06

result ("ionR* = none seen within 14 days)

Died
vied
vied
Diec
Died
Died
Ione
None
..one
wone
Jdiec
Died
.-one
lione
..one
Jied
Jied
..one
-.one
ione
.‘one
.one
.one
~one
ione
sone
ione

vithin 24 hours
witain 24 hiours
witnin 24 hours
within 24 hours
in 2 days
in 3 days

in 7 days
in 5 days

in 6 days
in 8 days

Smallest Fatal vose - 1000 mgms. per kilo

14



£€60000

_S‘a.u Jle 12

cellogsolve phthelate

—ide - Intraperitcneal

iouee .eight Dose Dosage Result ("Non8® = rnone seen within 14 days)
Zi0e in in in ngise.

LYuIns CeC. per kilo
38 <.ed «200 10,000 Died vithin 24 houre
3¢ 1.0 125 6,000 Jied within 24 hours
0 2060 «105 6,000 Died vwitkin 24 hours
74 17.0 «235 6,000 Died vithin 24 hours
75 1745 . 250 6,900 Died wvithin 24 nours
18 16.0 « 079 5,000 " Died within 24 hours
41 13.5 s I8+ 5,000 Died viithin 24 hours
76 1747 «075 5,000 Jied within 24 hours
" 1540 D7 5,000 vied¢ within 24 hours
] 1.0 0 230 L, 000 vied in 4 days
19 15.5 « 060 4,300 None
ko) 17.$ Tt 4,000 ‘one
81 17.2 « 00 4,000 vied witnin 24 hours
&2 2043 973 4,099 vied within 24 hours
<0 13.0 + 200 3,200 zone
83 1945 « 2350 3,200 :ione
84 20.0 050 3,000 ione
21 22.0 « 040 2,900 ione
22 24.0 «022 1,000 iione

Smallest ratal Jose - 4,000 ngrase yer xilo

0.5
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Jample 12

:.Iet‘:x;'; ce;;oao;vg mmatg

vhicxeng - by mouth

chick
iiOe

26
27
48
82
49
83
50
84
- 28
51
29
30
31
32

wveight

in

ilos

l.68
1.50
1.4%7
1.95
1.28
1.10
i.36
1.36
l.22
1.25
1.42
1.45
1.50
1.50

Jose
in

Cele

14.4
10.3
1J3.0
7.2
7.7
6.6
7.8
7.0
5.2
5.4
4.9
3.7
2.6
1.3

Dosage

in mgus.
per kilo

190,000
8,000
8,300
8,000
7,000
7,000
6,900
5,900
5,000
4q ’ 2090
3,000
2,200
1,909

Result ("done”

Died
Died
Died
Died
Died
Died
ilone
Died
lione
Died
lione
lone
lione
..one

vithin 24
within 24
vithin 24
in 4 days
in 2 days
in 2 days

within 24
in 7 days

= none seen within 14 days)

hours
hours
hours

hours

3mellest Fetal Dose - 5,000 mgns. per kilo

[y
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Samqle 12
—etny) cellosolve t: te

Chickens - intraveritoneal

Chick .eignht Dose Dosage Hesult ("one® = none seen witiain 14 days)
0. in in in mgnms.
xillos Cele per kilo
43 1,59 6.8 $,000 Vied within 24 hours
da 1.70 5.8 4,000 Died within 24 hours
<5 1.39 3.6 3,000 Died within 24 hours
71 1.22 3.2 3,000 vied in 5 days (prostrated in 1 hour, recovered)
72 1.59 4.1 3,000 Vied within 24 hours
47 1.33 2.3 2,000 ione
73 1.73 3.G 2,000 ione
92 1.39 264 2,000 iione
93 1.65 8 2,900 iwone
46 1.39 1.3 1,000 ione
94 l1.76 1.5 1,000 lione
95 1.6 l.4 1,300 wone

3nallest Fetel vose - 3,330 mgms. per kxilo

L4
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Scope of Report
This report covers acute toxicity tests made

since our report of September 8, 1931, 8o far as is
rnow known, it is s final report on acute toxicity of the

materials included in our study.

Materials
4 At the time our report of 9-8«31 was written, we
believed 3ample 9, Santicizer No. 8, to be too toxic to
consider for plasticizer use. For this reason it was not
administered at all to chickens or mice. 8ince that time
we have learned that it is still considered a promising
material, so that wwe heve made enough additional teste
vith it to heve as much acute toxicity data upon it as
upon any of the samples,
The plasticizer samples for which new work is re-
ported are:-
Sample 9 - "Santicizer No, 8"
13 - Ethyl ester of o-Benzoyl Benzoic Acid
14 - Butyl Cellosolve Phthalate
In addition, a limited number of tests were made
by feeding cellophane with waterprbof coating containing
Dibutyl Phthalate as piasticizer, tc see if from single

dozes effects coulc be noted.,

Animals Used

The animals used for this work were similar to those

usel nreviously, and described on page 2 of the 9-8-31 rc-
port.

=t~ 000C04



Kethods of doeing
Samples 9 and 14 were adminjistered exactly as de-

‘scribed on page 3 of the 9-8-31 report.

Sample 13, being a s0lid, had to be treated dif-
ferently. For feeding to guinea pigs it wvas reduced to a
thick paste with olive o0il, after weighing cut the re-
quired dose. This paste was placed in the animal's mouth,
while it was held upside dovm in the operator's hand.

The guinea pig, being a docilc animel, swallowed the dose
promptly and completely vhen it vas fed in this way.
Rabbits would not swallow the paste under any conditions.
They had to be fed the sample dissolved in enough olive
0il to make a nerfect solution, using a stomach tube., Be-
cauce of the large volumes of these doses, due to the low
soluiility of the sample in the oil, it wvas thought ad-
visable to make control feedings of such large volumes of
the o0il alone., Chickens were fed weighed amounts of the
sample in gelatin capsules, thrust into their crops.
These samples were never regurgitated, and were ideal for
chickens, but none of the other animals would swallow any
size cepsule at all,

Sample 13 wvas dissolved in olive o0il and steril-
iZed by heat for all the intraperitoneal injections. To
decrease the amount of oil to be injected, thazse solutions
vere kgpt at 40° C, making it possible to dissolve more

of the sample in a “iven amount of 0il. Controls with

- 00005



olive oil alone showed it to be perfectly harmlaes to the
animals.

Cellophane was fed to the chickent rolled up tight-
ly in gelatin capcules, 50 square inches to a capsule.
Autopsy of chickens purposely killed showed the cellophane 87/
completely disintegrated in the intestines, so there was
ample opportunity for absorotion of any toxic substance
from it in the bird'e vody. For feeding guirnea pige and
rabbits, the cellophane was ground wet with water in a ball
mill, Before fecding, the slurry was allowed to settle to
e definite concentration and the suvpernatant fluid was used
for grinding the next bvatch. Guinea pigs were fed the
slurry in the same way they had been fed the liquid plas-

ticizers, and rabbits were fed by a stomach tube.

Observations on treated animals

The observations upon the animals were the same as

those descrihed in our 9-8-31 report, page 4.

-3 - 000006



Fumber of animals used

The table gives the number of animals reported

upon for each material,

and *I.P.” ms;ans by intraperitoneal injection.

*M* means adninistered by mouth,

;v A J A ]
Guined Rab- lBate lIice} Chick- | Total
NMaterial Pipe bits ens
M.I.PJ ¥. I.PJI.P.|I.P.{M. I.P,
9. Santicizer No.8 $ 10110 9 |10 17 {33 16 | 110
13, Ethyl ester of
o-Benzoyl Benzoic| 20 20} 20 20 20 27 120 == |147
14, Butyl Cellosolve
Phthalate 2¢ 29119 20 123 | 25 !13 11 |164
Coated Cellophane 10 10 12 32
Olive 0il Controls 2 2 4 4 14
Total for this report | 59 61|61 51 |57 | 73 {78 27 | 467
Total 9-8-31 report {158 155 126 113 rzz 94 |52 44 |864
—+-
Total used for acute 433 351 79 (167 201 1331
tests |
! ,
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inclu

Tabulation of Results

tho

d _9-8-

—Szallest Dose Killing pny snimsl

(X = by mouth; I.P. = intraperitoneally)

Guinea Pigs | Rabbits | Rats | Mice
. —'"1'2%'."" T 7 TP, | 1.P. I.P.
SIS UUU ERSR § - :
7. Dibutyl phthalate 2,000} 1,000 3,000{ 2,000 1,000 3,000
8. Diethyl phthalate | 5,000| 1,000 | 4,900] 4,000 | 1,000 | 3,000
9. "Santicizer llo. 8"} 1,500 350 600 250 100 500
10. *"Ethox" 1,000 ]| 2,000 3,000{ 2,000 2,000 3,000
1l. Tributyl pnosghate | 1,000 200 | 2,000 unger under
00 400
12, i.ethyl cellosclve 5,000 | 3,000 1,500 2,000 1,000 4,000
piivhalate
13. ithyl ester of 6,000 2,000 4,000) 4,000 1,000 500
o-3enzoyl Senzoie —
Acid
14. Butyl cellosolve 4,000 800 1,000( 1,000 2,000 1,000
Phthalate -7

[ chiokens ]
) ¥ I.P.

. — —
over

20,0900
15,000
€00

15,000

[A]
-
(¢
e |
(=]

1,000

5,000

15,000 |
5,000
800
8,090

3,000

5,000 |

Coated Cellophane

No effect noted from any single dose

Laximum dose given = 6,000 ngs./kilo (254 sqe in./Xxilo)
338
750

Guinea 2Pigs 10 fed
Rabbits 10 fed "
Chickens 12 fed "

8,500 .
19,000 .



Discussion

A8 in the 9-8-31 report, we have not used the
term "Minimum Lethal Dose," preferring to report the
smallest dose cectain to kxill., If other figures are
desired, they can readily te obtained fram the tables
of doses given and results, which are part of this
report,

The Adifferences in species susceptibilities to
the materials are about the same as those of the
9-8+31 report, As before, the fatal dose for intra-
peritoneal injection i3 usually smaller than for admin-
istration by mouth, prrbably hecause there is almost
complete absorption of water-soluble or lipoid-soludle
materials from the peritoneal cavity, whereas a large
portion of the latter class of materials, particularly
when administered in massive doses, may rass completely
through the digestive tract without being absorbed.
When administering doees by mouth to most species, there
is always the possibility that the arimal regurgitate
some of the dcie. However, we are positive that this
haprnened with none of our doses, since the animals were
carefully watched with thies possibility in mind.

On the bhacis of results of acute toxicity tests,
we would arranze the vlasticizers tested in the follow-

in~ order, the least toxic first and the most toxic
2 W
lasts Q‘) 7 \"/ ’Re g
»w V A\ .
Fed by lﬂouthooooooooo 7 - 8-10-13-12-1‘-11-9
Injected peritoreally.... 7 = 10 = 3 =« 12 - 14 = 13 = 9 .11

e 000009



As we had anticipated, it was impossidble to
force enouzh costed cellophane iown any of the ani-

mals to give acute toxic effects,
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Samjle 13

'Bﬁai} ester gf d-gggzgx} Egnzoio aoid

Guinea 2igs - mouth, fed as a thick paste in olive oil

2ig tieigat Dose Dosage Result ( "ion8% = none seen in 14 days)
ii0e in in in ngms.
grans 8. per kilo
878 369 4.9 11,000 Died within 7 days
895 246 2.5 10,000 None
836 246 25 10,009 None
837 283 28 190,000 . Mone
846 350 3.5 10,000 None
887 3380 3.8 10,009 None
876 31 2.5 6,900 Jlone
8717 400 3.0 7,520 Yone
865 254 1.5 6,000 Died in 12 days
267 311 2.9 6,009 ione
875 237 2.0 5,000 Yone
390 290 1.5 5,000 ¥one
891 286 1.4 5,000 None
888 372 1.9 5,000 None
865 21 1.9 4,000 None
892 279 l.1 4,000 None
893 258 l.1 4,000 Xone
894 270 1.1 4,000 None
780 318 1.0 3,900 None
829 255 0.5 2,009 Xone

Smallest Fatal Dose - 6,000 ngms. per kilo
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Bample 13
Etnyl sster of o-3engoyl 3enzoic acid

- o -

Suinea Sigs - intraveritoneally; as a 10% solution in Olive 0il. See Page
31 for control tests on Olive 0il alone

Pig weight Dose in Dosage Result (™ione* = none seen within li days)
lioe in CeCoe 0f 1in mgus.
crans 10% sol. per xilo

990 334 33.0 19,000 Died within 24 hours

899 339 16.5 5,000 Died within 24 hours

920 311 775 2,500 Died within 24 hours

921 223 8.05 2,500 Died within 24 hours

938 293 5.9 2,000 Died within 24 hours

939 306 6.1 2,000 llone

940 288 He?2 2,000 Died within 24 hours

941 3o 6.1 2,000 Hone

922 342 515 1,500 Yone

923 310 4.65 1,500 None

898 328 3.33 1,000 None

924 332 3.3 1,000 None

925 343 3.4 1,000 one

942 218 3.2 1,200 dlone %
943 299 3.0 1,200 lione b .}
926 320 1.6 500 Yone Cy
927 386 1.9 500 Kone \J\
928 360 1.8 500 Nene :
944 370 1.9 500 Yone >
945 32 1.5 500 None B\\

Smallest Fatal Dose - 2,000 nmgus. ser kilo



£10000

Sariple 13
Etnyl ester of o-Benzoyl ien [+)

Rubbitg - by Liouth; Fed as a 12.57 solution in olive oil. See page 31
for control tests on the oil alone.

Fabbit wei;ut Dose in Dosage Reault ("lione" = none seen \ithin 14 days)
i70e in ceCe 12.5% in ngms.
kilos solution per kilo
332 J¢99 80. 19,000 Died witain 24 hours
333 1.30 1C4. 104999 Died in 2 days
334 1.30 194. 10,320 Yied within 24 hours
335 1.13 72 8,000 Died in 2 days
336 1.20 1. 8,000 Died in 2 days
337 1.50 96. 3,000 Died in 2 days
338 1.28 52, 5,000 Died in 5 days
339  1.05 42, 5,000 Died in 4 daye
340 l.28 43, 5,000 Died in 6 days
341 299 32. 4,000 Mone
342 1.22 39. 1,900 lione
343 1.53 49, 4,000 Died in 4 days
344 1.59 38. 3,000 Yone
345 1.73 L2 3,000 None
346 1.13 18. 2,000 None
347 1.45 23. 2,000 Yone
348 1.22 20. 2,000 Yone
349 1.59 25. 8’000 l'one
350 1.13 9. 1.000 ione
3501 1.10 4, 500 YWone

Smallest Fatal Dcse - 4,000 nius. per kilo.



10600

Sanyle 13 }
es te o-Bengovl zoic acid

Bgbbits - 133;52211325351113 injected as & 10% solution in clive oil.

See page 31 for vontrol tests on the oil alone.

Rabbit weigiat Dose in Dosage Res.1t ("lione" = none seen vitain 14 days)
¥o. in CeCe 105 in mgms.
Kilos solution per kilo
312 1.45 5360 4,000 Died within 24 hours
313 1.13 45.0 4,000 Died vwitnin 24 hours
314 1.60 48.0 3,000 Died within 24 hours
315 1.3 34.0 3,000 None
316 l.13 3.0 2,500 'one
317 De96 19.2 2,000 Died in 5 days
318 1.32 26.0 2,000 Yone
319 1.50 3%.0 2,000 l'one
320 1.68 34.0 2,000 Yone
321 1.82 27.2 1,500 Xone
322 1.02 15.2 1,500 Fone
323 1.32 2.0 1,500 lione
324 1.40 21.0 1,500 Yone
3256 1.36 264 1,500 Xone
326 1.42 14.2 1,000 ‘lone
327 1.42 14.2 1,000 Yone
328 1.70 17.0 1,000 Yione
329 1.79 15.0 1,000 None
330 1.73 17.0 1,900 TTone
331 1.30 13.0 1.000 Tone

Smallest Fatal Dose -~ ,000 mgns. per kilo
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Sample 13

ngg_é E‘-‘stgr gf g-gg_g_g!;_ ggic .;cég

Rats - Intravecsitoneally; as 104 solution in olive oile. See Puge 31 for control tests
on Clive 0il alone

HRat weight  Dose Dosage Result ("None®" = none seen within 14 days)
Yo. in in ceCce in mgnse.

graus 10%.801. per kilo
133 154 15.4 10,000 Died v.ithin 24 hours
134 146 73 5,000 Died within 24 hours
135 102 .1 5,000 Died within 24 hours
13¢ .S% 4.8 5,000 Died witnin 24 nours
137 72 2.2 3,000 Died within 24 hours
138 123 3.7 3,200 Died within 24 hours
139 111 2e2 2,000 Died viithin 24 hours
140 103 26l 2,200 Died within 24 hours
141 140 248 25200 Died within 24 hours
142 133 1.3 X,n00 Xone
143 148 1.5 1,000 None
144 58 0.58 1,000 None
145 95 .95 1,000 Yone
146 179 1.8 1,000 Yone
147 133 1.3 1,000 Yone
148 91 Je9 1,C00 Died within 24 hours
149 134 l.1 300 lione
150 128 1.0 800 Yone
151 117 0.7 600 one
152 104 Jeb 620 Yone

Smallest Fatal Dose - 1000 ngms. per kilo
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Samnple 13
'l ester of o~ Be ic .

iice - intraperitoneally; &s 105 solution in olive oil. See page §4 for acntrol
tests on olive oil alone

-ouse welgnt Dose Dosage Hesult ("Kone" & none seen witnin 14 days)
10 in in ceCe in ngms.

¢reans 104 per kilo

solut.

112 22 262 12,000 Died within 24 hours
113 25 1.25 5,200 Vied vitain 242 hours
114 24 le2 $,000 Divd vithin 24 hours
115 29 0.58 2,000 Died viithin 24 hours
116 20 0.40 2,000 Died within 24 hours
117 26 0.52 2,000 Jied in 3 days
118 29 Je29 1,000 Died witkin 24 hours
119 21 Je21 1,000 lore
120 25 025 1,000 Yone
121 26 De26 1,000 lione
122 25 Je25 1,000 Died in 3 days
123 22 Je22 1,000 Died in 3 days
124 25 20 890 None
125 27 0.22 800 lone
126 23 0.1E 890 Died in 3 days
127 24 .12 500 Died in 10 days
128 31 Jelb 500 ¥one
129 87 0.34 500 Died in 1) days
130 22 Jell 500 one
131 24 .07 300 YXone
132 24 .07 300 Xone
133 23 0.07 300 None
134 22 0.044 200 Xone
135 24 0.048 200 None
136 22 0.04 200 Hone

Smallest FPatal Dose - 500 mgms. per kilo
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Semple 13
1 d3ter of o~

t

Cadcxens - Dy louth

Caick
Noe.

147
148
149
150
151
152
163
154
1595
156
157
158
159
160
161
162
163
164
165
166

Vieight
in
kilos

0096
Je71
0085
1.28
0.59
V.91
1.25
1.39
0.91
1.19
0088
1.056
0485
0.91
1.19
1.79
1.25
1.53
1.5
1.59

Dose

in
grams

0.4
Oed

St i S &

(in capsiies)

Docage

in ngms.
per kilo

5,900
5,000
5,000
4,000
3,500
3,000
2,500
2,000
1,500
1,500
1,200
1,200
1,200
500
500
500
300
300
300
350

Result (“lione" = none seen within 14 days)

Diec in 4 days
Died in 2 days
lone
Hone
Died in 5 days
Died in 11 days
Xone
Jone
Yone
llone
Died in 9 days
ilone
Ilone
iione
lione
one
one
wone
l‘one
sione

Smallest Fatal Dose - 1,200 iyns. per kilo
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Sample 14

But vellosolve a

Guinea Pigg - by mouth

2ig Vieight Dose Dosage Hesult ("None® = none seen within 14 davs)
No. in in in mgns.
Erams CeCoe per kilo

838 305 2.88 10,000 Died within 24 hours
869 260 2.43 10,000 Died in 2 daye
870 174 1.32 8,000 Died in 2 days
871 230 1.74 8,000 Vied witnin 24 hours
a79 281 l.43 6,000 None
880 175 1.00 6,000 Died withir 24 hours
828 310 1.47 5,000 None
901 279 1.58 6,000 Noae
881 245 1.16 5,200 Yone

3 291 l.38 5,000 None
883 296 1.40 5,000 Died within 24 hours
902 313 l1.48 5,000 Died within 24 hours
903 291 1.10 4,000 None
904 353 1.33 4,000 Died in 3 days
805 271 1.05 4,000 None
906 318 1.19 4,000 None
788 283 0.80 3,000 None
929 317 0.90 3,000 None
930 320 0.91 3,000 None
933 321 0.91 3,000 None
783 392 0.74 2,000 None
931 350 0.66 2,000 None
932 340 0.64 2,000 None
782 262 0.25 1,000 None

Smallest Fatal dose - 4,000 mgus. per kilo
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Sample 14
Butvl Cellosolve thalate

Gudnea 2Pigs - intraperitoneally

Pig weight Dose Dosage Result ("None" = none seen w!hin 14 days)
RY. 18 in in in ngnase.

Lrans ceCe per kilo
872 271 1.28 5,000 Died within 24 hours
907 334 1.57 5,000 Died within 24 hours
908 334 1.26 4,200 Died within 24 hours
909 411 1.55 4,000 Died in 2 days
919 n 1.25 4,000 Died vithin 24 hours
873 246 0.70 3,000 None
911 371 1.05 3,000 Died in 2 days
912 325 0.92 3,000 None
913 33 0.95 3,000 Died within 24 houre
934 310 0.59 2,000 Wone
935 306 0.58 2,009 Died in 2 days
936 342 0.65 2,000 None
937 375 0.71 2,000 Yone
946 307 0.58 2,000 Died within 24 hours
952 271 0.52 2,000 None
874 281 0.27 1,000 None
947 258 0.24 1,000 Died within 24 hours
948 342 J¢32 1,000 Died within 24 hours
949 307 0.29 1,000 Died within 24 hours
9563 355 0.34 1,000 lone
954 371 0.35 1,000 None
955 359 0.34 1,000 None
950 362 0.27 800 Died witain 24 hours
951 257 0.19 800 Yone
956 410 0.31 800 Yone
957 378 0.29 800 None
958 350 0.26 800 Yone
959 369 0.17 500 None
960 221 0.20 500 None

Smallest Fatal Dose - 800 mgms. per kilo
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Sanple 14

Q v
Rubvit - by Mouth
Rabbit eigut Dose Dosage Kesult ("None" = none seen within 14 days)
Hoe in in in mgms.

kilos CeCo per kilo

260 1.84 17.6 10,000 Died within 24 hours-
261 3.1 14.6 5,000 Died within 24 hours
262 1.33 6.3 5,000 Died within 24 hours
263 1,25 3.6 3,000 Died in 2 days
264 1.62 4.6 3,000 Died wiithin 24 hours
265 2.64 .0 2,000 Died within 24 hours
266 1.65 3.2 2,000 Died in 6 days
267 1.87 3.5 2,000 Died in 7 days
268 2025 4.2 2,000 Yone
269 2.30 4.3 2,000 Died within 24 hours
270 230 262 1,000 Yone
271 2,04 l.9 1,000 Died within 24 hours
272 1.16 el 1.000 None
273 1.22 l.2 1,000 None
274 1.22 0.93 800 Nono
275 1.22 0.93 800 Yono
276 1.36 1.03 800 one
277 0,93 .45 500 None
278 1.45 68 500 Hone

Smallest Fatal Dose - 1,000 ngms. per kilo
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Samjyle 14

Butyl Cellosolve Pht:

Rabbits - intraperitoneally

Raboit wei(ht

WOe

240
241
282
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259

in
kilos

1.36
1.30
1.16
1.47
1.02
1.33
.25
1.02
l.62
1.39
1.30
1.29
1.22
1.30
1.19
1.30
1.93
1.50
1.59
1.65

Jose
in
CeCo

6.4
6.1
3.3
2.8
1.9
269
l.2
095
1.5
1.3
1.2
1.3
0.98
298
2,90
0.93
1.45
0.85
2490
0.93

Dosage
in ngas.
per kilo

5,000
5,000
3,000
2,000
2,000
2,000
1,000
1,000:
1,900
1,000
1,000
1,000
© 800
800
800
800
800
800
600
600

Result ("ilone" = none seen within 14 days)

Vied
Died
Died
Died
Died
Died
Hone
Died
None
Lone
Yone
Yone
None
None
lone
lione
None
lione
Yone
Yone

within 24 hours
within 24 hours
in 2 days
in 2 days
in 7 days
withkin 24 hours

in 14 days

Smallest Fatal Dose - 1,000 1gms. per kilo
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Sample 14

utyl Cellosolv

hthale

Hats - intyeveritoneally

Rat

1.0

153
164
15%
156
157
158
189
160
181
162
163
164
165
166
167
168
169
170
171
172
173
174
175

Veicht
in
grans

143
185
138
175
179
142
138
165
156
168
1583
167
179
118
130
133
150
195
214
169
116
153
159

Dose
in
CeCo

D.68
0.9
C.39
Je49
e 34
0027 N
0¢26
.32
0.30
Q.16
0.14
0.16
0.17
J.11
D.12
0.10
0.11
0.15
J¢16
0.038
0,055
207
2.075

Smallest

Dosage

in wgms.
per kilo

5,000
$,000
3,000
3,000
25000
2,000
2,000
2,000
2,000
1,000
1,000
1,000
1,000
1,000
1,000
800
8920
800
800
500
500
500
500

Result ("iione®™ = none seen within 14 days)

Xone

Died within 24 hours
Died within 24 hours
None

Died in 3 days
Yone

Yone

None

lone

Hono

None

None

Hone

Xone

Yone

None

None

None

None

Yone

None

None

lone

Patal Dose - 2,000 mguse. per kilo
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Sariple 14

tvyl ccllosolve It
‘ice - iintraperitone ’

1.0u80
0o

137
138
133
150
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

weicht

in

Doze
in

CeCe

Je25
Jel2
Jell
2«10
2.10
5408
J.06
3.00
Je04
5408
-.04
Je95
7603
Je02
Je025
9 00535
72902
36925
26920
Je .2
2.02
0.015
0.0l
0.01
0.01

Dosage

in ngmse.
2er kilo

10,000
5,000
$,000
4,000
4,000
3,000
3,000
3,000
2,000
25000
2,009
2 ’ 009
1,000
1,000
1,000
1,000
1,009
1,000

890
800
800
309
529
500
500

Aesult ("ilone"

Died
Diea
Died
Died
Died
Died
Died
Died
Died
ilone
Died
lone
Jione

‘Died

Died
llone
lone
one
lione
ione
J'one
ifone
one
Tone
ilone

vithin 24
viwnin 24
vithin 24
vithin 24
viithin 24
in 6 days
within 24
within 24
vithin 24

within 24

in 5 days
in 5 deys

= none seen within 14 days)

hours
hours
hours
hours
fiours

hours
hours
hours

hours

Smallest Futal Dose - 1,000 1x(nse. pexr kilo



Sanple 24

Butvi cellosolve 2h

chickeng - by jiouth

Jhick weigat  Dose Dosage Result ("llone" = none seen within 14 days)
llo. in in in iynse
xilos CeCo per xilo

* 167 0435 16.0 20,000 Ylone

168 l.42 26.8 20,000 Yone

169 1.56 29.4 20,900 lione

170 1.56 29.4 20,000 Yone

171 Je94 6,9 10, 000 Lone

172 1.95 10.0 10,000 Died within 24 hours
173 1.6: 15.3 10,000 llone

174 1.96 15.Y 10,000 None

175 1.13 5.3 5,000 X{one

176 1.6 Te4r $,000 Xone

177 1.06 Ved 1,000 Yone

178 l.4. Ge7 5,000 Died in 14 days

179 1.4%7 21e8 225300 lione

3nmallest *atal Dose - 5,000 mpms. yer kilo

9

(-

¥205o
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Sample 14

Buty® cellokedve Pnthaleto

———

Jhicken
chickx eigat
Ho. in
xilos
189 1.02
181 0.99
182 0.85
183 1.33
184 N.76
185 1.87
186 1.66
187 1.62
188 1.99
189 1.50
190 1.78

- intraperitoneall

Dose Dosage
in in mgmse.
CeCo per kilo
V.6 10,000
9.3 16,000
4.0 5,000
6.3 5,000
3.6 5,000
3.8 5,000
4.9 3,000
4.6 3,000
He6 3,000
4.2 3,000
2.0 2,000

Result ("lone“

Died in 7 days
liono
lone
None
Died in 5 day
l'one
Yone
Xone
Xone
None
None

none seen witnin 14 days)

Smellest Fatal Dose - 5,200 mgns. ver kilo
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Sample 9
Santicizar .lo. &

Cuinea ’igs - by liouth; Animals marked with an asterisk (#) were previously
tabulated in our report of 9-8-31

Pig weigat Dose Dosage kesult ("None"™ = none seen in 14 days)
Y in in in ugmse.
¢ rams CeCo per kilo
194#% 205 1.72 10,900 Died within 24 nours
135+ 210 l.42 8,000 Died witnin 24 hours
250 157 1.05 8,000 Died within 24 hours
196% 200 1.00 6,000 Yone
251% 259 1.50 6,000 Divd in § days
203+ 245 1.02 5,000 lone
252% 256 1.278 5,000 Died in 2 days
197#% 165 0.55 4,900 KNone
225# 257 J.837 4,000 Died within 24 nours
253+ 232 0.68 4,200 one
198+ 190 Q.48 3,000 Died witain 24 hours
226 320 075 3,200 Yone
254# 338 0.78 3,000 l.one
205+# 136 Je 47 3,000 llone
228% 195 Je42 29500 lione
199% 203 0.34 2.000 Yone
2297% 160 027 2,090 Yione
356* 233 0.48 2,000 Yone
229# 320 Je4l 1,500 Died in 9 aays
741 292 2.37 1, 500 None
756 282 2¢35 1,500 None
209* 190 D.16 1,000 None
230% 180 Jel5 1,000 Yone
231% 215 0.18 1,000 Yone
530 240 020 1,000 lone
$43 387 Je33 1,090 Yone
739 344 029 1,300 None
201# 1380 Q.08 530 Yone
202% 215 0.04 200 'one

Smallest Fatal Dose - 1,500 mgmse per kilo



Sample 9
tic r oo 8

Guinec 2igs - Intraperitoneally; aninals marked with an asterisk (#) were previously
tabulated, in our report of 9-8-31

L20C00

- vz -

2ig “ieight Dose Dosage kesult ("None"™ = none seen within 14 days)
J0. in in in mgns.
gcrams CeCo per kilo
216# 138 0.79 5,900 Jied within 24 hours
217# 128 Je42 4,000 Died viithin 24 hours
218 214 J.54 3,000 Died within 24 hours
219% 195 Je 33 2,000 Died within 24 hours
220% 255 Je22 1,000 Died within 24 hours
257T#% 263 Je22 1,000 Died within 24 hours
701 280 De24 1,000 ione
258+ 274 de2) 320 lione
250% 24 9.16 780 Died within 24 hours
221* 210 J.09 500::,<::Died witain 24 hours
222% 226 Je29 200 lione
260 275 Jel2 500 None
516 2830 Je12 500 Tone
781 . 363 J.15 500 Yone
606 259 Jell 500 lone
261 % 244 J.08 400 Y¥one
262* 189 2406 400 ifone
263* 240 0.06 300 None
264* 295 3007 300 jione
223% 222 d.05 250 Died wviithin 24 hours
224% 188 Je04 250 Xone
714 292 .06 250 one
832 311 © D07 250 lione
769 290 J.06 250 lione
795 217 JeD6 250 one
265% 267 J.05 200 lone
266% 271 Je05 200 None
225% 138 0.01 190 llone
226% 175 0015 100 ifone
267% 353 0.03 100 Yone
268% 283 0.03 100 lione
523 399 Je0N3 )00 lone
792 329 DeNI 100 one

Smanllest Fatal Dose - 250 u:pase. per kilo
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Sample 93 Santicizer llo. 8 Ravoits - uths animals marked with an
— asterisk (#) were previously tabulated in

our report of 9-8-31

Rabbit weight Dose Dosage Result ("llone® = none seen within 14 days)
Iio. in in in mgnms.
kilos CeCo per kilo
7% 1.08 4.6 5,000 Yone
2% 1.16 4.9 5,000 Died within 24 hours
78* 1.10 3.7 4,000 Died '
83¢ 1.7 5.7 4,000 Died within 24 hours
79% 1,02 2.6 3,000 Died within 24 hours
84* 1,20 3.2 3,000 Died within 24 hours
85% 1.22 3.2 3,000 Died within 24 hours
133 1,22 3.1 3,000 Died within 24 hours
80¢ 0,95 1.6 2,000 Died wit2i- 24 nours
86*% 1.7) 2.9 2,000 Died in @ days
87% 1.73 3.0 2,000 None
134# 1.10 1.9 2,000 Died within 24 hours
135# 1.25 2.1 2,000 Died within 24 hours
8l1# 1.05 0.89 1,000 None
136*% 1.59 1.3 1,700 Tone
137* 1.68 l.4 1,000 Hone
288 1.10 Je92 1,000 lione
90#% 1.25 0.84 800 Died in 11 days
g91#® 1.25 0.84 800 None
289 0.96 0.64 800 None
92# 1,05 0.53 600 Died in 12 days
93#% 1.05 0.53 600 Died in 11 days
290 1.19 9.50 500 Yone
291 2.90 1.22 500 None
292 2.96 1.25 500 Jone
293 1.02 0.26 300 Xone
294 1.33 0.34 300 None
295 125 0.32 300 KXone
296 2.61 0.668 300 Yione
297 2.58 0.63 300 None

Smallest Fatal Dose - 600 wmgms. per kilo
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6205000

§=aglg 93 Bnnti¢§;er 0, 8

Rabvits - Intraperitoneslly; aninals marked with an asterisk (#) were previously
tabulated in our report of 9-8-31

Rabbit Veight Dose Jdosage Result ("None" = none ssen witain 14 days)
ii0. in in in mgns.
=ilos CeCe per kilo
g94% 0,91 3.8 5,000 Died within 24 hours
9G* 1.45 4.9 4,000 Vied within 24 hours
i 1,22 3.1 3,000 Died within 24 hours
Te & 1,36 3.4 3,000 Died within 24 hours
239  1.59 269 2,500 Died within 24 houra
140%  l.47 3.1 2,500 Died within 24 hours
97 # 1.25 Jel 2,000 wone
151#%  1.62 246 2,000 Died witain 24 hours
14:2* 1.1) l.9 2,000 Died within 24 hours
89# 1.16 0697 1,900 None
g8#*% J.85 0.72 1,900 Died within 24 hours
143#% l.02 0.85 1,909 liono
144% 1.25 1.04 1,000 one
145#% 1.45 Je91 750 Died within 24 nours
146% 1.310 0.69 750 one
149# 1.10 0.47 500 i‘one
147 % 1.32 De55 500 ione
279 2.93 0.39 500 None
148% 1.13 Je24 250 Yione
150* 1.:8 0627 250 Died in 8 days
280 0.93 0.20 250 Died in 14 days
261 1.25 0.26 250 None
282 272 J¢57 250 l'one
283 2.42 J«51 250 None
151%  1.47 0.12 100 lione
152*% 1.39 J.12 100 Yone
284 D.82 3.07 100 lione
285 l.22 0.10 100 ione
286 1.25 O.11 100 None
287 2.42 0.20 100 lione

Smallest Fatal Dose - 250 mgms. per kilo
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-Le-

Sariyle 9

Rats - intraperitoneally; Animals

gggt;ciigr - g
Rat Veight
0. in

Erams
37# 102
50% 135
38+ 112
39# 122
40% 117
<1l* 163
L2% 155
43# 115
73# 81
4% 98
5% 110
76% 134
445 % 124
45*% 154
YA A 106
8% 126
9% 102
80#% 119
81* 140
82% 137
123 122
46% 130
4% 130
124 114
48% 134
49#% 140
125 127
126 122
127 131
128 144
129 97
130 70
131 151
132 171

Dose
in
CeCoe

Je17
Je23
O0.14
0.15
D.10
J.14
Ce10
J.07
Q.05
0,06
‘3006
JeD?
D04
0.07
0.04
J.05
0.03
0.04
0.04
Ce04
0.03
.03
.03
0402
Je01
0.01
0,01
0.01
0.011
0.012
0.004
2.003
0.006
2.007

Smallect ¥atal Dose -

Dosage

in ngms.
per kilo

2,000
<9000
1, 500
1,500
1,000
1,000
750
750
750
750
620
600
500
500
500
500
400
400
300
300
300
250
250
200
100
100
100

perked with an asterisk (#) were previously
tabuleted in our report of 9-8-31
nesult ("fone" = none seen within 14 days)

Died
Died
Died
Died
Died
Died
Yone
Died
Died
Died
None
died
Yone
Died
Yone
Died
Died
Died
Died
Died
None
Died
Xone
Died
Died
Died
None
None
Xone
None
Hone
lione
lione
Fone

one hour
5 hours
one Lour
one hour
S hours
one hour

5 nours

withinu 24 hours
within 24 hours

within 24 hours

in

in
in
in
in
in

in
in

in
in

5 hours

& days
11 day»
8 daye
12 days
9 days

4 days

7 days
7 days

8 days
(as 205 aolugion in Olive 0i11)

(as 10% solution in Clive Cil)

100 Gns. per kilo
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Samyle 9

tic Xoe 8

lifce - intraperitoneally ¢ as 10% solution in olive oil. See page 3} for results
on olive oil alone, as controls.

kouse ‘.eight Dose Dosage Result ("None" = nono seen within 14 days)
Noe. in in in ngms.
grams CeCoe per kilo
10%
solut.

95> 25 1.08 5,200 Died wvithin 24 nours
96 25 Je85 4,700 Died within 24 hours
97 29 2.70 3,000 Died within 24 hours
98 ey .60 2 500 lone

99 22 J¢50 2,500 Yone
100 26 J.43 2,900 Died viithin 24 hours
101 25 Je2)1 1,920 Died within 24 hours
102 24 J.21 1,990 Died in 2 days

103 325 J.105 500 lione

104 23 J.10 500 Died within 24 hours
105 27 2.11 500 Yone
106 25 0.195 500 Yone
107 26 Je” 500 Died in 2 days

108 25 J.05 250 None
199 2 J.05 <50 None

110 23 2.8 250 Xone

111 25 0.05 250 Xone

Smallest Fatal Dose - 530 mgas. per kilo
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Samcle 9i Santicluer goo.8 Shickens - by Nouth

Chick Weight Dose Dosage Result ("None®™ = none seen within 14 days)
in in in mgms.
kilos CeCo per kilo

98 1.93 16.6 10,000 Died in 24 hours

99 2633 15.9 8,000 Died in 2 days

100 2.36 9.9 5,000 Died in 2 days

101 1.87 7.9 5,000 Died in 2 days

102 1.68 7.0 5,000 ione

103 1.45 4.9 4,000 Yone
104 1.99 6.7 4,000 wone
109 1.76 4.4 3,000 ..one

106 1.62 4.1 3,000 Died in 2 days

107 210 5.3 3,000 Yone

198 1.96 4.9 3,200 Jdied in 10 days

109 1.93 4.9 3,000 ‘one

110 219 3.7 39000 llone

111 1.90 3.2 2,000 None

112 1.79 3.0 2,000 l'one

113 0.99 1.7 2,000 Died vw:ithin 24 hours
114 l.25 3.1 29 No0 Yone

115 0.99 1l.13 1,500 Yone

116 1.2 1.57 1,500 lione

117 1.08 0.91 1,000 one

118 0.59 0.50 1,000 lione
119 1.90 1.6 1,000 Died within 24 aours
120 1.56 l.3 1,000 Died within 24 hours
121 0.89 Qs75 1,000 Died in 6 cays

122 1.73 1.2 800 Died within 24 hours
123 1l.13 Je76 890 Yone
124 1.42 0.60 500 'one

125 1.39 0.56 500 Yione

126 l1.50 0.63 500 llone
127 1659 0.6%7 500 llone

128 1.39 0.47 300 Yone

129 1.38 Q47 330 done

130 1.90 V.64 300 done

Smallest Fatal Dose - 800 mgmse. per kilo
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Sample 9

Santicizer lio. 8

P e ——

Chickens - intraperitoneally

Chick \ei at

'o.

131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146

in
kilos

1.70
1.96
1.08
1.13
1.73
1.76
0.99
1.13
1.65
1.90
1.28
1.25
1.96
0.99
1.36
1.08

Dose
in
CeCo

2.9

1.7

0.91
0495
1.16
1.18
0.66
0.76
.69
0.80
054
0653
0.50
0.25
O.34
0.29

Dosage

in mguse.
per kilo

2,000
1,000
1,000
1,200
800
800
800
800
500
500
500
500
500
300
300
300

Besult ("lioneR = none seen within 14 days)

Died witnin 24 hours
Died in 2 days

Died within 24 hours
Tone

Yone

None

Died within 24 nours
Died within 24 hours
llone

Yone

Yone

¥one

Xone

None

lone

Lone

Smallest Fatal Dose - 800 mgmse. per kilo
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Controls
Olive Oi s i

In b y

Species Nunmber Veight Dose Result ("None® = none seen within 14 days)
in in
grams CeCo

Ytouse 162 26 0.l None
" 163 24 0.2 Yione
" 164 26 245 None
" 165 28 2.5 Xone
Rat 176 142 15.0 None
" 177 116 15.0 None
o 178 127 15,0 Yone
179 80 15.0 Nono
G. Pig 961 278 25.0 None
" 962 3956 25.0 Hone
Rabbit 298 1130 25.0 None
" 299 1420 50,0 None

By louth
Rubbit 300 1160 50.0 None
» 301 1790 100. None
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603009

Coated Celloohane

Guinea Pigs - Yed by Jiouth ( as suspension of ground material in watere 1 ce.c. *
4 square inches cellophane)
Pig weight Dose Dosage Dosage in Result (“None® = none seen within
Yo. in in in:8qe. nouse per 14 days)
graus she inches £ilo
inches per Xxilo
810 314 80 254 6,000 Yone
625 340 30 234 6,000 ¥one
830 349 30 229 6,000 None
740 279 43 154 4,000 None
831 268 40 149 3,500 None
786 301 40 133 3,500 ¥Yone
785 342 40 117 3,000 None
527 353 40 113 3,000 Rone
715 300 21.5 72 2,000 None
727 291 13 45 1,000 sione

liv fatal Dose fed
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9¢0C090

Coated Cellophane

Ravoitg - fed by louths (us suspension of ground meterial in water, administeded
through stomsch tubes. One c.c. = 4 square inches

cellopyhane)
Rabbit Veight Dose Dosage Dosage in Result ("ilon8" = none seen within
Noe in in in e8qe. ngmse per 14 days)
Kilos 8Q. inches kilo

inches per kilo

302 1.27 430 338 8,500 None
394 1.95 344 328 8,000 Yione
306 1.39 430 309 7,500 llone
308 1.05 246 234 6,000 Xone
309 1.28 86 67 1,500 None
310 0.82 86 105 2,500 Xone
311 1.79 25 14 400 Yone

lio futal dose fed



Coat Callo:

]

Ynickens - fed by louth (cellophane rolled tightly in gelatine capsules)

GO0

JAYE

Shick Weight Dose Dosage Dosage in Result ("None® ™= none seean
To. in in sges in 8qe. NS e per witnin 14 days)
xilos inches inches kilo
per kilo

191 1.33 1000 750 19,000 Xone

192 le66 1000 595 15,900 l'one

193 1.82 1090 550 14,000 Yone

194 l.54 1002 545 13,200 None

195 1.87 1000 535 13,000 None

196 1.22 500 410 10,000 Yone

197 1.28 500 390 10,020 lone

198 l1.82 500 275 7,000 Hone

199 1.67 350 210 5,200 Yone

200 1.16 200 172 4,000 Xone

201 1.53 100 65 1,600 lione

202 1.39 52.5 38 1,000 Hone

wo fatel Dose fed

40C/1E8 ~« &
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Zable of Coptents

Scope
animals and their Care
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Thic report covers investigations of the chronic
toxicity of Dibvutyl phthalate, "Santicizer Fo, 8% and
Mol sture=-Proof Ccllophane vhen administered by mouth to small
animals. A few fecdings of Diethyl phthanlate were made be-
fore we received orderc tc drop thie material, Acute toxicity
6f 8ll these materials was considered in our reports of
Septcaber 8, 193), and Fedbruary 1, 1932.

The plasticizers studied were chosen from the group
of elcven originally submi.ted to us Jor examination on the
tacis of their acu'c¢ toxicity, and their availatbility for com-
mercita use according tc irnformation from the DuPont Compar.y.
The aetuval gpecimelie used were those received for the acute
work.

Animal: ¢nd their Carec

The a.admeas veced i tLio werk vere guinea pigs,
white vate and ravbits, A totali ¢f 462 received repeated small
doses and resultz octtainced from that number are in thia report.
Approrzimately 15 per cent of the total number of animals were
controls, receiviic ue dosew at all,

The zuiict pigs vweighed approximately 300 grams when
received and vcre practically all males. The rats weighed bve-
tweern 100 and 15C ~ramsy vheu received and were of mixed sexes,
In aimost every cocse each test group of rate was half males
and half females. The rabhits weighed bdetween 1000 ard 1500

grau: vhen received and werc of mixed sexes. In general, the
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test groups of radbits were also of mixed sexes, The
chickens weighed from 1000 to 2000 grams and were barred
Plymouth Rocks, of mixed sexes. Yo animal was used for these
chronic toxicity tests until at least two weeks' observation
and weighings had shown that it was normal and apparermly in
goed health, Severai hundrcd animals were discarded during
this two weeks®' ctservation period because they were unfit
for chronic tests,

Each group of guinea pigs consisted of 12 animals
recciving identical treatments and living in the same cage.
Fach group of rats consisted of 12 animals receiving identi-
cel treatmeont and living in two separate cages, tecause this
number would have unduly crowded one rat cege., Each group
of redbbits concisted of six animuis iving in the same cage
e1d veceiving ideatical ireatment., The chickens all lived
tugether in onec house and run,

The guirea pig and radbit cages were built of wood
with wire mesh at the front and back. Bach cage was approx-
imately 36 x 24 x 18 inchec high and thc cages were arranged
in tiers of three. These animals were kept on timothy=-hay
btedding, which was replaced twice a week, During cleaning
of the cages the walls and floors were sprayed with a cresol
solution, and the cages were allowed to air 24 hours defore
animals were put in them again., The rats were kept in wire
mesh cages approximately 12 x 16 x 12 inches high, Their
bedding of finc viood shavings was placed in a galvanized iron
pan inside the cage. The bedding was changed twice a week,
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and apbroxinnxely monthly the cages were boiled out in a
disinfectant solution, All of these ceges were kept in welle
ventileted, light rooms and the animals were subjected to as
Jittle excitement as possibdle.

+ The rabbits and guinea pigs were fed a diet of oats,
carrots and cabhege, in addition to the hay bedding which they
ate freely, and they received water. The food of the rats
consisted of a nmixture c¢f ground whole wheat, whole milk powder
and¢ salt, They received abundant water through siphon
bottles attached to the sides of the cage. The chickens ate
vheat and dry mash, and received plenty of water.

Bach animal was weighed weekly and its general con-

dition recorded.
Methods of Dosing

The guinea pigs were fed their doses five or six
days each week. All the materials were administered in the
way described in our report cf September 8th; that is, while
the srimal was held upside dovm in the hand the dose was
measured into the mouth from a pipette and the animal held in
this position until the dcse was swallowed. The rabbits were
fed the plasticizers five or six days a week in the same way
as the zuinea piga veave fed, The rate received their doses
mixed with their diet {n definite proportions, so that they
vere fed seven days a week, The chickens were fed only the
cellophane, They rcceived it rolled tightly into gelatine
capsules, 50 square inches or 1,24 grams, to a capsule, These

capsules were thruct into the birds® crops five or six times

a we:k,
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Esch weck the doseus to be adminiatered to the
animals were caiculated cu the basis of the totali waight of
each sroup receiving the same dose. For examplo, if the 12
- guinea pigs receiving 400 mgms. per kg. weighed 2 kgs., then
800 mgms. of the material wculd be the daily dose for that
group, Siace tierec were 12 animals, each one would receive
67 mgms of the sawple. Thic welzht was then converted to
volume ani the doses were mgacured from a pipette. In the
case of the rats it was necessary to determine not only how
wuch of the material should Ve added to their diet, but also
at the end of the weex how much of the material they had
actually eaten in their diet, since eimost never did they eat
the exact awount of food that we bad expected, o that their
dosaZe never cawxe out to the exact figure that we had antici-
pated, 8Since they were fed the powdery diet in HcCo;lum
feedinz pans, practically none of it was lost, and the amount
sctually eaten could be determined fairly closely.

For administering the doses of cellophane it was
necessary to grind the material, Definite quantities of
cellophane viere zZruund in a ball mill with water to give sus-
pensions cf defiaite concentrations. The guinea pigs were
fed these suspensions directly. This made it impossidble to
feed large doses of cellophane to the guinea pigs, since they
could not be made to swallow more than 10 cc. of fluid, Ve
felt that passing a stomach tube on a guinea pig time after
time would be too much strain on the nnimal, since no tube tha’

we cuuld obtain could be passed without temporarily stopping

000007



the animal®’s bresihing. RatLits were fed much larger doses
of thigc ground cellcpharne. This was done through a stomach
tube tvo or threc times a weck, Passing the stomach tube
down a rabhit's esophagus doecs not incorvenience the animal
at all, but we hecitated to do this every day decause of the
possibility of setting up chrornic inflammations, To obtain
a material suitullie for feediiy rats, the ground cellophane
vats dried at 109° aid pounded in a mortar until {t was quite
fine. This powdcred cellophune vwas then mixed with the
Gi¢t of the rats in definite proportions, so that they re-
ceived cellophane seven days a weeX,

Doses Admi niutered

ALl dozoes verc calculated and are reported in terms of
milligrams administered per ¥Filogram tody weigcht of the
auimes, Ve considcr this the most logical meanc for express-
i1g exyerimental toxicity data. Our figures in these units
can he approximately converted to the units ®*ccs. per milli-
grom* by dividing our numbers by 10,000,

The doses for repeated administration were chosen on
the basis of the acute toxicity results obtained with the
same materisls. Since ro very great cumulative effect was
anticipated, the dotes ‘‘ven were a fairly large proportion
of those found tc¢ heve significance acutely. The largest
dose administered ~hronically wes one-fifth of the smallest
fatal dose we had found $n the examination of the acute tox-
icity o: the same materiuls. That L5 to say, the largest

dosc ¢f dibutyl phthlate given chronicelly was 400 milligrams
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per kilogram. Three other doses of thias material were
administered, each ha>f of the one higher; that is, 200,
100 and 50 milligruacs per kilogram. Similarly, the doses of
*Santicizer No, 8% given chronically were 300, 130, 75 and
37.8 milligrams per kilogram. The doseu of diethyl phthalate
were 1000, 500, 2%C a:d 125 rilligrams per kilogram, 8ince
we hud found no acute damage from any dose of moisture-proof
cellophane which we could administer, our largest chionic dsse
of ccllophane vau chosen as grecat as qould be given to the
animal in question. For guinea pigs this was only 20 square
inches per auirmal, or approximately 40 square inches per kilo-
gran body weighkt. For rablLite it was 200 square inches per
animal, or approximately 120 cquare inche: per kilogram of body
veickt, ¥For ral: the largest dose was 200 square inches per
kilogram of body weight. With the rats this represented ap-
proximately 20 per cent of the total diet of the animil.
Moisture-proof cellophane vas ealeso given chronically to each
species of animal in exactly half of the doses mentioned above.
After approximately one month of feeding, one-third
of the animals in eachh cagce vere killed for examination. After
two months a second thiid, and after three months one-half of
the last third vesc killed uid Jdosing was stopped. The last
animale in the Ccroup were kept under obLservation without doses
for orc¢ month Mcrnrer bhefore bLeing killed for examination., In
thisv way it wvac royed to obtain a picture of the rate at which
omall) dogses of tln test materiale affected the different

organc.
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All the animals were killed by severing the
spinal cord with a sharp, heavy instrument. They were then
promptly autopsied and any abnormalities noted, and bits of
the organs (usually the liver, kidney and spleern, often lung,
in eddition) were fixed, dehydrated, embedded in paraffine,
sections stained and studied microscopically for eviuence of
toxic action of the doses, Over 1300 microscopic prepara-
tions from this study are part of our permanent files.

Observations. :

Detailed observations on the individual animals,
80 far as they appear to be significant or to show deviations
from the normal, are presented in the tables from pages 22 to
62, Necessarily the entries in the tables are abbreviated
because ¢f lack of space. The meaning of the abbreviations
used can be found on page 21, slithough most of them are obvious.
Observations showing no deviation from normal have been omit-
ted from the tabulations, except in the case of micropathology
vhere “N* has been entered merely to show that the tissue
section was studied, These detailcd tables are included in
the report for purposes of recosd only, since they are much
too bulky for convenient consultation. The significant data,
therefore, have been collected in shorter, more concise
tables, which will be referred to below.

Behavior and Anpearance.
At no timec was any abnormality noticed in the be-

havior or appearance of the animals which cculd be blamed on
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the toxic action of materials fed., Animals having pneumonia
or tuberculosis were observed to be emaciated, their coals
rough and unkempt, their roses running (often slightly bloody)
and breathing labdored, However, those cases of abnormal ap-
pearance were always found to be caused by disease conditions
Qquite distinct from any possidle action of the materials fed.
Therefore, no tabulaetion or other comment appears on behavior,
Digepses.

Tahle 1, page 9, gives all cases of infectious dis=
eases found among the experimental animals, with this qualifi-
cation that only diseases which had progressed far enough to
affect the micropathology cf the organs are noted, It is seen
that the most frequent disease was kidney infection vhich was
found in approximately one-third of the total number of rab-
bits, This apparently was a contagious disease, starting from
a fow cases which were not detected during the preliminary
observation period, and later spreading to a large propor-
tion of the rabbits, A description of the criteria used for
diegnosing this digsease from the micropathology will be given
later in the section on interpretation of micropathology. Ve
believe that the infection is completely independent of the
dose received because the four groups fed Santicizer Yo, 8
and having the most kidney infection came from a different
batch of animals, being received at a later date and doses
started later than the other rabbits. It is prodable that
the infection was originally present in this group alone,
and the other cases found were transmitted from infected
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animals of this particular purchase.

The next most common disease was pneumonia among
the rats. This infected approximately one-half of the num-
ber of rats used., In addition to this pneumonia, we were
not satisfied vith the general condition of the rat groups,
and believe that the diet they received was deficient in
some respect, although we had previously used it without
trouble,

Diseases among the chickens have been omitted from
the tabulation because of the small number .f birds fed,
Among the group of 18 chickens receiving repeated dosas of
cellophane, six were found to be sufficicntly abnormal so
that their micropathology could not be considered. JXFour of
these six were infested with parasites which had produced
many cysts in the livers and had killed the fowls, One had
died from a »rotozoal intestinal infection, and another which
had not died was suffering from a kidney infection, These
diseases were not among the fowls receiving the larger ccses,
but were among s small number of fowls started later than
most of the chickens and having been purchased in a separate
lot. As with the rats, it appears that the diseases had
come from a purchased lv¢ of poor fowls rather than being
due to the materials fed,

Considerirg the diseases as a whole, we do not
feel that the total - approximately one-gixth of the animals
used - is unduly high for experimerts lasting over several

months. The diseases were not distributed among the different

-10 - 000013



V10000

ZTatle 2.
Weight Gains of Surviving Animals (Average of Group).

Guinea Pigs Rate Rabbits

[ ]

5 § 2| 8|94 ° § eS| 881 2| ¢ 5
3 © ® e |eg o @ Cg é § 8
- 5:' Rl 81 R|8K alIR IRI R

("]

g 5 Q| 8| 8 2§ I8 IR 2§ -
- ] - - o] M t 7] - )

s ?gssssﬁg g4 |8 33333
K - Sandil BD- TR - B B I b 92 12 |1 ¥ 9% | %
Controls 92 1198 |159]| 2¢0) 29! 39| 61| 66 | 228|780 | 830
Dibutyl 50 |117 {234 272|382 5|21} 32 216 | 650 | 988
phthalate | 100 76 | 164 [23a]| 339] 26 (20|29 20 | 368 | 540 | 1030

200 84 |179 |252] 2921 20{18| 1/12 | 356 {710 | 9%
£00 72 | 209 [256|343] 13{14|38| 61 | 398|730 | 805
Santicizer 37¢ {126 {242 | 331 | 406 16 |19 | 28| 54 190 | 505 | 665
No. 8 7% 1109|222 [340]457 ] 20|18 )25] ¢3 | 310|915 | 1400
150 222 1217 {330 394 ) 32|15 i15]19 | 215 | ¢85 | 380
300 |103 |245 |2791373] 20|17 {22| 39 | 490 |6eo {1018
] ] Q
S({ 8| %
1 &1 &
Moisture. 500 |135 [352 {340 !430 218 8
proof 1000 113 (261 (388 {401 ——
cellophane |18q0 s 447 |518 | 620
2500 19 |20 {22 |20
3000 473 |530 | 880
5000 25 |37 |29 |24 |




weedg

Loupty

TWTI 08 OFX03
. 3 TurIep Jutaoys ¥ =1
m o.nﬁuuoomawd“ﬂom-”% mm 45|
M. X0} YU ¢ Jrm o 0l m
m m OFX03 8TqY¥Esog 0 “me oo @
1|95 mrcesm 30 veag|3 P77 |3RA] [IXAK g 2
ilf _ PorPmas sTmruy |3 [P |33HA 3383 | 8 g
|, - LI R .
2 | OTX03 eTaresoq 1 -
WW m WOTI oAt Jo douh o 0N |[toem o © Q
Mm POTPN3 S STWMTUY u o000 umm9 .n.v. o
13 OTX03 TUTIQ ~ p
mh " ° a5 - g
o | OFX03 €1q1e8cd
n.m & | woryoezur 30 vezs | 443 |9448 ® o m
“ veyrms sTwatuy | Y 3339 434 2 a3
-
3l e odndaJad-é Lo vﬂ o~
m m o0 o.nn«wm“m e mom an 5
g m N E N S EEEEREEEER EE 3
™ porpmas spwapuy [ [P |333Q (3372 |3 3
; 990p Iod ed = 3= ~X-. .Qf..ﬁ o ) O
vt | g (2333 [Feas [s3ssss
w;u s =
.u () .LQ .m m ®
e BT
8132 |zg% (8% |gRe a2
000

o
wn

calculeted on basis of disease-free animals
ion

# indicates animal died from toxic act

Percentages are



Jable 4.

Doses Received by Animals showing Toxic Effects.
(No animals not in this tabulation showed any micropathology due ta toxic action of the doses)

910600

Material Dosage in Guinea Pigs Rats Radbbits
ngmse per
Nilo per| Number| Toxic {Doses| Nunber | Toxic |Doses| Number Toxic |Doses
dose action Action Aotion
Diethyl 250 3 | possinlie| 12
Phthalate 500 4 possible | 12
1000 4 definite | 12
Dibutyl 3 50 1 definite | 75
Phthalate ' 100 b possidble | 78
100 p § died é2
200 2 possidle | 28
200 1 possible { 78
400 3 possidble | 25 b | possible | 25
400 b § definite | 75 b & definite| 50
Santiciger 37 l possible | 28
Noe. 8 K y4 l possible | 80
75 2 possible | 28 1l definite | 78
150 p § died 16
300 ) § died 57 1 Jdonnito 78
Moisture-
proof 6600 1 chicken, some effect in liver, after 50 doses
cellophane ,




groups in proportion to the magnitude of the doses fed, so
that we do not feel that any of the doses weakened animals

to such an extent that they became easy victims of infections
existing in the colonies,

The number of young produced by the animals was so
low that it has not been tabulated. The reason that the
guinea pigs did not produce any young was probably the fact
that almost all of them were males, .lthough the rats were
of nixed sexes - six males and six females in each group =
they produced very few litters, not over 50 young being born
during the entire experiment. VWe blamed this on the deficient
diet mentioned above rather than on any effects of the doses,
because fecundity did not appear to be related in a y way with
the material administered or the magnicude of the dose., Low
fecundity was a general failing of the entire colony of rats
rather than of any particular groups. The rabdits were all
mixed sexes, and possidly six litters were dorn during the
experiment. This small number of litters was probably due to
the fact that tkre animals were young to start with, and only
a fewv of them had reached naturity by the time the experiment
was ended,

Veight Gain.

Tadble 2, page ll, gives in summary the avarage
weight gain of each group of animals, Since some animals
#ere killed after 25 doses, some after 50, and some after 795,

while still more out of each group were kept one month beyond
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the 75th dose, it was necessary to tabulate four average
weights for each group. The first weight is the average
weight gain during the first 25 doses, whilc the second
column is the average weight gain during the first 50 doses
of those animals which received that many doses, etc,

None of the 4oses administered apparently were
severe anough in their action to affect the weight gain of the
animals, Among Lhe guinea pigs it can be seen that the treated
animals grew in almost every case more rapidly than did the con-
trols, With the ravbits the treated animals in all out three
cases grevw as rapidly as did the controls, or more so. These
three cases where treated animals did not gain weight as rapid-
ly as did the controls were found to correspond with cages
where a large proportion of the diseased rabbits lived; that is
to say, apparently the low average w2ight gain of these cages
was due to infection rather than to toxic action, The weight
gains of the rats are all unsatisfactory, independent of the
dose received. Ve must blame this on the deficient diet men-
- tiored before. Among the rats, the controls, although they
did not gsin as much as rats on a normal diet should gain, yet
they did gain more than any of the treated animals, VWe be-
lieve this is due to the fact that the taste of the dose ad-
ministered, which it will te rememtered was mixed with the
entire diet of the rats, was sufficiently unpleasant to pre-
vent the treated anirala from eating as much as they other--

wise would have done,
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Deaths from Toxic Action.

Only thres animals out of the entire 444 died from
toxic action. One guinea vig died after 16 doses of 150 mgms.
per kilo of Santicizer No. 8, and one after 57 doses of 300
mgus, per kilo. One ravbvit died after 62 doses of 100 mgms.
per kilo of Dibutyl Phthalate.

These deaths are too few to be very important alone,
80 they are tabulated with the data on micropathology.

Hicropathology. ‘ |

Table 3, rage 12, indicates the number of animals
showing toxic changes in the tissues and Table 4, page 13,
shows the nmuuber of doses these animals had received.

In the differential disgnosis based on tissue find-
inzgs, we have used the terms "nephritis® and "acute infection,*®
differentiating these conditions from the toxic degeneration
attributable to the materials £si the animals, Where nephritis
or acute infection appear there was little if any evidence of
change in the liver, with cloudy swelling in the kidneys, usual-
ly marked, accompanied by engorgement of the glomeruli and
frequently with evidence of exudate in the capsules of the
glomeruli pressing on the capillary network. The cloudy swell-
ing was usually very marked, but there was not often evidence
of cell disintegration in the tubules,

Arsociated with this renal condition there was often
an apparent decided increase in prominence of the monoculear
splenocytes in the spleen. Where toxic action was diagnosed,

in addition to cloudy swelling in the kidneys, there was fre-

quently evidence of epithelial degeneration and cell disintegration
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in the tubules without the characteristic glomeruli changes
desoribed above, This condition was usually associated with
cloudy swelling and at times fatty degeneration in the liver,
In most cases where the diagnosis of acute infection or
nephritis waa made, the animals succumbed after comparatively
few doses of the material, while the majority of uninfected
animals survived much longer periods, ever when their tissues
showed marked toxic action.

Also, control animals for the same group showed the
same characteristic renal changes. These infectious cases
also at times showed evidence of pulmonary involvement, and
when this was marked they were diagnosed as pneumonia or tu-
berculosis. ‘i/here there was defianite action from the mater-
ials fed, there vas almost invarigdbly evidence of action on
the liver to as great an extent and even greater extent than
on the kidneys, while in the inrecfions this condition was
reversed,

It i8s seen from the tables that usually only a
small proportion of the animals receiving any cne dose were
affected by it, and that all three species of animals were
not equally affected, the rats being least so and the guinea

prigs most so.

Diethyl phthalate wes fed in dosages up to 100 mgms.
per kilo to guinea pigs only. No fatalities due to this
material occurred. Three animals fed 125 mgms. per kilo and
Zour fed 500 mgms. per kilo showed probable toxic action

000020
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evidenced in hoth liver and kidney pathology in three and
kidney pathology in the fourth after 12 doses. JFour animals
fed 1000 mgms. ror kilo all showed toxic changes in doth
liver and kidney after 12 doses. After these doses had been
completed, we fourd the material was not considered available
for commercial use, so no more tests were made.

Judging by these animals alone, any dosage of 250
mgms. per kilo, or over, per day (possibly equivalent to 17.5
grans for a 70 kilo man) might produce some toxic effect in a
conparatively short time

Santicizer Yo, 8 was fed to guinea pigs, rats and
rabvits, in doses up to 300 mgms. per day for as high as 75
days. With both this and Dibutyl Phthalate the rahbhits showed
irregular effects, occasionally being harmed by small doses,
but not affected by the larger ones. As these animals are very
susceptidle to a variety of harmful agents, including infec-
tions, food conditions, and toxic substances, we feel that it
is gare to disregard these cases where only one of a group of
six was affected, although they are included in the tabula-
tions.

With guinea pigé the lower dosages of 37-1/2 and 75
mgms, per kilo showed doubtful toxic action in two animals of
each group. Vith the larger doges of 150 and 300 mgms, per
Kilo one animal in each group died, evidently from the effects
of the feedings. This material affected both liver and

liidneys, sometimes one being mora affected, sometimes the other,
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No effect whatever was produced on rats with the feeding of
any of the doses mentioned., With rabbits one animal fed
75 mgms. per kilo showed toxic effect, as did one animal fed
300 mgms. per kilo. Considering the effect on the 3 groups of
animals, we would say that any dosage over 75 mgms. per kilo
might be productive of harm to susceptible individuals, and
in some cases might lead to a fatal termination after fre-
quent repetition. The average individual, however, will probdb-
ably not be affected even after frequent feedings with as
high as 300 mgms. per kilo (possibly equivalent to 21 grams
for a 70 xilo man).

Dibutyl phthalate was fed in dosages up to 400
mgms. per kilo and for up to 75 doses. No effects were pro-
duced by 50 and 106 ngm. dosages, except in the case of three
rabbits out of 12 fed, but as larger doses did not affect the
rabbits, we think that these were accidental, or probably
incidental to some other unrecognized condition. WVith dosages
of 200 mgms. per kilo no rats were affected, but three guinea
pigs showsd renal lesions that may have been attributable to
the material, Wwith 400 mgms. per kilo definite toxic effects
were observed in one rat and one guinea pig, and possible
toxic action in one rat and three guinea pigs. In the lower
doses this material affected the kxidney primarily and in the
high doses both kidney and liver were affected,

Ve were able to find no evidence of harm from the

feeding of moisture=-proof cellophane in doses up to 5000 mgms,
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per kilo or 200 square inches per kilo ropoatﬁd up to 38
times on the sane animals. This would probably be equiva-
lent to 14,000 square inches for a 70 kilo man or 350 grams,
and it is not conceivable that anyone would either intention-
ally or accidentally ingest this much cellophane - certainly
not at frequent intervals. One chicken was apparently af-
fected to some degree after receiving 6600 mgms. per kilo
for 50 consecutive feedings.

The results obtained from chronic feedings of these
materials in general followed those obtained from the acute
feedings. We were unable to give sufficient celloghene to
any animal to produce harm in a single dose or in several
doses.

Two different methods o{ administration to five dif-
ferent types of animals of dibutyi phthalate for acute toxic
effect showed 5900 mgms. per %ilo as the average smallest
dose killing any animal. With diethyl phthalate the siiilar
average was 4700 mgms. per kxilo. Santicizer No, 8 gave an
average of 600 mgus. per kilo as the smallest dose killing
any animal, '

Diethyl phthalate proved to have more cumulative
action than did the other two, for its significant dose for
chronic feeding is a smaller part of its least fatal acute
dose than is the case with the others., Santicizer No, 8
did not prove to have as much cunulative action as did the

others, compared to its acute toxicity.
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Conclusion,
Our work gives no evidence of possible harm from

the feeding of moisture-proof cellophane in any amount that
we can possib_y conceive of an individual's voluntarily
taking,.

Divutyl phthalate proved definitely toxic to some
animals in 400 mgm. ver kilo dosage, possibly toxic to some
guinea pigs in 200 mgm. per kilo doses, and harmless in 100
mgm. per xilo doses. These amounts would be contained in
1250, 625,and 310 square inches.of cellpphane, respectively,
brovided our information on the formula of coated cellophane
is correct)] These figures would indicate that there would
probadbly be no harm in the feeding of well over 20,000 square
inches of cellophane to a 70 kilo man at frequently repeated
intervals. It would aprear to us that this material is a
perfectly safe plasticizer for continued use.

Santicizer No, 8, while somewhat more toxic than
No. 7, could nrobably also be used with impunity, as there
was no definite toxic action from 75 mgm. per kilo doses,
although L.iere would be a possibility of susceptible indivii-
uals dbeing affected hy massive doses of this material, since
some individual animals were affected oy smaller dosea,

As far as worik with small animals can go, we be-
lieve we have shown that Cellophane coated with material
containing Dibutyl Phthalate tc be free from hazard of either

acute or chronic toxicity.
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Exnlanation of Tables » pages 38 to 63, inclusive

Entries under®weight change® are expresssed in grams.
In all tables save those on pages 60,61, and 62 the colum
headed *28* corresgonds to the weight change during the
first month, *"50* during the second month, etc.
02 pages 60 and 61, tha column headed *18® corresponds to
the weight change during the first month and one-half,
®28® during the first two and one-half months, and *35*
during the first three and one-bhalf months. On page 62
*38" is during the first two months, and *S0¥ during the
firat three months.

Abbreviations used:- (capital letters indicate marked pathology)

ag abundant glycogen

c congested

og congested glomeruli

cs cloudy swelling

cse ocloudy swelling of convoluted tubules
oat cloudy swelling of loop tubules
cs

a desquamation

de detritus

g engnrged (engorged glomeruli, in kidney)
et early tubderculosis

exg eoxugate in 3lomeruli

fa fatty deganeration

granular pigment

hemorrhagic

infiltration

Kupfer cells prominent

liver cysts

lung congested auntopsy finding
liver mottled sutopsy finding
liver pale autopsy finding
moderate glycogen

large mononuclear cells prominent
normal

no glyocogen

not studied

phagocytosis
puneumonia

scant glycogen

splenocytes prominent

secretion in tudes

tuberculosis

toxig degeneration

togic degsneration (same as *ta®)

oloudy swelling of convoluted tubules (same as “vec®)
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varcaic Feeding

Controls

ae aiinzcls illed for autopsy ( ifone died curing the experiment)

- vepe 64

Iinterpretation of nicropaphology of organs

rs VA IO E« aeight caange
oo | &8 during numver of (8ee code, Page 21, for meanin; of entries)

€ 8| doses indicsated

<4

g |25 50 75 75+ Liver Jidney 3pleen! Lung

008

37 =5 11238 . - ¥ i
671 |25 |+ 40 1, mg N % Y
672 | 25 4142 T " N n-
673125 |+ 61 ¥,8g il i ns
674150 [+ 73] +4:1G i,mg i N ns
675} 50 +114 | +193 I, mg ey I ne
876 | 50 + 791 4171 Nymg ) Y 1.8
677 | 50 + 87| +212 Y,8¢g Y I ns
6781 75 +119 | *172| +183 N & N ns
681 | 75 + 74 | 4124] ¢+ 20 ¥ i 1 ns
679 | 75+ | +128 | 257 4245 | +264 | X i N ns 3xin infection
680 | 75+ |+ 43 | +207| +319 | +168 o = I ns e "
average + 91 | +200) +194 | +216 Noemal




£20G00

Chronic Feeciigs

chro
ngtzglg

Guinea 2igs - Cege 85

see .ninels killed for autopsy

PIYE

5 wel ht c..ange ~Interpretatior. ¢f mMi-Topatholoey of organs
2’0o éf’, during nucber of (306 code, Jage 21, for 1eaning of entries)
® 8 | doses indicated
= e
-3 25 50 75 75+ Liver Zicdney 3pleen | Lung
ove.
6321 25 | +103 bij g2t )t} ns
6841 25 ] 4102 : ¥,sg W by b
635] 85 .|+ 87 cB,Nng cs N c,tb
885] 2% - 4 N ) ns ns
636) 50 § +11€¢ ' +246 ¥N,mg N o b
6871 £0 | +141 | +267 X bt X by
6389 50 ] 4106} +19) N N X r
8411 50 | +134 { + 86 N X 2] ns
690} 75 + 89 | Y192 + 96 ) N ¥ ns
691] 75 | 4121 | +193] + 92 N X ¥ ns
692§ 75+ | 4122 | 4157 4121 {4259 | N it i ns
393 75+ | 4103 | +228 ] +156 | +267 ] o by ns
average | +102 | +1¢6 | +124 | +263 Normal
Be animels dying during the experiment
PR s | Weight change Interpretation of micropathology of organs Probeble
Yoe §g during (See coce, vage 21, for meaning of entries) cause
_E: o |e:periment +— of death
_— Liver _ _ 1Lidney Splaen llung
683 | %0 |52 C,08 {C,c8t,c8l B ns infection
688 | 20 +33 no autopsy




Caronizs Peeéing

Gontrols
kats

ne .nimals illed for autopsy ( lione cliec during the experiment)

( Ceges 9 and 10 )

et U Jeight change interpretstion of mnicropatiology of organs Other

0. Ibf o during nusber of infor-
©Q doses indicated (See code, sage 21, for meaning of entries) mation
§_ 25 | 50 | 75 | 75+ | Liver iidney Spleen | Lung

008

0l6] 2 v23 X i X ns

754) 25 | +46 N X N I

742 25 | +52 iy X ) f

7161 25 |+ 4 c,cs X Y i -‘astoid

735] 50 | +21 +25 il I X 8

744 50 | +32 | +3: i a b3 ns

745] 60 | +38 +44 A 2l ns ns

871150 |+ 3| + 7 i X 17 1.8

723] 75 |+ 2| 420 717 X %) N ns

724] 75 | 50 +51 | 460 by W 3] 18

749 )] 75+ | 435 | 455 | +70 +73 I 2] by ns

734 75+ | +57 114 134 119 ns ns ns 18

average | +30 +42 | +70 +96 animals normsl

820000
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.arcnic Feeding

Rats ( C:.ges 21 and 22 )

aes aniruls xilled foir autopsy

aat veight change Intor retation of mnicropsthology of orgazia Other
100 auring nunber of infor-
doses indicated (See code, yaze 21, for meaning of entiies) mation
25 52 75 75+ Liver Iidney Spleen| Lung
obg.
214 +53 o~ y a ns
933 +1% Y - oy ns
33 *3L T14 X o k) ns
631 721 | +12 bt . W ns
£35 27 | +37 X hi¢ b ns
874 +1) +15 il by Y] ns
759 +49 +72 +36 Yo ns ns us
5% *15 +2: +25 hid - if ns
ol +5! +0d +53 45 'y - i ns
782 +01 | +64 |+44 | +26 I u u ns
..verage |+26 | +36 452 | +35 animels normal
B, aninels @ying during the experiment
Rt [y |seight autopsy nterpretation of micropathology of organs Prodabdble
o, §g cnange findings cause of
e o |during (see code (3ee code, page 21, for meaning of entiries) death
=% lexipora- page 21)
4 inent Liver iddney Spleen | Lung
810 {40 [=-25 pneumonia K csty,csl,nephritis |ns Cypn pneunonia
877 |16 i 1 mastoid 1€8,K ¢s,CG,ST N N lastoid

620009
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shrunic reeding
sontrolsg

Rubbitg - vuge 46

e anincls i2illec for autopsy

.‘s‘e.'o.!' '§g1'.‘ieight c!w.pge Interpretution of wnmicropatiology of organs
0. s during nwoer of (See codc, smge 21, for meaning of entries)
i + o] doses indicu.ted

<

[ )

& |25 £0 75 75+ Liver daney Spleen | Lung

' cbs.
13 25 +230 ¥ I o i
1 &C +510 | +)020 Y - LN i
2 75 +607 | 41060} +660 Iy ns X ns

61 75+ | +46) |+ 910]{ +C50] +1250] ns ns ns ns
average | +45C | +990 | +755{ +1250| Normal

2. wnimals dying during the experiment

nab. Eg’ Veight Tnterpretation of micropathology of organs Frobable
0. ¢| change during (see code, uage 21, for meaaing of entries) cause of

® 3| exveriment death

3 Liver iiidney 3»leen | Lung
20 45 4670 c,Cs Gejey,c um c 3acterial
193 |20 {-960 cs de,eg,c ns ns infection
40 |25 +110 CyNng c,csl,cst,de,eg N c "
47 £ | +320 ns . c,et,83C, CSL, de | ns c »

Iidney infections

0£0500



vhronic Feeding

csg grg_la

Rebdyits

(Cage 47)

ae snirals killed for autopsy

)
V)
-2
]

Rab.[ = [Weight change nterpreteticn of micropethologcy of creans
0. | © 8 jCuring number of (See code, jage 1, for meaning of entries)
ag io3ses incicuated .
<
& |25 50 75 75+ Liver Xiéney Spleen| Lung
obs.
1l 25 +230 ¥, mg X ¥ |
7 25 +350 Xy, mg i I h¢]
9 50 + 90{ 4942 Iy mg n N ns
183 50 +590| 229 cs,ngE cst ot ns iiiéney infection
64 75 +400| 4910 § +1130 ns ns ns us
62 75 «120] +230}] + 680 X,8g N r ns
average |+206| +570 | +305 Xormal, save for kidney infection

Se animals dying auring tne exerirent

Aedb. S |Veight autopsy Interpretation of micropathology of organs Probable
ioe | @ 5 johange Tindings (See code, page 21, for meaning of entries) cause
:-n during of
a exper- Liver Kidney Spleen | Lung death
46 |45 |+550 ¢ s,C de, eg m c Bac terial
infection

1€0000
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Chronic Feeding

Sgmyle 8 - dietnyl 2htaalate

Guinea 2if;s - 1020 mgns. per kilo per dose ( cage 66)

we aninials <illed for autopsy (ione died during tne experiuent).

Fig [Doses vel:at Inferpretation of wmicropathology of organs
Yo. | received chenge :
during (See code, page 21, for meaning of entries)
exyer-
inent Liver daney 3pleen | Lung
706 ’12 446 i} ag csezscsl I ns
707 |12 +38
708 |12 +44 cjmg cs)ljcstididestet N ns
709 |12 +27 cjcsing cjcsljcstididectat N ns
710 | 12 1+38
711 12 + 5 c jmg ci;cslicst N ns
712 '12 +27 ,
713112 +39 |
716 ;12 +29 |
717 |12 +27 .
755 |12 +41 |
757 |12 +24 l
average |+32.1 Slight but definite toxic action demonstruted irom 12 doses

¢£0000



tonic Feeding
Sapple 8 - Diethyl rhthala

Guinea Pigg - 500 msms. rer kjlo per dose ( Caze 67 )

ne animals killed for autopsy (iione died during the experiuent)

,,,,,

Pig |Doses Veight
¥o. [received |chunge

Interpretation of nicropathology of organs

i during (See code, page 21, for ueaning of entries)

' experi. -

! Inent Liver iiddney Spleen | Lung
718 (12 j+26
719 12 432
720 |12 +22 X, mg csl N ns
721 |12 53
722 (12 |32
723 (12 +25
724 |2 +27 X, mg csl N ns
725 |12 + 8
726 (12 +46 C,C3 csl ns
728 |12 +38
729 112 +40 cS,8g N N ns
758 {12 +43
nverage +32.5 Questionable toxic action demonstrated from 12 doses _
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Caronic reeding

Guinea Pigs - 250 mgus. per kilo per dose (vage 68)

we aninels killed for autopsy (one died during the. experiment)

-oc-

Pig [Doses eigat Interpretation of micrﬂ@athology of o ens
lo. |Ireceived|chunge
during (See code, paze 21, for wmeuning of entries)
exper-
iuwent Liver Lhidney Spleen | Lung
730 |12 +35
731 {12 +57
732 |12 +45
733 |12 +50
734 112 +40
735 |12 +57
736 |12 +51
737 |1% 460
738 |12 +53 N,ng csl,cst N ns
759 (12 +68 N,1ng c,csl )3 ns
760 (12 +26
761 |12 +80 Cy8Eg c,c8l N ns
Average +51.8 wuestionable uction denovnstrated from 12 doses

¥£0000




Chronic Feeding

S8avle 8 - 2jethyl sathalete
Guinea 2igs - 125 ngms. per kilo per dose (Cage 69)

as ninzls killed for autopsy (None died during the experiment)

Pig| Doses deizht Interpretation of micropathology of organs
Xo. | received|change
curing (See code, puge 21, for 1eaning of entries)
exper-
iment Liver Tddney 3pleen | Lung
742 12 +44 M,ag c,csl R ns
743 | 12 +48
44| 12 +54 C,8g c 3 ns
748| 12 +32 N,ug c c ns
7461 12 +47
747 | 12 +40
748 | 12 + 8
749 | 12 +57
750 | 12 +40
751112 +57
752} 12 +47
753 ] 12 -12
Average +38.5 No definite toxic action from 12 doses
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Chronic reuding

Samjle % - Dioutyl Sathalate

Guines

~e Anlniels illed for autopsy

2gs - 490 mgms. per kilo per dose ( Cage 60)

Interjsretation of riicropathology of orgens

2ig Py ul| Vei:ht change
0.| & & during nw:ber of (see code, page 21, for meaning of entries)
2 @i doses indiz..ted
< -
i 8 25| 50 | 75 | 75+ | Liver ddney 3pleen | Lwsg
obs.
531 25 | +33 vy Ing ¢y, c8@8, csl N c
502| 25 | +68 Ty mg csl i c
! 504; 25 | +71 iy, mg csl : 1
o 635 25 |114 3 X X X
0 506' 50 | +65 | +151 Ny mg X ¥ ns
' 510; 50 [121 | +254 Jhame N )} ns
511| 5O [ 110 |+247 )y X R etd
514} 50 | +84° | +265 N,mg X : ns
517 75 | +33 |+141 |[+183 ns X K ns
5181 75 | 420 | +157 |+261 ily 8g c8c, csl, exg m ns
521 7541 +73 [+220 [+274|+296 | X Iy w ns
522; 754| 486 |+210 |+300|+339 | I I X ns
average | +72 |[1+209 |+256|+343 Probable sli;gant but definite toxic action ou xidneys,
apparsntly recovered from on stopping the doses
3¢ 4Animels dying during the experiment
‘ rig Y Vieicht Autopsy Interpretation of micropstnology of organs Probadle cause
g; lo. |8 & | change findings (see code, vage 21, for heaning of entries) of death
S © 2 | during (see code
(& - o
o 3 exver- page 21) |Liver Kidney Spleen |Lung
W iment.
o
5)9| 4 1lp c,fd cyCs8¢, Csl ns ¢»h pneumonia




vhroiic Feeding

Rats - 420 ryas. per ikilo per dose { Cages 1 and 2)

ae antuals killed Jor szutopsy ( Lone died durin; tiae exgeriuent)

-e:-

Rat E?Weight chuange Interpretation of mIcropathology of orians

0. %< during nuwoser of
:.u doses indi-:.ted (See coce, pege 2%, for nei.ug of entrivs)
& 25, 1 50 7 754 Liver ldéney 3pleen | Lung

obs.

g7c 25 +20 u i N ns

907 | 250 | ~11 ¥ pof N ne

629 29 | +31 C,C8,Ng Jd 3] 1

869 | 25 | +29 Ir Y ¥ ns

633 59 +3) TS )y : o ns

654 ke +27 +32 ! e i ns ns

580 | 50 [ -29 { -34 N i N Mm

649 | 59 [ - . 0 fd N X ne

566 75 +16 |[& 7| &12 ¥ ) n ns

632 75 -8 |28 ] 431 T X by ns

657 M7+ |+ 8 |- 7] 48 | 464 N X M ns

648 | 75+ | +30 +3. | +52 | 459 N 1 X ns

sverage +13 | 414 | 438 | 461 wuestionable toxic action

££0000



chronic Feeding
Sample 7 - Dibutyl Pithalate

Rabbits - 43) 1yms. per kilo per dose ( Cage 49 )

ae animzls xilled for zutopsy (lone died during the experiment)

ARabe g%‘ «elght cihunge Interpretation of microgathology of organs
Yo, o ojduring nuwiner of
gg doses indicated (See code, page 21, for weaning of entries)
S, 25 50 75 75¢ Liver iddney dpleen | Lung
obs.
15 | 256 |+ 90 'y mg ) Y by
16 | 25 |+460 ,cy88 b} N X
17 50 +31) | +790 I, mg 3 n ns
18 50 460 | +7.0 I, ng I N ns
22 | 75 }+790 | 4332 ] 1020 i, nmg N Y ns
19 | 75+ |+280 |+510 | +590 | +480 | X, sg X N ns
Averages [+398 [+730 | +805 | +480 Yo definite toxic action

8£0000
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saro..ic Feeding
Szpmole 7 - Jioutyl satielate

—

Guinea Pige - 200 wyms. per kilo per dose ( Cage 61)
Ao animals «illed for autopsy

Fig | g § weight change nterpretation of micropathology of organs
2ce | € ®| suring nuaber of

o0 &

.:u dosas indicated (see code, gage 21, for peaning of entries)

o

e 25| 60 ?7¢ 75+ (Lliver uidney Spleen| Lung

008.

5285 |1 25 | -21 l‘.’,mg L,o8l N c
532 25 | +79 ang a~ycol X o
836 ]| 25 |132 g Ny Iy 18
837 | 25 {137 n u 'y ns
£35 ) 50 1 214 N i by ]
5511 50 | +22 Wy, mg u X I
582 | 50 | +47 Ty mg rif X e
592 | 50 | +42 Jy BE X L N
5371 75| 121 +269 P T N i ns
598 | 75 | X03 +22.3 Jy, mg ' n ns
633 { 75+ +80 +303(+312 |i 8 r ne
604 | 75+ +15 +236{+271 |is I I ns
average | +94 | 4179 +252 [+292 Possible slight action on Kidnoy

Be animals dying during the experiment

2ig - Weight autopsy Interpretation of micropathology of organs Probabdble
%0e |3 2 | change {indings (see code, page 21, for meaning of entries) cause

® @ | during (see code, of

< ePper- page 21) |[Liver XZidney 3pleen | Lung |death

8 | iment
593 12| - 4 lm cy08,fd ¢, =G, CS@, CSL ) 3 m pneumonia
603| 14 | =46 1ge C,C8 Ccr€EsCBC,C81 K pn peumonia




crronic Fesdi i6

§ ﬂ - = Olh.ll -l \-.A-’sls.ue

Rags - 0O syiis. per kilo per dose ( Cages 3 and 4)

eee siinnle xilled for autopsy ( None died during tae experiment)

“Ret | 5 U | welgat chenge Tnterretation of microvathology of organs
0. | 88 ! curing nwsoer of
®© 2 |cdeses iudizzted (See code, puge 21, for meaning of entries)
<
£ 25 59 75 75+ Liver ‘ .ddney Spleen| Luig
008 '
697 | 25 |+14 : b N X
593 25 Tl I "N N N
911 <8 +57 N ‘ i n ns
923 1) +63J b4 - i ns
693 5C +1l +20 N voaf N ns
696 50 +21 +50 X voal KN ns
615 50 + 6 -1 c ) ) m
628 50 + 7 +18 n n N ns
695 75 + 5 +10 -12 I N N ns
730 & + 2 +5| -1 N a ns ns
624 75+ | +23 +45 +33 +32 N L ) 24 ns
626 | 7154+ |+ 6] - 5 | =10 | - 7 X Y N ns
.verage 420 +18 + 1 ]| +412 animals nornal

0%0G00
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Chronic Feeding
Ssmple 7 - Dibutyl Fhthalate

Bakbite - 200 mems. Der kilg per dose ( Cage 43)

de animals killed for auntopsy

Radb. Weight change Interpretation of micropathology of oxrgans { Other
Fo. i'g during number of (See code, page 21, for meaning of entries) information
X doses ‘- dicated
g 26 (86 75 [76+ | Liver Xidney 8pleen | Lung
obse.
21 (28 |+4260| ng | X ns | oysts.
28 80 [+400; +870 ng )| ) § ns
290 150 |+490] +9540 ng N ) ¢ na
85 178 4310 | +540 | +770 ng | ) § ns
83 |76+ 14320 4600 | 1090 |+920 | mg ¥ ¥ ns o
Avor{gt (4356 | 4710 4930 |4920 | No signs of toxic action

Be Animals dying during the expeximent

Radb. gg Veight ' Autopsy Interpretation of micrIopathology OI OTgans |Frobabls —
No. 3 ohange ! £indings (see code, page 21, for msaning of entries) csuse
@ |during of death
g |t
iment Liver Kidney Spleen | Lungs —
4 20 (=180 liver cysts !cs,ng,tb |csc,08l,de,td4 mn ns acute infeoction -

¥0000




¢v0000

chronic Feeding

3amole 7 - Diougtyl 2ithalate

Guinea Pigs - 120 rgms. per kilo per dose ( Cage 62 )

~e anilizls killed for autopsy

21ig | Y[eight change Interpretution of wuicropathology of organs
0.} ¢ » Jduring nuriver of

© 8 |doses indicated (see code, wege 21, for meaning of entries)

<

g2 |25 ]850 75 | 15+

obs. |Liver :ddney Spleen | Lung

639]25 |+113 i hod ns ¥
51025 |+ 47 N,mg i i ns
513{25 |+115 PUSETS N X )y
840|265 |+ 79 g by Ry ns
61£]150 |+ 45]+1°5 g W ) N
632|159 |+ 55}4136 iTyng Y 3 ns
649| 59 [+ 87( 219 W, 8g Iy ) bl
863|653 |+ 82| +156 ,mg N Y x
664] 75 ]+104) +143] +1:20 N Fof i ns
666] 75 |+ 16|+ 86] +129 ns Y a ns
667]| 75+ |+109] +213| 437 |+367 |il 3 ) o ns
668| 75+ |+65 | +157| +289 (+307 |17 I N i
average |+ 78] 7164|+234 [+339 |No definite toxic action seen

Be aninals dying during the exygeriment

Pigg.‘-g veight autopsy Interpretation of nicropatnology of organs Probvabdble
Xo.|o @ [change findings (see code, vage 21, for meaning of entries) cause of
% & lduring (see code, |death
S |exver- page 21)
<9 iment Liver Kidney Spleen| Lung
662} 19 }|-22 1m c,FD, GP cytety 8t sp c,mm pneumonia or
ezrly tuberculosss




- 6t

chronic Feeding

sample 7 -

Hzats - 1))

2loutyl rFhthalgte

. ——————

ngmse. ver kilo per dose ( Cages 5 uné 6)

ne ~iimels xilled ror autopsy ( None died during the experiment)

Fat | pY] .eiial chiage ~interoretation o1 Micropetaolo;y Of or.ans
6 vl curing mwuiser of
281 Loses inuicated ( See code, page 21, for reaning of eitries)
<
& |25 50 [ 756 | 75+¢ | Liver Lidney Spleen| Lung

obs.

906 25 +24 b i ) us

936 20 +51 iy ng e I a

937 20 +50 I Iy ot ns

943 25 +2% v ¥ ) if ns

663 50 «ll =22 ¥ N ) ns

872 50 +46 +59 ol N ) ns

709 59 +32 +31 M N I ns

939 50 26| 434 n ns ns c

705 75 +15 +17 +39 ) by L ns

624 75 +23 +18 +31 N N )y ns

713 754 + 9 + 7 +15 +22 N N X ns

69C | 75+ | 420 | %14 | #32 | +36 N u ¥ ns

Average 426 | 420 | +29 | +29 Animals normal

¢%0000




Chronic Feeding
Sample 7

= Bibutyl FRthalAlg

Babbits - 100 memae pex kilo per dose ( Cage 41)

Ae Aninals killed for auntopsy

vv0000

Kab.: P | eight change Interpretation of mioropathology of organs |Other
Noe ; 3 during numdbar of (8ee code, page 21, for meaning of entries) informatiaon

. 28| doses tndicated

| o

i & |28 80 75 75¢ Liver Kidney Spleen| Lung

' ! obse

: |
27 125 | t280 sg d N ¥
4 25 | 4390 Cy8g N ¥ ns liver cysts
32 |80 | 4370 | +480 ) § XN ¥ ns cysts
34 |80 | 4370 | +400 N N ) ns cysts
k ¥/ i 725+ | +430 | +770 | +1030|+1014]| =g C,est ns ns
Aurige +368 | +540 | +1030{+1014| Animal Number 37 probably shows toxic signs.
Animals dying during the experiment
Rab. | Weight change Interpretation of micropathology of organs |Probadls
Ho. g during (8ee code, page 21, for msaning of entries) cause of

«0| experiment dsath

; o Liver Kidney Spleen | Lung
30 ' 6 0,08,08 csc, CSL ph ns acute infectiom
38 |62 | +1060 ns c,0cs8,td,st,d N ns toxic action




Chronic FPeeding

demyle 7 - Dibutyl ‘nthelate
Guinea 2ig - 59 mgns. per kilo per dose ( Cage 63)

ae aninals xilled for a.utopa'y (None died during the experiment)

24¢ uFieif,ht cnange Interpretation of mnicropathology of organs
Vo, 58 during nuwnber of

® dldoses indicated (see code, sage 21, for meaning of entries)

<

2 |25 (83 [uc [vs4

ovs. | Liver iddney Spleen| luag

66912 *1J7 Nyng X N ns
694]25 |j+121 Tymg N N c,et
6956120 |+ 8 N,mg N I ns
696125 j+12 Tynmg X i 1-?
697157 |4116{ +200 itymg W N N
638|590 |+11¥ +133 i 8E N N X
699|590 |+11§ +279 h )i N ns
700150 |[+145| +346 bof beg N ns
32175 *129ﬂ +262) 4341 b X ns ns
703175 |+118] +226| +233 N N K ns
704{75¢|+116] 4196] +255}+s12 | X N g ns
705175 |+122 4223|1260 { 4391 | KK N it ns
average | ¢117] +234+272]+352 Aninals normal, not affected by the doses

Svo000



Chronic Feeding
3ample 7 - Sibutyl .i:thalate

Rats - 48 mgms. vcer kilo per day (Cages 7 and 8)

~e animels xilled for autopsy

mat gs,r.'ieikht change interpretation of micropethology of organs
Yoe | & gjduring nunber of

ca do:es ipgdicated (See code, yage 21, for meaning of entries)

<

e 25 50 |75 Liver ddney S5pleen | Lung
917125 710 1 N ” i
919125 |427 Y X \ -
727150 |+01 +7% W X r .
S73150 |+ 7 +9 ¥ by N Ii
867,50 [+13- +24 i by by K
707150 |+ 6 +13 Y b i i
91250 [+29 +22 N big ) ¥
923}50 |+ 3 -12 I 1 b4 ]
733]75 |+36 +34 | +32 X w g =
~velage|+1d | +21 +32 Xormsl, no signs of toxiec action
Se animals dying during thne experiment
Rat o Welght change aubopay Licropathology of
2oe | @ |during Bxper- findings organs not studied

e iment because of autopsy

findings

725 |56 + 4 pneumonia
719 |56 +27 %noumonia
721 156 +1 neumonia

9v0000




Chronic Peeding

Ssmple 7 - Didvatyl Zhthalate

Badbits - 50 mexme- par Kiko per doss ( Cage 42)

A. Animals killed for autopsy ( None died during the experiment)

Rab.; g Weight change Interpretation of micropathology of orguns
¥o. |8 during numbex of (See code, page 21, for meaning of entries)
s. doses indicated
< 86 |85 (75 |78+ |Liver Kidney | 8pleen| lung
obse
38 |28 | 4280 ag ) | ) | ) |
39 | a8 | *370 0y 88 ) | ¥ |
60 | 80 | ¢+ 60 | +490 X ) | ) ¢ ns
54 | 80 | 4120 | 4610 ng ) ¥ ns
63 | 76 | 4180 | 4690 | +1000 ng ) | ) | ns
78 | 75+ | +290 | 4800 | + 970|+1200 | o8, fd Cy8t ) | ns
Average | +216 | 4650 | +985 |+41200 | Possible toxio action on number 78

L$0G00
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shroutc Foeding

Sexgle 9 - Jue.viciuer jo. &

Cuines Jigs - 302 wyms. per kilo per dose (Cage 70)

e anilmls <illed for autopsy

sig e weignht change Interyretation of micropetnclogy of organs
Coe é‘g during n:abesr of (See code, page 21, tor meening of entries)
o o]doses indicec.ted
:-ﬂ
o |25 50 75 75+ Liver Xidney Spleen] Lung
[ =9
obs.
767 |25 4109 ¥, e = o P
763 | 25 +120 L 8g b by 1
770 |26 |+ 67 ii.mg i ¢ il
771 25 | +146 iymg N T oy
772 50 |+ 60 ] +1%56 Xo8€ > v ns
773 | 50 ~197 | +347 1,ug I g ns
774 | 50 148 | 297 9. 7% i b ns
775 156 }#125] +295 ! K| by ) ) ns
719 1756 141356 4179y +266 ymg N i ns
776 |75+ + 70| +275 | +234 | +320 | T 1 ¥ ns
P77 {75+ 4+ 17 237 | 4337 | 4427 | ¥ b i ns
aVerase 4103 +245 | +279 | +373
B. Animals dying auvring the exyeriment
?ig :ng Welght change Interpretation of nicropathology of organs Probadle
to. | &8 |during exger- (See code, vage 21, ror meaning of eutries) cause of
oa| iment _ death
Liver Kidney 3pleen | Lung
78 |57 |l+50 cs,fd c,cst mn c pneumonia, or
toxic effect:

_No definite signs of toxic action,

save 208S8ibly one death, not certainly due to toxic effeot



Caronic Feecding

Ssmole 9 - Janticizer Zc. §

Ru.ts - 330 ryus. ser kilo per dose { Cages 11 znd 12)

e aninals silled for autopsy ( sone Gied during the exgeriment)

6¥0C00

Rt st | welgat caange Interpretation of mloropathology oI organs
Y- §' g | during nuvber of
oe dosea indicated (3e0 coce, 3age 1, tor wmeaiing of entries)
” -
e 25 50 75 75+ Liverx ridney Spleen| Lung
obs.
87€¢ 25 | +21 ‘ N N 4 ns
@13 | 25 | %40C N N iy ns
915 | 25 | 440 ! K X ¥ ns
880 325 + 5 l 3 N i ns
743 | 50 |} 410} <+ 5! If it N ns
752 50 29 +.27 N N N ns
730 |50 |+11] + 3 N N ! ns
747 150 [+14| +12 ) n N N ne
765 |75 | +17| +23| +11 i N : ) ns
732 ]75 |+436] +30) +31 N I N ns
761 | 75+ [+26!' +33] 453 | +31 4 N T ns
722 75+ =14 - 4 -9 -3 r E3 oy ns
aversge +20| +17 | +21 | +39 : Animcls Komal




Chronic Feeding
Sample 9

- Saptioiser No, §

e

Babbits - 300 mams. per kilo per dose (Cage 44)

Ae Animals killed for autopsy

Rab. Y Weight change Interpretation of micropathology of organs
Ho. ! during number of (8ee code, page 21, for meaning of entries)
e § doses indicated
o
e 28 50 % "l!:l' Liver Kidney Spleen | Lung
OB
59 | 50 |+310 | +400 ng RE ¥ ns
69 |78 | 4690 | 1030 | +1290 ng . | ) § ns
71 | 764 | +480 | +5670 | + 740{+320 | ng.0s,fd | ¥ N ns
average +490 | +666 | +1015 [+320 Tro:d.c effect on animal number 71

B. Animals dying during the experiment

Rabe. elight antopsy TRteYprotation oY M orophunsisgy o 21 Y7
Koe g ohange findings (8ee code, page 21, for meaning of entries) cause

e during (see code of

g b pege 2 death

iment for abbrev- | Liver Kidney Bpleon |Lung
iations) .

98 | 42 | +1020 cs, td exg,CaC m ns
10 |25 |+ 290 liver cysts |o,ng c8c,08l m ns
12 |30 |+ 280 liver custc |C Cy8gyC80 ¢ ) |
66 |32 |- 200 liver cysts | C,os C8C,C8L m N
g8 3 liver cysts | c,08, css ns eh
72 2 liver cysts |ns ns ns ns

050500
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varonic reeding

3a2le 9 - Jgpnticizer sioe €

Guinee -igs - 150 myms. per kilo ver dose ( Cege 71)

Ae aniinls illed ior autopsy

R

2ig| g §|-eight caange interpretetion o7 Lloropesiology of organs
ce| €& &fcuring nunver of {3ee code, e 21, for ueecning o: entries)
© 8|coses indicated
<
& |25 53 75 7::: Liver iddney 3pleen | Lung
1 [»] . :
1
s16! 25 |+130 | g csl X n
e17l 5 [wa § g 5 = r
31z, 328 4119 ] o o i o
884 <5 ~194 Lymg bt} I ns
820! 50 +146 | +243 Tmg - r ns
ol 50 +103 | +214 ~yng R v ns
221 59 |+137] +243 T, mE % ¥ ns
8241 &0 +10 +136 n g i ns
763) 75 +128 | 4194 | +289 iymg 1N ns
762] 75 + 95 ; 196 | +342 g ¥ b ns
765] 75+ |+ 61| 7183 | 4218 | 4335 | W K I ns
: i X ns

e sanimals dying dquring the experiment

®ig| ®5|weight change Interpretation of nicropathology of organs Probable

0. ‘:g during exper- (see coce, page 21, for meaning of entries) cause
e o|iment of death

Liver ddney Spleen | Lung

.

619]| 16 =50 ng,cs,fd | de,cs ns c Possioly
toxic effect
- T

>0 definite si;ns of toxic action, save one death possibly due to toxic effect



Caronic Feeding

Sgmole O -

BESEC X WL e &
0 =
. Ui\' X

20 O

.o
-t - e @ e ASEE—

Ratg - 120 118, pexr kilo per dose -(Cages 23 and 24)

Ae 2dllec

for autopsy

2at

+eignt change

Interpretation of mioropathology of organs

i0e é‘ g during nw:oer of
o e doses indicated (See code, puge 21, for meaning of eniries)
(S
a [25 |so [75 |75+ |Liver Zidney Spleen; Lung
o obs. )
921 25 +53 T i 1 ns
3.0 20 +40 I i i ns
9:7 |25 |+ 7 I X ) ns
926 | 25 | +15 ) 1 i ) ) ns
831 | 50 [ +13 | 44l v ¥ ) ns
&c 50 | -11 |+ 9 r Nt X ns
579 50 0 +25 I 118 i ns
356 50 - 2 + 2 Y n i us
762 7% | -9 - 4 |+ 3 i 0 L ns
763 % |+ 7 +19 0 N b | 4 ns
764 75+ + 9 +24 +43 +19 & . 1 ns
..verage +12 | +15 | 415 J+19 animals normal
3. animals dying during the experiment
TRat | @9 | welght autopsy Tnterpretation Of MICTOpathology of organs | Probable
Noe o @ | change findings cawe
2 & | during (see code (See ocode, page 21, for meaning oi entries | of death
g exper- page 21)
o iment Liver Lddney 3vleen| Lung
© 759 | 75+ | -43 pn,loy cs, FD cst N ns Pneumonia and
o cysts
‘5
wn



Chronic Pe
-eding

sspticizer ¥os §
Babbits - 180 meme. Dex kile per dose (Cage 48)

Ae Aninmals killed for autopey

‘Rabd. gg Weight change Interpretation of miorepathology of organs [ Other

No. during number of (See cods, page 21, for msaning of entries) infor-
25 | doses indicated mation
i 28 80 ) &) T8¢ Liver Kidpey Spleen | lung

ode.
5 128 14130 0,08,cyst | ¥ ¥ ns

82 |25 {4230 sg X ) | ns

23 | 80 | +370| +600 g ) | ¥ ns

24 | 50 | 4110 | +480 ng X X ns

85 | 78 ! 4110 | +470| 4170 ng cso ns > tuberculosis

88 ) 784 |« 90| 4400 | 4590 | +1020| mg ) | X ns

Average | +215 | 4485 | +380 | 41020| No toxic action

Be Animals dying during the experimsnt

Rab. a Veight Autopey rpretation of micropathology of organs | Prodabls
¥o. change findings (see code, page 21, for meaning of entries) |cause

28 | during (ses code of

g | sxper- page 21 death

& iment for abbre-~ | Liver Kidney Spleen { Lung

iations) —

87 8 | +370 C,08 c,C8,t4 m ns nephritis
88 |10 | +170. liver cysts | 08,C eg,08%,08) ns o nephritis
91l |45 | +510 G ,08,0¢ C,080,40 ns ns nephritis
93 |46 | +940 ° ost,08l,de N ns nephri tis




-nronic Feecilg
Sariole § - Sunticizer io. 8

Guiiew rifs -

ae aniiels killed Jor zutoossy ( one cied aurin, thue exyeriment)

75 myms. per xilo ver dose ( Cage 72)

Pig Ts?"? welgnt clwnige interyretation o micropetaolopy of organs
0. o o fuuring nwsoer of {3ee code, vuge 21, ror me:ning of euntries)
® @] coses iandic:itea
<
e 12 53 73 75+ Liver :ddney S5pleen | Lung
] obs. '
g 302 |25 [|-~117 bif csl b ns
303 | &5 +110 1 il N h
1 o004 [25 |+ 94 nag cs8l by i
805 |25 |+ 92 = o Y ns
807 | ¢ +148 | +286 b X ) o ns
808 | 50 150 | +232 Nymg i X ns
809 | 50 + 89 +139 .8g il b ns
811 {1 £ + 33| 4130 ,mg ry X n3
812 |75 |+ 81| +197 | +272 Tyng X K ns
813 |75 ~134 ] 4266 | +389 iHuE i N ns
814 |75+ | 150 | +233 | +388 | 512} & I X ns
815 | 75+ {+109 | 7193 | +312 |+402 q I I ns
average |v109 [ +222 | +340 |+457 llo definite signs of toxic action
o
O
()

?S0;



vhrunic Feeding

Bemole 9 - Senticlzer jo. 8

Rets - 75 cymis, per kilo yer dose ( Cages 35 ang 26)

as aninels xilled for autopsy ( None died during the experinment)

Rt T welght caenge Interpretation ol minrropatholocy of organs |other
No. o & | during nwsber of infor-
e doses irdicated - (See code, page 21, for neaening of entries) [mation
o
8 |35 50 75 75+ Liver tddney Spleen| Lung
obs.
894 |25 [-10 N iy ] ns
896 |25 |+ 8 by I I ns
898 25 - 7 i v i ns
929 36 | +70 b+ ) I ne
767 |50 [+30 | +42 T Y u ns
768 |¢& ¥44 | +50 Ir ] b} ns
770 50 j+ 2 | =13 ] N v ns
796 |5C |+37 | 410 )] 4] N ns
799 |75 |425 | =41 | -44 ns c,e,de,c8t c ns 2neumonia
800 75 +83 +41 +4E I 1 X ns
766 |75+ |+ 5 | + 5 | 434 |+51 W X bt ns
7?71 |75+ | 435 | 4G | ¥5)1 | +35 X pod 3 ns
average +29 | 416 |+ |+a3 animals Yormal

650500



Chronic Jeeding
Sample 9 - Ssntioiser No. 8

[

Bavbits - 25 memp. pex kilo per dose (Cage 45)

A. Animals killed for autopsy

Rab.|,, VWeight change Interpretation of micropathology of oreans
¥oe. e E during numder of (Ses code, page 21, for meaning of entties)

.E doses indicated

(Y

3 25 80 7% 75+ Liver Kidney Spleen| lung

L i obe.

-
81 |25 |+380 sg )| X ns
3 J25 |+ 30 eg ). | X ns

67 |80 | +710 |+1340 8g ¥ ) { ns
76 |50 | +200 | +370 sg ) § ) | ns
79 |76 | + 200{ +1040| +1820 )| | ¥ ns
25 |75+ | +340 | +910 |+ 980|+1180| ng,cs,fd | N )| ns
Average | +310 | 4915 |+1400{+1180| Toxic effect on animal number 78
Be Animals dying during the experiment
Rabe. Veight Autopsy interpretation of micropathology of orgms | Probedls
Koo 35’ change findings (see code, page 21, for meaning of entries) osuse

e & | during (see code of

% ° |exper- page 21 degth

i iment for abbre- | Liver Kidney Spleen | Lung

viations)

8l 4 C,os,ng c,C8C,C8T mn c,6X Tuberculosis
83 |10 [+ 60 C,08 CyCOG,08L o ch acute infection
‘84 4 tuberculosis | N8 G,080,08),fd4 mn ¢ Tubsrculosis
1¢ 8 |=400 liver oycts | C,C8 ost,de,fa L! ns acute infedtion

960560



Jaronic rFeeding
Sample 9 - Juuticizer .'o. 8

Guinea rigs - 37.5 ryms. per kily per dose : cage 73)

we oaildicls killed for autopsy (Lone diec curing tae exporinent)

2ig Y welelit chiange Interpretation of wicropethology of organs
Yo.lé 8 |curing muiver of (See code, .e.e 21, for ueu.ng oi entries)
53 o388 indicuted
<
& |5 50 75 75+ Liver ddney 3pleen| Lung
obs.
787 RS |+121 N, mg i i I
789 RS <133 l,8g csl I Y
790 RS |+109 1y mg P i Yy
791 5 | +183 n X X ns
793 & +122 | +244 Y Ty X o ns
794 O 7111 | 4226 n c8c,c8l N ns
796 B0 [+123 ] +290 X,mg et Iy ns
797 kKO +111 | 4238 N,mng L N ns
798 [i5 +101 | 4257 | 4415 X,mg bty v ns
799 |75 +109 | 4216 | +334 i ng c I ns
800 |75+ | 4206 | +281 | 4378 | +420 | ns ns ne .8
§01 |75+ [ +108 | 163 | 4199 | 4392 | K i bY ns
average |+1:6 | -24:] +331 | 7406 ii0o definite signs of to:ii: uction

300

LS50




chronic Feeding

Segrole - Janticizer . 0. 8

Rats - 33 ryms. per kilo ver dose (Cages 27 and 28)

ae aningls killed tor autoysy

R.t Eg Wei at change nteryretation of nicropathology of. orgens
7o, v |during nuxver of
0 2 ldoses indicated (See code, puge 21, for meaning of entries)
< S —
o |25 50 75 75+ Liver Kidney Spleen| Lung
obs.
936 | 25 |]+19 T kig n u ns
895 25 +20 2] I N ns
€99 25 [+ 6 K i ¥ ne
<97 50 +16 +20 i aw u ns
892 50 +18 +17 N i b2y ns
893 |0 |+ 7 + 4 I i ns ns
779 75 +21 + 5 + 7 Y] - I ns
897 15 +13 +37 +29 o 5 oy ns
778 75+ (+20 +14 410 +28 N I 7 ns
776 75+ | 416 +35 +34 480 N i I ns
average +16 +19 | +28 |+54 Animals rnormal
Se aninwmls dying during the exoeriment
At F S| wei nt ~Utopsy interpretation of mDicropatuology of orgens | -robable
106 © @ |change iindings cause
e8| during (see code (See code, sage 21, for uea.ing or entries of
3 lexper- page 21) — N death
& tinment Liver Kidney opleen | Lung
P41 |12 T+25 killed by accident - tissues not studied
gru 50 l---.‘29 m N Icst,cal,cg Y pn pneumonia
D )
o



650000

Babbits - 37,5 memse pex kil per dose ( Cage 49)

Ae Animaler killed for autopsy

Rab,| % [Belght change Interpretation of micropathology of organs | Other -
¥o. |§ during number of (See code, page 21, for meaning of entries| infor-

»@ |doses indicated mation

i 28 [60 [73 7& Liver Kidney Bpleen| lung

(-] Y

9 |28 [-170 ng 680,081 ,de m ns acute infection
36 |15 |4260 | #3850 | +490 ng ) | ) | ns
26 |78 +480 | 4660 | 4840 sg J ) | ns -
Average +190 | +505 | +668 No toxic aotion —

Be Animals dying during the experiment

Tab. Welght topsy eTpretation o oropathology of organs [Probabis
Fo. ﬁ'g change findings (see code, page 81, for meaning of entries) {cause
8 |during (see code, of
< expex- page 21 Liver Kidney Spleen | Lung death
R |iment for abbre-
viations)
99 (40 [|+660 th C,08,2d osyds,exg um C,td tudbexculosis
42 |16 |+450 cs cs0,08l ) § ns acute infeotiom
A 17 4140 liver oysts| c,cs,ng 080,03),exg ) § ns aoute infection
33 |44 |H30 pneumonia | ¢,opsts C8C,081,de m m acute infestion
88 |32 |+4370 liver cysts| o.ng csc ) | o acute infection
96 |37 |+660 b G,08,f4 cscst,de m c,th tuberculosis
100 |37 |[+600 livex cysts| oc,cs,ng csc m ns acute infection
97 114 0 liver cpots| o,08 | m X acute Mnt%




090200

Chronic Feeding

Guines Pigs - 20 sgeipohes (500 milligrams) per kilo per dose (Cage 74)

Ae Animals killed for sutopsy (None died during the experiment)

-
Pig EE [¥eight change Interpretation of micropathology of organs
No. | § @ |during number of (See code, page 21, for meaning of entries)
» @ [doses indicated :
g 28 80 75 76+ Liver Kifdney Spleen | Lung
oboe
839 |28 |*138 ) | ) § ne
842 |26 |+184 ) § | ] ns
843 |20 (t162 N N )| )|
844 |28 4103 ¥ X . ns
853 |50 [4140 | +274 ) { X ) | ns
864 |80 |+ 78 | +298 X ). | N ns
855 |50 |+143 | +433 N )| N ns
886 |50 |+110 | +361 N X )| ns
880 |78 |+ 91 | +323 | 4355 ns na ns ns
861 |75 (4145 | ¢280 | +354 N N )| ns
848 [76+ (4134 | +2905 | +371 | ¥498 | K N N ns
852 {75+ |+114 | 4277 ]| +282 | 4362 | ¥ N ). | ns

Average |+135 | +332] +340 | 4430 ¥o toxic action seen




-8~

190000

Chronic hod:l.ngc
Xolsture-Pusef Cellophane

Ouinea Pigs - 40 9. inchas (1000 milligrams) Rer kilg per dose ( Cage 70)

As Animals killed for autopsy

Plg ¥| veight change Intexprstatian of micropathology of organs
No. r Jdur‘ga pumber of (See code, peage 21, for meaning of entries)

.:.. doses indiceted

. e — R

s |28 50 76 75¢ Liver Kidney 8pleen | Lung

obse

857 |25 |+ 89 ‘ ng ) § ¥
858 |26 |+ 93 ng X ) | B
8%¢ 125 | 4131 ng N | ns
860 |28 +123 ng | ¥ ns
86l |50 +117 | +198 ) | )| ) | ns
862 |80 | +108 ! 4246 X ¥ X ns
863 |50 +150 | 4328 ) N ) | ns
864 |18 |+ 63 : +286 4410 ) | ) § )| ns
846 {75 | 4120 | #329 : 4470 | | | ns
a47 |76+ | 4133 ‘ 4157 | 4208 | 4362 | N )| N ne
838 |75+ | 117 4285 | 4376 {4450 | N N X ns
Average | +113| 4261 | 4388 | 401 ¥o toxic action seen

B. Animals dying during the experimsnt

Pig ¥ Weight Tautopsy Terpretation of micropathology of organs |Probable
Noe. g change findings (8ee code, page 21, for meaning of entries) cause of
e durl.% death
@ |expe
i iment Liver lndnq Spleen | Lung
848 |40 |+ 66 pneumonia c,fé Icst.cul.do.d mn c,pn,ds | pneumonia




8¢S

300

¢90:

chronic Feeding
:oisture- roof Cellophsne

HEatg - 1CJ sqi ire inches (2500 ngmg.) per kile per dose (Cages 13 and 14)

ne apizals killed for autopsy

nat | ... |.eight change Interpretation of mioropathology of organs
do. | & § during nixber of (See codc, page 21, for meaning of entries)
o o doses indicated
A
& las [s0 |75 |75+ | Liver Kidney Spleen | Lung
o obs.
797 125 | +29 ) ) ) 3 i c Lastoiad
791 } 25 +53 N ) N ns
890 125 413 X il )1 N astoid
823 2% T1l9 N M N ns
825125 +13 c N b ns
790 ] 50 +23 +44 N i} N ns
812 | 50 +25 +67 N a R ns Lastoid
82750 |+16 | - 8 K,mg i i X
852 | “5 +33 - 3 +33 )] N Y ns
817 | 15¢ | =24 -32 -s -29 N N N ns
c2C 1 75% | 432 +51 | +62 +69 N K N ns
Ayerage 419 +20 422 +20

B. Aninals dying during the experiment

Hat | U (Welght autopsy Tnterpretation of micropatnoology o2 organs Probable
No. Eg change findings (See code, puge 21, for meaning of entries) cause

29 |during of

< exper- death

- iment Liver Kidney 8pleen | Lung
821135 |-32 pnewaonia o8,k CsT ns crpn eumonia

o evidence of toxic action



vhronic Pezding
=Qisture-proof Jcilopiane
e S S S ———

BRats - 200 souirg inches (5000 mems.) por kilo per dose (Ceges 15 and 16)

seo cailiinls Xilled JTor autopsy

Interprecation oI MICI0pataolosy —oF organs

at sy .elgat chunge
- §§ suring nuober os (See code, jare 21, for meaning of entries)
: .3. doses indicated
<
& | <5 50 75 754 Liver iidney 3pleen| Lung
obs.

S241 25 +49 i o b ns
28] 2 +11 by iy - g
8411 25 + 6 'y N N -
842] 25 +25 c N ™ ns
831} 50 +25 +46 N 1T LY ns
853] 756 + 8 +17 +20 N ] ] ns
839 75 +40 +51 +40 N N N ns
851] 754 | +27 +22 +18 +17 ). | ) () N ns
855] 75¢ ] 447 +36 +38 +31 N N N ns
average +25 +37 +29 +24

€90509

3. Animals dying during the experiment

Kat ?’Sf welght autopsy terpretution of micropathology of organs | Probable
No.| o @ | change findings (See code, page 21, for mewning of entries) Cause of
»o | during Death
a | exper-
e iment Liver nidney Spleen |Lung
822 40 +21 pneumonia c,08,fd C8C,C8l,exg ln m pneumonia
846 | 59 | +14 paeunonia CsCS c,cst N 0 pneumonia
862 5¢ [ =36 pneumonia C,C8 cet,c8l 3 pn pneumonia

w0 evidence of toxic action



Chronic Feeding
Aojsture-Pro

-

Babbite - 120 sg. dnches (3000 milligrams) per kilo per dose (Cage 50)

se Animals killed fox autopsy

Rab. | Weight change Interpretation of micropathology »f organs [Other
Foe. f during number of (See code, page 21, for meaning of entries) information
e doses indicated
o
2 A8 25 35 Livex Kidney Spleen | Lung
189 ,15 |+540 N N ns
181 |18 [+600 ng.fd,¢c Cs0SC,yst ns nephritis
80 |26 |+370 | +450 ng N N ns
86 |25 |+430; +230 ng )] | ns semi-paralysis
80 [35 |+490; +810| +1010 ng ). | N ns
44 |35 [+410 | +630| +7%50 ng )| N ns
aAveraga |[t473| 4530 | +880 No toxic action
Be Animals dying during ths experiment
)T Eg ight change Interpretation of mioropathology of organs |Probabls
Noe. @ kuring experiment (See code, page 21, for meaning of entites) :w:; of
. (T
ee Liver ¥idney Splean |Lung '
183 |12 |- S0 ng,os cao ) | ns nephritis
45 | 6 |-170 c,08,ng,K| C,eg,080,08l1,de ns c nephritis
49 | 6 260 cs exg,080,c8t ns cell~ dromed and
ophane nephritis
: 56 4 H 80 ns ns ns ns drowmed
8 184 | 7 |s170 c,08,0g | Ca8gsc8t ¥ ns phritis
D




690000

Chronic Peeding

ello
Babbite - 67 ag. inches { 1800 milligrems) per Xilo per dose ( Cage 51)
A+ Animals killed for autopey
Rabd. Veight change Intexpretation of mloropathology o©f organs |Other
Hoe s’g during numdber of (8ee code, page 31, for meaning of entries) information
o s doses indicated
-
i 16 |25 |36 Tiver Kidney Spleen| Lung
197 {15 | 4600 N )| ) | ns
185 115 | +610 ng )| N ns
48 [25 | +640 | +740 ng X ) f td tuberculosis
73 |25 | 4540 +640 »g ¥ ) | ns
8 |35 |+ 80] %110 ] +280 ng ) | N ns
68 135 | +390 | +360 | +810 X ¥ ) ns
90 |35 | 4270 +540 | +770 ng | NI ns
Average | +447 | #3518 | +620 No toxic action seen
Be Animals dying during the experiment
Rabe. g 4 Weight change Interpretation of micropathology of organs |Protable
¥o. during experiment (see code, page 21, for msaning of entries) cause of
e _jdeath
i Liver Kidney Spleen |Lung
25 | 8 |- 40 o,ng 0,0gy080,08) ) | c nephritis
6 |14 | +440 ~ c,mg C»8g,C80,081,de ) § ns nephritis
188 [ 8 (-110 Cy08,0g C,8gs08 eg e nephritis
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Chronic FYeeding

Coated Celloohsne

Chickens - various repeated doses
de aliimels killed for autopsy

abnormality or infection.

Chick | Doses |amount of mach Weight change | Interpretation of Licropathology
To. rec 'de dose during nunmber of or Organs
sqein. | mgms./kg.| doses indicated | (see code, puge 21, for we.ning of
4 38 50 Liver [Kidney 3pleen Lung o
52 50 500 5200 +130| 4240 N N | ns
53 50 500 6600 4310 4240 cy,c8{ N N ns
54 50 250 2800 «140| =11 N N X ns
55. v 50 250 2800 + 60| +200 X N N ns
56 50 200 2600 4540 | 4790 N ) . | ns
57 50 150 1700 +630 | +720 )] N N ns
58 50 150 1900 +560 ) f N N ns
49 80 150 2500 +#140 0 N N N ns micropath.
63 38 100 1650 cs ocst N ns probadly
61 36 100 2300 4170 ) § ). § N ns not due to
65 38 50 850 +570 )] N N ns cellophane
97 4 500 7509 0 ns ns ns ns
96 4 500 8700 0 ns ns ne ns
average +210 | +377 6600 mgms./kg. for 50 doses gave questionabdbl
1 eoffect, #ll rest prodai 2 :
Bs Animals dying during the experiment
Chick | Doses |imount of each Jeight | autopsy Yicropathology of
No. rectd. dose chunge (see code, page 21, organs (see code,
sQ.in. [ mguse./kg. | auring { for meaning of page 21, for ,
exper- | abbreviations) meanin 1 o
iment Liver|Kidney| 3pleen 1’
51 10 500 8000 -590 | Liver cysts cscs |N ¥ o3
59 46 150 1800 4170 | Liver cysts, Lung |[CS |cst,c,|¥ »
o infection d =
o 62 36 100 2200 +100 Diarrhca,enaciated |N N ).} nJ
O 64 10 50 1400 -720 Liver cysts cycs |N N L—
O | 11 50 1200 «220 Liver cysts c,c8 (N N 0
o Probably none of the biras dying did so from the eftects of celloghane, since all had some



OFFICE OF TOXIC SUBSTANCES REV. 7/27/82
CODING FORM FOR GLOBAL INDEXING
I Microfiche No. (7) e | 1| No. of Pages | 2
A0S %S
| Doc 1.0.]3132”-”, 3]101ld Doc L.D. | DS 4
| Case No.(s) | 5
0TS 244¢3A I
Date Produced (6) | 6 | Date Rec'd (6) | 7] Conf. Code » | 8
$S1332- Pogy &3
Check One: G?ublication Dlntemally Generated mﬁxternaly Generated
Pub/Journal Name | Y
NS
| 9
Authnor(s) | 10
Organ. Name | _ _ _ 11
E T DuPNT DENEHOUYRS & Co TNC
Dept/Civ | . 12
F.0. Box| 13| Street No./Name] _ —— 14
Citxl W CLHENG'TON 15 Statel ._)E 16 Zip_l /1&7‘ 17 r_ﬁ_ountry' 18
MID No. (7) ] 19D & R NO. (11) | ’ 20
Conrtactor | 21
| Doc_Type] _ - B 22
e RL sUP. *HEASD T . Sy HS Fn
| Doc Title | T 23

TWESTTGATION  OF TOXI[CiT! OF CeRTATN

TO LARGE ANTMALS

{IASTICTZERS REPORT Nb.'q.. c CREONTC TORTCTTY

_ghemical Name (300 per name )| A'JT} CAS No. (l(L)] 24
ALK  PHTHALATES 414919794-
BENIENEDLCARBOATLTC ACTY Diguryc ST $e - v -2

| EENZENEDSCARGOXTALC ACTD Dicyclownewi ESTEK 84611




Office of Toxic Substances REV. 9/15/81
Coding Form For Global Indexing Page 2

Chemical Name (350 per rame) 25] CAS No. (10) 24

GENZENEDECARBOLY LI ACT) DBIETHIL CSTER Nh66-

BENLENEDCCARBIYLTC ACTd Ddidcely. e&sTCg LYCT X A

g0 A b i

Ly is o0 g0 0 e )

it et

1!4111[!11

lir vt 1y a3ald

llllllLanl

] ¢t ¢ s ¢4 d

1144.1_1111[

s s st et b

lllllll’.‘IJ,

1111111144

llllllJ_lJLl

12111410828

Ly o s s aaaald

Lottt v e n

lJJLLJLllLL

by e a gl

Lot s a1t a e d

oo v eal

Lo s s s aanaald

TN EWNE |

Loy saanaaad

Lo s i egald

16




&) &
NEnRY FIELD SMYTH, M. D, DR. P. M. “

HENRY F. SMYTK, JR., 5.8.INCH.E., M. 8. J’: 4 ;jj

COUBRTATON AND SRUENTEATWGED @ FUBLIC MEALTY, CIDVETRAL (WEERE, o

307 N. Wavne Avi.,

WAVYNE, PA. R e e et
S LASORATCHY

Lo lOoCUST LTREZVY
FiuLADELFHIA, IPA,

o Q78 11111-F

INVESTIGATION O TOXICITY OF CERTAIN PLASTICIZERS

Report No, 4

Chronic Toxicity to Large Animals

May 13, 1932

iz 4 i953!l

!

000002



e of t

8cope Page
Animals and their care

Methods of Dosing
Doses Administered
Observations
Behavior and Appearance
Diseases

Woight Gain

Blood Examination
Urine Examination
Deaths 10
dicropathology 10
Summary 11
Conclusions p§ 3

COICOAWN -

00G003



Sgope

This report covers investigations of the chrenic
toxicity of Didbutyl phthalcte, “Santicizer Yo, 8%, and
¥oisture-Proof Cellophane (with didbutyl phthalate as
plasticizer) when edministered by mouth to monkeys and dogs.

Animels and Their Care

The original group of monkeys consisted of 14
Macacus rhesus specimens of mixed sexes, weighing two to
three kilos each. VWhen received they were placed singly
in emall wooden cages for obeservation. Xach one was test-
ed for tuberculosis by intramuscular injection of tubercu-
1lin followed by observation of rectal temperature for 48
hours, As a result of these tests two animals were killed
to protect the others, and two other monkeys were noted as
suspicious. At the conclusion of the feedings it was found
that the monkeys noted as suspicious really had tubercular
lesions in the lungs. Following this quarantine period the
animals were marked for identification with dyes, and were
placed in two large cages approximately 3 x 6 x & feet,
built of wire with metal floors. The floors of the cages
were kept covered with plenty of clean sawdust, which was
renewed daily,

The monkey diet was the same as that used in tlre
Philadelphia Zoological Garden. The morning meal was a
yortion of cake baked from cormmeal, meat, carrots, Crisco,
molasses, baking powder, and a complex mixture of salts de-

signed to overcome any mineral deficiency in the rest of the
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diet, The noon and evening meals wers different each day
to give the animals variety, but in genersl they included
boiled eggs, lettuce, oranges, and apples, Water was given
occasionally.

The original group of dogs included 12 specimens
of indeterminate breeds and mixed sexes. These animals were
not “de-barked.® Upon receipt they weighed from S to 10
kilos each. They were kept in pairs in wire ceges with con-
crete floor and a wooden shelf, upon which the dogs spent
most of their time. The cages and shelves were cleaned
daily by scraping, followed by flushing with a hose. The
animals were fed meat, bone , and vegetable siraps, and re-
ceived all the water they wanted.

Methods of Dosing

The two plasticizers were fed exactly as received.
Their doses were calculated in terms of mgms. per kilo of
body weight of the animal, but were actually measured in
cubic centimeters., The cellophane was fed as a suspension
in water, one c.c of which contained four square inches of
cellophane., Our Report No. X of April 13, 1932, page four,
described the preparation of this suspension.

The monkeys were fed their doses by a stomach
tube two or three times a week; not oftener because of fear
that we would set up chronic irritations in the throat from
the passage of the tube, which was somewhat large for the
esophagus. During the passing of the tube the monkey was

stretched on its back on a table, and its hind legs were
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secured by a hobdble, wvhich passed over two nails in the
table. Its front legs were held by an assistant, A
wooden gag, somevhat like a large spool, was inserted be-
tween the jaws and a stomach tube well lubricated with
paraffine oil was gently passed down into the stomach. The
required dose was then forced down the tube by gantle air
pressure. VYhen the dose was large it was warmed to body
temperature before feeding to avoid the shock of a large
volume of cold fluid,

The dogs received cellophane in the same way that
the monkeys received all their doses; that is, by stomach
tube, except that since the dogs had larger throats and their
mucous membranes were less tender, we felt it safe to make
feedings five times a week, The dogs swallowed small doses
perfectly when the material was placed in the back of their
throats, so that for the plasticizers stomach tubes were
not used.

es ster

The program of doses given is not completely bal-
anced because we were requested to stop this work sooner
than we had expected,

Since little effect had been obtained by feeding
these plasticizers to small animals (see Report No. 3),
the largest dose previously fed was taken as the starting
point for dosing large animals; that is to say. the smalle-
est dosec of plgsticizer fed the large animals was 400 ngms.

.5 005006



Abbreviations used in Table 1, page 4.

= Control animal
Dibutyl phthalate
Santiciser Yo. 8
Moisture-proof Cellophane, using Dibutyl phthalate
as plasticiger
Normal
Tubexculosis
light cloudy swelling
light cloudy swelling of tutules
congestion
parasitic cysts
meumonia

- 4b - 00cC0O7
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Tadle 1.

Summary of Doses Fed and Results

(See page 4b for meaning of abbreviations used)

) Urine; | Nicropathology
L abnormal
z - » a specimens
. 2! 8 ' found
o ° e -l 3 3\!
23 10, (33| ¢ |35 |2
é -3 E 8 5§ 5:-: 5 a g‘ 5 5‘ "
) -l © o o » )
=3§g§==§:§a;§g§gas‘§ AHRRLE;
-t
Bl 3|4 (&3 |”% | &% 3 HHEL 3 Gk
12 ] Con. | 14 2.64]| ¢+ 03| <14 |*tBJO}O}|O ¥ K ) |
13 | Con. | 14 284 | = 06| =05 |44 [2 ]2 ]2 ¥ ¥ ¥
4|DBP | 13| 29| 1200 2.78 | + 06| 3.0 |=25 {3101 ¥ r . |
112D8P 9] 19! 800! 2,42 | « 06 =12 410 |3 ]0 | O |dose in lung | ¥ ) | X
14 |DBP | 10| 21| 400 2.98| + 15| -1.2 |+13 (O {0 O N X N
?7]18-8 | 13] 28] 1200 | 2.67 00| -0.8 {-10 |1 |0 |0 |TB in lung lecs jost | ¢ |TB
6 |8-8 8|17] 800 3.27 ] + <11 «1.7 |-13 |1 ]1 | O jocarbunocle, ). § ) P
spleen oysts
11{8-8 |10]| 24| 400| 3.42} ¢+ 081 0.0 [*+8 [O}O0]O N ¥ )|
8 (Cele | 13[28] 4200 3e1E | + 48| *0.5 o jojojlr K ). | ) |
9|Cedl.| 6] 13] 3800 2.859 | *+ 02| 0.3 |=~8 OO |O N X )|
10 [Cel. | LU | 24| 3700 | 856 | + 26| 402 |+13 |1 10 |0 |TB in lung 1os {[cst | ¢ |TB
3 | Cal. 71181 3200 3.18 «00 | 40,8 0 |2 ]0 )0 jdose in lung,jc N P
leen o
698 |DBP | 11| 40] 1200 5.1 | *¥1.2 0jojo | ) X
703 |DBEP | 11| 31| 1200 5.4 | +i.l 0jo1lo0 ) § N ). §
736 | DBP 8|27 800} 7.0 0.4 0o {0 in lung N )| ) ]
691 |DBP [111{39] 400 ] 7.7 +1.6 010 }|o0 N )| ¥
726 | 8-8 11 | 43| 600 ] 6.7 +2.3 0192 |o D N X
& |683|s-8 | s8l2sl 500|6.4 [+0.4 ¢ {0 |0 M, pneumania |¥ ¥ ¥ [
R |685|8-8 |11 40| 400 | 4.3 |+0.3 X lo o ¥ |¥ ¥
615 | Cel. 5120] 1500 ] 6.4 | +0.5 00 |0 ) | R ) |
701 | Cel. 5117|130 | 7.2 +0.4 0 10 |0 ¥ N N
684 | Cel. 5119]| 1000 | 9.4 0.0 o {0 0O N ) N




per kilo of body weight. Ve found that the dogs would not
tolerate doses of Santiciser No., 8 greater than about 600
mgms. per kilo. Invariably larger doses caused the dog to
vomit, so that there was no point in administering such
doses, An attempt was made to accustom the animal to the
effect of this material by gradually increasing the dose
from a small starting point, but it was found that this did
not avoid the vomiting when doses of approximately 600 mgms,
had been reached.

Ore hundred c.c. of fluid was all that we felt
could safely be fed the animals, This volume, then, was
the limiting dose for cellophane and represented 400 square
inches of the material, or approximately 10 grams. Accord-
ingly, the cellophane doses administered to the large ani-
mals were less when expressed as mgms. rer kilo than the
cellophane doses which had been given to the small animals,
because of ths fear that larger volumes would choke the
nonkeys or the dogs. Table 1, page 4, gives the magnitude
of dose and number of times repeated for every animal con-
gsidered in this report.

QObservations

Behavior, appearance, and weight, determined week-
ly, were recorded for every animal., Every two weeks a blood
count, including red and white cells, hemoglobin and differ-
ential white count, was made on each monkey, and every two

weeks each amonkey's urine was analyzed for sugar, albumin,
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specific gravity and casts. A similar urianalysis was
made for each dog jJust before the animal was killed, Mo
blood counts were made for the dogs, partly due to lack of
facilities where the dogs were kept, und partly to the
fact that since nothing abnormal had been found in the
monkey bloods, it was felt to be a waste of time to examine
the dog bloods.

Behavior and Appearance

Nothing abnormal whatsver was observed in the be-
havior and appearance of any of the large animals. They
were all active and alert at all times.

Diseases

The only infectious diseases noted anong the
monkeys were the two cases of tuberculosis msntioned above.
Since these two animals had given suspicious tnbercﬁlin-
test temperature charts, it is certain that their iufection
occurred before we received them. Two other monkeys had
parasitic cysts in the livers, but their infestation was not
sulficiently severe to have affected the pathology of the
organs.

Only one case of disease of any kind was found
among the dogs. This was a mild pneumonia in a female which
had given birth to a litter just before our feeding experi-
ment started. The probability is that this pneumonia was
caused by the littering.
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Veight Gein

Tadble 1, page 4, shows the vYeight changes of
the animals during treatment. Only two monkeys made what
we consider satisfactory weight gains during the period. Ve
are somewhat at a loss to explain this, since there was :0
infection in the group and the animals had adequate exercisec
and food. Monkey No. 13, a control, lost weight during the
feeding period, and twice its urine showed albumin and once
sugar., It seems probadble that this animal was not normal,
80 that it will be disregarded and the other control used
as a criterion for judging the treated animals,

Of the treated monkeys four gained less
weight than did the control. Of these four, two had acci-
dentally received small amounts of their doses in the lungs,
and one had an infection of tuberculosis. These three,
then, need not be explained by any effect of the materials
fed. Tho fourth animal had received cellophane. This is
the only deviation from normal weight gains smong the treat-
ed monkeys which cannot be explained by disease or accident.
Twe other monkeys receiving doses cf cellophane made excel-
leut weight gains.

In general, the dogs gained weight satisfac-
torily. 8Six dogs gained less than did the control dog.

One of these cannot be considered due to toxic effect, be-
causs it wvas suffering from pneumonia. Three of the remain-
in;; had received cellophane, one had received Santicizer Fo. 8,
and one didbutyl phthalate, neither of the last two receiving

005011
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the largest doses fed of the test materials. Apparently
the cellophane did have an effect on the weight gain of
the dogs. It is possible that this effect was due only
to the bulk of the dose fed, which decreased the appetite
of the animal for its normal djet. 8Since the dogs were fed
four or five times a week, such a decrease in appetite would
have more effect on their weight gain than it would on the
monkeys, which were fed only two or three times a week,
Blood Examingtion

Table 1, page 4, shows the changes in red cell
count and hemoglodin per cent experienced by the monkeys dur-
ing treatment., Practically all the arimalis lo.t red cells,
which is possibly due to the fact that they received no di-
rect sunlight in their cages. At the same time the average
gain in hemoglodbin for the group was 2 per cent.

Monkey No. 4, receiving dibutyl phthalate at
1200 mgmczc. per kilo, lost more red cells and hemoglodbin than
did the control. Monkey No. 7, receiving Santicizer No. 8,
at 1200 mgms. per kilo, iost more hemoglobin; Monkey No. 6,
receiving Santicizer No. 8 at 800 mgma. per kilo, los! more
red cells and hemoglobin than did the control, and the three
monkeys receiving cellophane (omitting the one animal in-
fected with tuberculosis) lost more heamoglcbin, The only
gains in red cells among the whole monkey group were ty three
animais receiving cellophane,

It is possible that the largest dose of both
dibutyl phthalate and Santicizer Mo, 8 had some effect in
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decreasing both hemoglobin and red cells, and that the
cellophane dcses had some effect in decreasing hemoglobin,
although there is just as much evidence that they stimu-
lated red cell formation at the same time,

The total white cell counts and differential
white cell counts were perfectly normal and are not report-

in detail.
Uri Exsmingtion

Only two of the treated monkeys showed high
sugar (over 0.2 per cent to Benedict's Solution). One of
these had received dibutyl phthalate at 1200 mgms. per kilo,
and the other had received the largest dose of cellophane
fed, Rach of the two showed high sugar in only one out of
seven tests, and neither one was over 0.5 per ceat. The
phenylhydrazine test proved the sugar to be dextrose in both
cases.

Six treated monkeys showed albumin in the
urine from time to time, although not consistently. The two
monkeys receiving the highest doees of didutyl phthalate had
albumin in half of the samples examined, and the two receiv-
ing the highest dose of Santicizer No. 8 each had albumin in
a sixth of the samples examined. In eddition, two monkeys
receiving cellorhane showed aibumin occasionally, In only
one instance were casts found in the urine. These were
hyaline casts and were associated witn albumin in the monkey

receiving Santicizer No., 8 at 800 mgms. per kilo.
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Only one dog showed anything unusual in the
urine., The dog receiving Santicizer No. 8 at 400 mgms. per
kilo showed & trace of aldbumin,

None of the materials caused the consistent
excretion of abnormal u.ine., However, both the plasticicers
produced aldbumin in some cases with the two larger doses, -
didutyl phthalate producing it more frequently than Senticizer
No, 8, Cellophane also produced albumin, but less frequently
than did aiivher plasticizers.

Deaths

No animals died during the experiment from any

cause whatever,
Micropathology

Liver, kidney and spleen sections were studied
microscopically and the pyreparations are part of our permanent
files. o abnormal cell structure was found in any of these
organs, except with animals known to be infected with parasites,
some of which were encysted in liver or spleen; that is to say,
there is no evidence that any of the doses fed produced

structural changes in liver, kidney or spleen of any test
animal,
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Summary

Since no evidence of microscopic structural
change was found in the organs examined, it has been taken
for granted that none of the minor symptoms noted (blood
f£indings, transierit urine abnormalities and weight gain)
were due i1 the doses fed, It is much more likely that these
minor symptims were dus to extraneous csuses rather than to
toxic action, although they have been noted faithfully in
this report in case others desire to drawn their own conclu-
sions from "hem,

Santicizer No, 8 was fed to monkeys three times
weekly in doses of 400, 800 and 1200 mgme. per kilo for 10,

8 and 13 wecks, respectively. In no instence was there any
eviderce of harmful effect attridbutable to this material in this
time, either in weight, Hood or renal changes or tissue degen-
eration. The failure to gain weight, loss in hemoglobin and
occasional presence of albuminuria in one case were traceable

to tuderculosis and the blood and urine changes in another to

a staphylococcus infection.

Dogs fed Santicizer No. S at 400, 500 and 600
mgms. Der kilo on five days a week for 8 to 11 weeks showed
no harmful effects attributable to this material, unless it
be the presence of transient albuminuria in the dog receiving
the smallest dose, Ko tissue changes were noted except in

the animal fed 500 mgms. per kilo, which developed pneumonia
after labor.

-1l -
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These tests show no evidence of any harm
from the administration of Santicizer No, 8 up to 1200 mgme.
per kilo to monkeys for 39 doses extending over a l3-week
period,and up to 600 mgms. per kilo to dogs for 355 doses
extending over an ll-ireek period.

Dibutyl phthalate was fed to monk v three
times weekly in doses of 400, 800 and 1200 mgms kilo
for neriods of 10, 9 and 13 weeks, respectively. No tissue
pathology attributable to this material was noted, dbut the
second animal lost slightly in weight and developed irregular
albuminuria; and the third showed considerable decrease in
red blood corpuscles and in hemoglodin, with albuminuris and
slight glycosuria.

Dogs received the same doses five days weekly
for 11, 8 and 11 weeks, respectively, and showed no_evidonce
of harmful effects.

Neither type of animal was harmed by the
largest dose previously given to smaller animals, but monkeys
were apparently somewhat affected by the larger doses, - much
larger doses than would ever accidentaily be taken by man,

Moisture-proof Cellophane (with dibutyl phthalate
as plasticizer) given to monkeys in up to 4200 mgms. per kilo
showed no harmful effects im up to 39 doses nver a l3-week period
except in one case (3800 mgm. per kilo) where a slight reduc-
tion in red blood cells and hemoglobin was found. Two animals
made fair weight gains, better than the control, and two very
slight gains, but the azimal receiving the largest doses show-

ed the best gain of any animal in the group. Two showed
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transient albuminuria, one having tuberculosis and one
accidentally receiving some of the material in the lung.

Dogs received 1000, 1300 and 1500 mgnms.
per kilo five times weekly for five weeks, and showed no
harmful effects other than poor weight gains possibly at-
tributable to lost appetite from receiving such large
amounis of inert material daily,

No evidence of harm was found from feeding
cellophane to monkeys or dogs in maseive doses for 39
doses in monkeys and 25 doees in dogs. The doses fed cor-
respond to doses of 3000 to 12,000 square inches for a man,
repeated 15 to 24 times,

Conclusion

The results obtained with the larger animals,
monkeys and dogs, with these materials agree as far as they
were carried out with the results odtained with the small
animals, and indicate that there is no likelihood of hamm
being produced in man from any amounts of dibutyl phthalate
or Santicizer No, 8 likely to be ingested accidentally or
of moisture-proof cellophane containing the plasticizers
likely to be eaten purposely.
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Subject. wae woxicity of Plasticizers Hos. 1, 2, 3 and 4.

Object. <trhe preliminary experiments recorded in tais report
were undertaken to determine the relative toxicity of the series
of plasticizers. t tce same time we nave attempted to determine
the nature of the injuries to the organs and bodies of various

animal species after tie administration of taese compounds in

various ways.

Animals and vecihnique; ‘Q'his report covers preliminary studlies

wpon the following arimal species: chickens, rats, mice, goats,
cats, dogs and guinea pigs. 4ll animals tested have an aversion
to consuming taese compounds in their feed. ITaerefore wien given
orally they must be admipistered in capsules or forcibly. No
aistologicai work is ircorporated in this report since we fel:
such work had better be reserved for a later date after tne com-
pletion of relatively cxvde testing. <uite widely different
techniques were usqd with the various species. This was dore in
order to give the most informatior taat can be obtaired ir a
brief period corcerring tue toxicology ard pharmacology of the
compounds in question.

Summary of iesults. All Species tested seem quite sensitive to

the compourds ir questior. In a future repoit we plan to give a
geries of figures for the m. 1. 4. for various species. 3uca
data in tais case will probably zave questionable value sirce we
are dealing with compounds that lower the body temperature. he
gstudies with 3h1nea Pizs snow clearly taat the arimal will live

if kept warm after the administration of a giver compound wixile
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it will die if kept at a normal room temperature. ihe nature
0f these compounds, therefore, makes the values for tae m. 1. 4.
relatively crude.

Toxicity. Of the four compourds tested Nlo. 3 isAmoro toxic than
the others. All species support this corclusion. <Tae toxicity
of the other three seems quite the same. <1These compounds seem
toxic whether admirnistered by mouta or subcutaneous injection.
The autopsy findirgs ard tne synptoms belore death seem quite the
gsame for the various species and irdependert of tae mode of
administration of tae compound. All compounds seem to effect
thelir greatest injury in the mucosa of the intestinal tract. Tais
injury seems to result from bota feeding and injecting the various
compounrds subcutarceously. In many cagses tie lungs and liver are
also affected. Tnese compounds seem to inhibit the activitiy of
certain atrairs of bacteria since tne fecal material in the
teatines of chickens seemed free Zrom putrefaction. ﬁo. 3 seems
to be especlally injurious to the intestinal tract. 7This is best
illustrated in the section dealing with the goat experiments.
‘thede compounds 511 geem t0 increase the 1101'01 bile very marke
edly. It is possible tinat this is tie chanrel of excretion
although the cysta that form on tae intestines after the adminis-
tration of tae various compounds indicate there may be some

passage thru the intestinal wall possidbly through the lympa.
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BExpeciments wita rats.
The rats used in taese exreriments were healthy adults of

known genetic aistory. They weighed about 250 grams eaca.

Leohnique. Since tne number of arimals available for taese
preliminary tests was limited, we started by injecting & small
dose of each of tha compounds sSabcuteneously at intervals of |
two days. ie usually started wita a small injectior of .01l cc.
As no 1ll effects were observed afier tnese injections of such
srall amounts of compounds (los. 1-4, the dose injected was
gradually ipcreased until 1 cc. of each compound was given eacia
+at at iptervals of wwo days. IRecords were kept of the total

amounts irjected.

Lolerance of compounds injected.

Soln. iat ¥o. Span of ‘lotal amt. Hemarks
Ho. I'ime Injected.
1 1 W3 14 cc. Alive--appetite maintained
1l e 19 10 cc. Killed for post mortem
1 4 43 11 cec. Alive--apretite muirtained
2 6 43 11 ce. Alive--appetite maintained
2 7 43 15 cc. Alive--appetite maintained
2 8 19 10 cc. Eilled for post mortem.
3 17 3 2 cc, died
3 16 14 6 cc. Died
3 14 31 4.5 cc. Died
3 15 19 5 cc. Post mortem
3 9 1 1l cc. Died
3 10 5 3 cc., Died
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13 19 10 oc. Killed for post mortem.
11 43 14 cq. Alive--appetite maintained.
12 43 11 occ. Alive--apnetite maintained.

Symptoms Observed After the Injection of Sub-Lethal Doses.

Soln. Amt. to produce . Symptoms Obgerved.
Jo. Symptoms.
1 9.5-1 cc. 8light dizziness with recovery

afterr a few hours. ssighx
. temperature 4drop of 1 . after
injection in one case.

2 1 cc. Dizzineas and temp. droy of same
magnitude as No. 1.
3 0.5 cec. Marked drop in body temperature.

In one case the body tempersture A
dropped from a normal of 1019 PF. to
939 P, in the ocourse of 2.5 hours
after the injectior. 1In another
cage the body temp. dropped to 78° F.
before the animal died. 1In bdoth
cagses8 the animnls were ir coma and
unconscious. Some symptoms of
blindness have been observed.

4 1l oc. Dizziness wita recovery after
several hours. Temperature drops of
a8 muca as 120 F. with ultimate
Tecovery nave been observed.

Post Mortem Qbservations.

4All four solutions injected subcutaneously p:roduced cysts or
nodules upon the mucosa of the small irtestine. Eo. 1 may be
more 8slowly absorbed than the otizers as shown dy an earlier forma-
tion of subcutaneous nodules or oyst8. No. 3 produces anr
excesaive flow of bile into the small intestire as obsorved ir
the form of reddisa-yellow fluid in the upper Sections of thae

small intestine. A4ll solutions produce an enlarged and somewiat
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ocongested spleen. <'he lungs were cungested in the case of

Soln. 3. No ohanges were observed in the livers of rats ex-
cept in one casewhere gross inspection showed a mottled liver.
Bladder distension wes observed in two cases after tae irjection
of No. 3. uross e:amiration showed no kidney injury. After

the injection of No. 5 an inflamed mesentery was fourd ir ore

case ard ar opaque eye in anotaer.

ORAL ADMINISTRATION OF THE COMPOUNDS To Hats

Technique. 3ixteen mature rats were divided into four grodps.
One member 0f each group received 0.5 cc,, another 1 cc., a
third 1.5 cc. and a fourth 2 cc. by mouth daily, of tae various
compounds. <hey were fed a standard stock ratior krown to be
satisfactory for growth, maintenance and reproduction. This
experiment nas8 beenr ir progress for two weeks with no evidence
of toxicity thus far. ©his experiment will be contirued with
sn improved tecarique at a 8lightly later date. At present the
rats are fed at intervals each day wita an eye dropper. A small

t;omach tube will be used in the nex:t sgeries.

Experiments with Mice

dixteen amall mice in a prelimirary trial were injected
with varying amounts of the various compounds, 0.05-0.3 cc. No
conclusive data resulted from tais experiment sirce taese young
mice 8cemed very sensitive and died too quickly for sympioms to
be observed. Some spotted livers were observed. Fascia at the
gite of injection were rendered opaque in some cases. Yo

correlation with the material injected aas been made thus far.
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Uita a limited mumber of adult mice the order of toxi-
oity was found as follows:-

No. 3. Most toxic killing with two injections subcutaneously
with doses of 0.2 co. and a time interval of 2 days.

No. 1 was next in toxicity killing with 3 doses of 0.2 cec.

Hc. 2 was next killing with 6 doses of 0.2 co. in the course of
ten days.

No. 4 is 8still alive after 8 injectionz of 0.2 cc. each in the
course of 14 days.

Pathological Pindings.
NOo. 2 showed o stained liver ard corsideradble bile in the
teatire,

No. 5 showed a few large nodules on the intestines.

Experiments with Goats.

Two goats weighing about 15 kg. each were available.
No. 1 was injected as follows with compound No. 3., subcutaneously:

Date vol. injected Observations.
9/18 5 co. No effects

9/19 5 co. " "

9/20 5 ac. " "

9/21 10 cc. " "

9/22 15 co. “ "

9/23 20 ca. Died 18 hrs. later

Prom the time of this final injection the body temperature
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fell at the rate of adout cno degree per aour until a minimum of
94° ¥. was observed. Bloating started after aboat 9 hrs. and
contiaued regulrrly urtil the rumer vas much distended wita gas

.¢ the time of deatia. xetcilng movements were also observed.

The muscles 02 the neck seemed to terd to pull the nead well

back. Pulse irregular shortly after tike injection with a terdency

toward normal in lateir hours.

Autopsy Findings.

Rumen distended with gas bdut 20 marked eviderces of putre-
fact ion.

‘ae mucose. of all the stomacu linings showed carked inlary
and a tendercy to veal readily. The sSmsll intestinre scowed
inflamation and mul:iple cysts were fourd on the mucosa. The
nesenteric lympa glards were enlarged ard darker tcan normal.
Lungs were congested. Liver, adrerals ard ovaries were normal.
There was no excess bile. ke eyelids were slightly inflared.

‘‘he secohd goat was irjected as follows with compound MNo. 1.

Date volume injected subcutareously.
9/18 3 cc.
9/19 5 cc.
9/20 5 cc.
9/e1 10 cc.
9/22 15 cc.
9/23 20 cec.
9/24 25 cc.
9/25 30 cc.
9/26 35 cc.
9/28 40 ce.
9/29 30 cc.
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his 302t was aliVe and rormal at the time of tae last
injection. No injurious symptoms observed one day after the
last injection.
gxperiments with Chickens.

the chickens used in these experiments were growing cockerels
weighing apvroximately 1.4 kg. each. 'hey were fed a standard
poultry ration.

1+he compounds were admini‘stered by mouth in capsules 8since
animala refuse food mixed with the compounds.

'wo preliminary experiments aave been completed. In the
firat one a preliminary dose of 1.5 cc., of the four compounds per
kg. body 't._ﬁ553 fed the first day. ‘This was increased by 1.5 cec.
per kg. every other day. The survival periods ard the total
compound coraumed afford measures of the relative toxicity. ‘he
results of this experiment are summarized in the following table:
Compound No. survival Period Total 01l Jaximam 3ingle Dose

(days) Given (cc.) in cc. per kg.
1l Normal at end 44 5.6
10 days
2 7 30 4.3
3 3 7 2.9
3 6 23 2.7
4 8 36 $.7

In a second experiment a dally dosage of 1.8 cc. per kg. was
administered until death ensued. ae results8 of this experiment
are summarized in tue following table:-

Compound No. Survival Period rotal Compound #Fed
in cc.
1l 11 28.6
2 19 49.5
3 3 10.4
4 4live after 22 days and fed 57.2 but badly
emaciated
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The symptoms leading to death were: listlessress, pale
comdb, watery eyes, slight diarrhoes, emacilation, unsteady gait,
lowering of temperature, inability to rise or stard, coma, death.
In test 1 all of these symptoms, except come and death were
exhibited by a precedinrg dose from which the arimsl recovered. 1In
general the initial symptoms were noted withir an cour after dosage
becoming progrecsively worse ard followed bHy deeth or apparent
recovery in 48 hours. 1In test 2 tae symptoms developed more
gradually over a longe: period.prior to deata. ihere were no

periods of apparent recovery. Xmaciation was a marked feature.

Post-mortem Findings.

rhe following were commor to all animsls whica died: narcotic
areas on gizzard lining, stomach lining corrodec., testiral lining
inflamed, gall oladder distended and full, spleen small and pale.
The neart and lungs were normal. In some instances tae kidreys
wera inflamed and ir one case tie liver appeared congested. The
pataological findings were much more marzed in the case of Oil # 3.
The bird whici survived tae 10-day period in tae first test with
oil # 1 with no apparent deleterious effects stowed a slight dis-

tension of the gall bladder and a taickering of tie small intestine.
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Sxporiments with Dogs, Cats and gGuinea Pigs.

Subcutaneous injections.

Subcutaneous injections of # 1 in guinea pigs, in doses
varying from 1 cc. to 4 cc. per kg. body weight, produced no
apparent physiological or arnstomical s;mptoms. Very slow
absorption of the chomiéal from tie subcutareous tissues is
atrikingly indicated since these same doses, wiaer given intra-
peritoreally were followed by ratier cnaracteristic physiol-
ogical symptoms.

Jabcutaneous injectiors of 2 cc. of # 2 per kg. body weigint
in guinea pigs produces no epperenrt physiological or aratomical
abnormalities.

Subcutareous injoctions of 2 cc., of # 3 per zg. body weight
in guirea pigs resulted in coma, subnormel body semperatufes and
death. Antopsy: Ashy-gray discoloration of thy lungs; 1islerded
gall blaider and appreciable guantities of bile in the smell
intestine.

Subcutaneous injections of 0.36 dc. of # 4 per kg. body weight
in a d0g was witaoui ary noticeable effect or tae arimal. Injectionms
of 2 coc. per kg. body weight in guinea pigs were also withoat
physiological effect. o post-mortems were corducted tince the

animals were not killed.

Intrapesritoneal injections.

In guinea pigs, 1 cc. of ¥ 1 resulted ir tae followirg miid
symptoms: sluggisaness, rough tair, and subrormal temperature.
These persisted foir 24 to 72 hours. Tais was takten to indicate

that tine cremical is pot readily absorbed from tae peritoreum. If
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the anlumls arse nov leps wWasw b, artificial mears, tueir body
temperatnce may fall corsiderably. IS geema quite apparent taat
the heat regulatirg mecharism is atfecﬁed adversely.

Intreperitoneal irjlections of # 1L ‘n cats ir doses of 3 cc.
per kg. body weigit, produnce rausea, retciing movemer:s, vomiting,
lo8s of appetite, lethargy, and altimately coma and death. 3ody
temperatnré falls corsiderably vefore dea:h. :2is symptom, aowever,
is not so promirent in the early stages of Tae poisorning as ir tae
case of the guinsa pigs. Postmosrtem: : Unusaally large guantities
of fluid in the peritoreal cavity vat thne liquid does rot nave the
odor of tue injected cnemical. Bile secretion is stimulated oy tiae
chenical. wais is irdicated by a distension of tze gall bladderx
and urasual amounts of dile ir the small irtestine. ‘Phere was no
other pathnlogizal p:;siology or anatomy.

Intraperitoneal injections of # 2 were givern to guiree pigs
in doses varying from 2 %o 8 cc. per kg. body weight. Two cc. |
appeared 10 be about tice minimal toxic dose. The following
symptoms resulted: 1lethargy, narrowed palvedbral apperatures,
subnormal body temperatures (taese could be provented by the
applicatiorn of neat), Tais indicates a distvrbance 02 the heat
regulating mecaarism. Uith larger doses, there resulted a b perproey
coma, and deatn. Ilo apparent pathological anatomy was found at the
postmortem; neitaer were there any signs of infection.

Tho sensivity of zuirea pigs te Yie toxicitiy; of # 2 i3 nos
niticeably incrcased by previous injectiors o2 this same ciaemizal.

Intraperitoreal injections of # 2 in cats to tae extent of
1 to 3 cc. per kg. body weigat are foilowed by letaargy, loss of
appetite, rausea, re:cairg movemer:is, vomiting ard increased irci-

tabiility; wita larger doses coma resalis, the body temperature falls

000013



and deati ultimntel, supeivenes, usually following a period of
slowly diminishins ce8piratory axcaanrge.

Dogs can withstard rather large doses of # 2 whern injected
subcutanecusly without physiological or anatomical sSymptoms. Intra-
peritorneal injectiorns, up to 2 cc. per kg. body weigihi, are non-
letnal. Wita taesa larger injcctiions, however, the animsls may
become slightly letiargic, refuse foci, and beccme vary irritable,
but show no appreciable alterations in respiratory excaange or
body temperature. DPulse rates axre not reliable in dogs, urless
the animels are tralred, because o psycaic disiurbances which may
arise 2rom hardling.

Intraperitoreal injectiors of # 3 in dogs, ir doses of 0.36 cec.
to 1 cec, per kg. body waigiht, were made. The smallest dose pro-
duced slaggisaness, bat no other paysiological symploms. Within
2 m:nutes after 1 cc. per kg. body ieight was injected, one dog
lay comatose and died 25 minutes later from a gradual failure of
respiratior. Body temperatare remaired rormal urtil death., INo
other symptoms of physiologlcel importance arose. Autopsy: Mottled
appearance of lungs with asay vink discoloration. i'here were no
other pathological findings. ‘ae survival ir tais animal was, of
course, too scort for tae developmen: of marked changes.

Intraperitoneal injectior 0f 0.86 cc. of # 3 per kg. body
woeight in a kitler resulted in vomiting, coma, and deata. Coma
developed within 10 mirctes. 7'he animal slowly expired.

Autopsy: there were no patnological findings.

Intraperitoneal injections of # 3 in guirea pigs in doses of
2 co. per kg. body weigat resalted in lotaargy, coma, subnormal
body temperature (tnis was preventable by the application of

artificial 2eat), ard death. Death occurred after aboat 2 aours.
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Autongy: Asiy-pin: disc:lusation o2 e luigs.
In doses of 0.5 cc. pes kg. body weiga: in guinea pigs tiais
compourd produced only moderately severe symptoms similar to
thogse following larger doses. 71ihese animanls recovered completely.
The duration of the symptoms following the injection of # 3
is comparatively snort wher compared wita those for Nos. 1, 2, and
4. It would seem thet absorp:ior of # 3 is more rapid.
Intraperitoneal injections of # 4 in gnirea nigs in doses of
2 cc. por kg. body weight, is about the mirnimal toxic dose ZLor
Some animals, others snow no toxic symptoms with tais dose. The
g;maptoms are : sluggishress arni suonormal body temperatures wnlch
exist from 12 to 48 hours. IRecovery occurred in all cases. ith
dogses of 12 cc. per kg. body weigat (6 cc. per animal) more severe
gymptoms developed, includirg prostration, coma, and deatz withir
6 uours. Autopsy: the urinary'and gall bladders were disterded
with their respective excretions. An ucrusual amount of bile was
present ir tue small intestire. From its odor, tte caemical was
easily detected ir tae fluid of tce peritoreal cavity.
Intraperitoreal injections of 2 cc. of # 4 irto dogs per
kg. body weigat resulted ir ro aprarent pathological symptons;
4 oc. per izg. body weight also vere without effect in producirg
symptoms.

Per 08, or by Stomach t'ube.

Animals w!ll prot voluntarily tale any ore 02 tae canemicals
by mouth with food or in any other way. i'ne taste, or possibly <ue
irritatior to the mucous membrares o2 the wouth, is disliked very
much. When the cnemicals are giver oy forcé, the animals struggzle

and fight ferociously.

Ten ¢c. or 0.6 cc. per ig. bod. weign: of # 1 given by mout:
(dogs), by force, resulted in no immediste or delaysd symptions.
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In anotaer animal, 21 ¢c., 03 3 Go. pes kg., giver by tube
resalted, within 5 minates, ir coms, markirg time effect with
feet, gasninrg respiratory movemerts, tremors ard twitchirgs of
the musclas, rospiratory spasms alternating wita periods of
ayperproea, and firally respiratory failure and deatin. Postmortem
showed a mot-.led apnearance of :iaec lurgs, frothy mucus ir the
stonaca ard gereral irritatior of the gastric mucosa.

Pive-tenths cc. of # 4 per icg. bod; wolght when given by
tube to a dog produced salivation. No otaer disturbances were
noticeable. \ith doses of 3 cc. per kg. body weight, one animal
was dead ir three minutes. Tais was probably not due to its
direct action cr the stomach or to its absorption from the gastro-
intestiral tract, but to disturbanrces of respiratior, apparently

some of tae chemical entered the <trachea.

Intravenous Injectiors.

Intcravenous irjecuiors o avnroximately 0.2 cc. of # 4 per
kg. body woight in a dog resulied ir almost immediate stimulatiorn
of salivation, ard sligat stimulatior of respiratior. Increase
in respiratory excaange was aprarently not %the result 02 a rice
in body temperature since this did rot occur. The symptoms soon
passed off. Tho dog was not killed for autopsy.

Intravenons injections of # 1 ir doses of 0.3 ce. per kg.
body weight were followed wi:iin 7 mirutes, by pantirg, salivation,
and nervousness. The animal refused to eat. 3ecovery was complete.

When 0.7 cc. of # 2 ver kg. body weight was injected intra-
vanously irto a dog, symptoms apreared almost immediately. One
minute after the injoc-ion the arimal was prosirate, fignting anrd

gasping Zor breath. ke pulse rate was increased; tie “emrerature
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cemained at tho normal laovel; racover, wes ccmplete in 30
minates. No. 2 is apnerently no: suitable for intravenous
irjection. ‘The symptoms would probedly irdicate thzat the
disturbanceswere due to paysizal ratzer than chemlical eflectis

of the drug. They sugzested the formation of emboli by the in-
Jocted drug.

Intravenous Injectior in Dogs urder Barbital-sodium Anaestinesia.

'*his series of exnme:rimertad was cornducted for purpose 22
studying tne effects of thesc compourds in the bdlood sirasam on
the following: (1) blood pressure, f2) respiration, rate and
depth, (3) tae neart, #ad (4) bile secretion. Blood pressure was
measured from the cerotoid artery and recorded granaically on
smoked Lymograpa pere:r. xesSpiiration was recorded by &
preumogravn placed around tine trhcrax. 3Blle secretior was msasured
by cannulating the commor bile duc:t, after tying off the cystic
duct, ard recording, by electr-ical methods, tie number o2 droprs
of bilo secreted. ‘he followirg effacts viere produced by tae
cegpaective compounds;

# 1. a. Fall of blood pressurs.
b. Uith or without acceleratior 02 tae hear: rate.

¢. Increase in rate of respiration, with usually an
increase ir deptha.

d. dzimula<ior of bile secietion.

£ 2.
a. larked fall 02 blood nressure.
b. With or without acceleration of thae hears.
C. decrease {n rcte and dewtia of respiration.

d. Bile flow is rot aporeciably affected in tnis animal
but is inrdicated in othker experiments.
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# 3.
a. fall ir blood pressure.
b. Increased rate and depth 02 resniration.
c. deart not evnpreciably aflected.
d. No recosd of bile flow. Otner experiments rave
ghovn ta2at bile sec.etior ig iicreased by it.
£ 4.

a. #all ir blood nressuce.

b. variable rate ard variable deptc Of respiratiornr,
¢c. Acceleratiorn of the hcart.

d. liarked ucceleration of bile secretion.

entetive cornclusiors.

sach 02 the four cuemicals piroduce distuirbances o t:ze
neat regulating mecraniam,
Jince bilz sacretion is stirmlated by each of the drugs
would indicate that this is tae liltely chenrel for thelr excretion.
Cacnical ¥ 3 is decidedly tie most toxic; fewer experimerts
were made with it sirce it invariably proved fa;gl. Caemical # 2

is “he rext most toxic and taen follow i l‘and ¥ Q,Erespectively.

N teo

Tho relative absoibability of trese chemicals needs further
investigation. Irhe prolonged duration of the symptoms was taker

to indicate a nrobable slow absorption or delayed excretion of the

chemicals.
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iNTRODUCTION

Phthalic acid csters (PAEs) arc organic chemicals that
have caused environmental concern because of the variety
of their application and annual production rates (Sreat Lakes
Water Quality Board 1975). PALCs arc the csters of the ortho
form of benzenedicarboxylic ucid;. About 957 of the PIPAEs
produced arc used as plasticicers, primarily of polyvinyl-
chloride (U.S. Tariff Commission 1974). As such, they lend
flexibility and cxtensibility to the original resin, which
may contain up to 60 parts per hundred of thesc PAEs in the
final formulation (Ncmatollahi ct al. 1967). Two PAE plasti-
cizers of considerable interest are di-2-ethylhexyl phghalate
(DEHP) and di-n-butyl phthalate (D3P). DELP has been used as
an orchard acaricide, while DOBP has been uscd as an insect
repellent (Farm Chemicals 1977) and in pesticide formulations
to retard volatization (Brooks and School 1964). Total
phthalate anhydride ester production in the United States for
1972 was 519.8 x 106 kg of which DEUP accounted for 197.5 x

6 6

10" kg and DBP amounted to 13.2 x 10° kg (U.S. Tariff Commis-

sion 1974). Projected annual PAL vroduction for 1981 is
705 x 106 kg (Chemical and Engincering News 1976).
Phthalate esters have been reported by scveral sources

to occur in many segments of the environment. PAE residues

have been detected in fish, wa. v, and scdiments (Table 1).
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Table 1. Llocations and types of PAE contaminated samples.

_ Sample (1.7 4 DEHP PAE
Location Type (ng/9) (ng/9) {ng/q) Source
Mississippi Piver, mouvth Water - 600 - Corcorar. 19713
Gulf of Mexico Water - ‘Dezectable - Iig.
Great Lakes Ares waste Treatment - - 1-1200 Gr. lLks. wazer
Effluent Ceal. B2, 1978
Scvage - 1ei2.
88:.000
Fishes - - 6-1300 12,
black Bay, L. Superior Water - 399 ¥aryes et 8.. 1372
ontarcio Sediment 100 200  § TN
wWalleye - 826G 1 { T
Missciri Paver, McSaine,
Misscsurs aater 0.09 3.9 b P
MiSS.SSiFpl and Arxansas
ind.st. and Agr.. area) Channel Catfish - 3223 15: 2.
4
Lake liuron, NMichizan water - 5.9 15.2.
Tawe Tish Natcher; Chanrel Cactish 200 39  § S
Dragenfl, Naiad 200 2¢9 tis.
Tadpolces 506G )ice 122,
c-- Comrercial Fish
Food - 20:°-7300 Jeid
Cnarles Pjiver, .
“assachusetes Water - - 1.9 tizes 1673
Tama River, Jagan Water .14 4.3 Moziza et al.
: Sedirent 350 - Ibid




streams and offlucnts in the Great Lakes uvqioﬁ el PAE
concentrations ranging from | to 1200 uwy/l, while sewage
sludge and fishes containcd up to 884,000 and 1300 ng/g (dry
wt), respectively (Greal lake:s Waler Qualily Board 1979%).
Mayer et al. (1972) found DEHP concentrations of 300 ug/l in
water, 3200 ng/g in fishes, 200 ng/g in invertebrates, and
200 ng/g in sediment. DBP concentrations as high as 100
ng/g were found in sediment and up to 500 ng/g in tadpoles.

Sources of PAEsS arc mosit lfkcly municipal and industrial
effluents (llites 1973; Lake Michigan Toxic Substances Commit-
tee 1974). Monitoring surveys by scveral ayencies in the
Great Lakes states showed that cfflucnts of industrial and
municipal waste treatment facilities contained PAEs in
concentrations ranging from less than 1 to 1200 ug/l and
tributaries to Lake Michigan contained 1 ug/l or less (Great
Lakes Water Quality Board 197S5). The fate of PAEs discharged
into these tributaries is not well defined, but analyses of
settleable solids showed residues ranging from 1 to 75 ug/g
(dry wt), which suggests that PALEs may be adsorbed to particu-
late matter in streams and ultimately deoosited in bottom
sediments.

Data on toxicity of PAEs to aguatic orqaqisms arc limiced,
but there is some indication that acule toxicity of bvENR
and DBP is low. The 96-h LC50s ot LBP to two invertebrates
and four fishes ranged from 0.73 mg/l for the bluegill

(Lepomis macrochirus) to > 10.0 mg/1l for the crayfish

(Orconcctes nais). The 96-h LCSC for DEaP was above 10.0

occont



mi/l tor all ovganinms tested (Mayer and Saseders 1971) 00 lacn
information in available concerning chronic eltects ol DEN
and LBP on aquatic organisms. Mayer and Sanders (1973) re-

ported that dictary exposurce of zebralish (licachydanio rerio)

to DENP could reduce fry survival. Thesc authors also noted
that a DEHP concentration of 3 ug/l caused a 60% decrcasc in

the production of Daphnia magna.

Direct cffects of DEHP on aquatic organisms are not the
only interaction to be considered. An aquatic contaminant
accumulated by organisms near the base of the food chain may
indirectly affect organisr.s higher in the food chain. Met-
calf et al. (1973) found that invertebrates accumulated DEHP
several thousand times that of the water concentration to
which they were cxposed. Mayer and Sanders (1973) also
observed rapid initial uptake of DEHP and DBP by aquatic
invertebrates, but noted that PAE residues were lost rapidly
when the organisms were transferred to uncontaminated water.

The lack of aquatic toxicity data on PAEs, their poss.-
ble reproductive impairment of certain aquatic species, and
their accumulation by other species indicates a need for
further examination of t 2ir effects on aquatic organisms.
One organism important the dicts of many fishes is the

aquatic larva of the midge, Chironomus plumosus. The objec-

tives of this study werc to detcrmine the acute toxicities
of DEHP and DDBP to midge larvae; to dctermine the cffects of
these chemicals on midge emergence and reproduction; to
determine the potential of the larvae to accumulate these

PAEs; and to dcvelop a method for using hydrosoil in the
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chronic cxposure of benthic macroinvertebrates Lo agquatac
contaminants. Recause PPAES have been ftound at relatively
high conéanrations in hydtosdil, it was desirable to examine
the cffcct of sand and lhydrosoil substrates on the inter-

actions betwecr the PAEs and midges.
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MATERIALS AND METHODS

Test organism and water quality

Larvae and egg cases of the midge Chironomus plumosus

were obtained from cultures maintained at the CNFRL,
Columbia, Mo. Rearing techniques described by Biever (1965)
were used to maintaia a contin&ously reproducing population
- of midges. Water used for cultures and all toxicity tests
was from a deep well. The water had a pll of 7.5, a hardness
of 272 mg/l as CaCO3 and alkalinity of 237 mg/l. Other
chemical characteristics of this water have been summarized
by Mayer et al. (1975). ©Dissolved oxygen (DO) concentra-
tioas »f inflow water were measured weekly and averaged 8.5
mng/l: DO levels in chronic test chambers were maintained
above 2.0 mg/l. All toxicity tests were conducted at 22 +

1l C in a photoperiod controlled for 16 h light and 8 h dark.

Chemicals tested

The following phthalate compounds and metabolites were
tested: DEHP, DDP, mono-2-cthylhexyl phthalate {MENP),
phthalic azid (PA), and 2-ethylhcxanol (2-El). DEWP, 2-EM,
and PA were proviided by Monsanto Chemical Co., St. Louis,
Missouri. DBP was obtained from Aldrich Chemical Co.,
Milwaukee, Wisconsin. The 14C-ting-labelled DEHP (specific

activity 10.52 mCi/m4 = S5 dpm/ng) used in residue dynamic

studies was purchased from Pathfinder Laboratories Inc.,
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sSt. louisn, Missoura, v . i, b, =trivhloco=2, 2=Ina(p-

chlorophenyl) ~cthane] was trom Cily Chemical Corp., Noew

York, N.Y., atd 16 wasn used a0 bocae Line chemical (or both
acule and chironic tests. Puritics ol all chemicals were
over 90t.

Ethanol and acctonc were uscd as solvents to increasc
the solubility of the chemicals. $olvent concentrations
never excceded 1.8 ml/l in acute tests, a level which did not
affect larval survival, and 0.12 ml/) in chronic cxposures.
Solvent limits suggested by the Committece on Mcthods for
Toxicity Tests with Aquatic Organisms (1975) are 0.5 ml/1
for acute and 0.1 ml/1 for flow-through tests. It was
necessary to exceed these recommendations somewhat due to the

insolubility of the PAEs tested.

Hydrosoil

Hydrosoil used as larval substrate in the chronic tests
and in the 14C-DEHP uptake tests was taken from Little Dixie
Reservoir, Callaway County, Mo. This is a typical Midwestern
hardwater rcservolr similar in water chemistry to those
described by Jones (1977). The hydrosoil was obtained from
a depth of 1.0 to 1.5 m with an Ekman drcedge and only the
top three cm of cach sample were uscd. The scdiment was
oven-dried at 37 C and ground to a powder.

llydrosoil used in initial range-finding tests was
taken from 0.1 ha ponds at the CNFRL and precpared i1n the

manner described.

Eight soil samplas from Little Dixic Reservoir and
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Lhree from Lhe ONFRE psonds oo anabyicedd o organie mat e,
pi, Ca, and other chemical peeametors velevant to the jutoer-
actions hetween midge larvae, the PARG, and the suleitiale.,
The sesults ol these analyses arve prescentoed in ‘table 2.

Soil chemistry tests were conductcd Ly the School of Agronomy
in the Collcge of Agriculture, University of Missouri -
Columbia, acconrding to methods described by Brown et al.
(1977). The chemical paramctcers of the Little Dixice hydro-
soil indicate a close similarity to and derivation from the
surface soils of surrounding farms in the reservoir's
watershed (Brown, personal communication). The cation
exchange capacity (CEC) of this soil is intermcdiate between
the CECs of kaolinjite and montmorillonite cliys (Weber and

Coble 1968;.

Acute toxicity tesis

Acute toxicity tests weorc conducted according to proce-
dures recommended by the Committee on Methods for Toxicity
Tests with Aquatic Organisms (1975). In static tests 10
late-third and early-fourth instar larvae were exposed to
concentrations of phthalate compounds for 48 h in 250 ml of
solution in glass jars. The dcad and affected larvae were
recorded at 24 and 48 h.  belining larval mortal ity was
difficult and death was recorded when larvae became turgid,
turned pale, or no longer responded to touch. Other investi-
gators have uscd similar criteria (Augenteld 1967: Karnak
and Collins 1974). Affccted larvac were defined as those

unable to make coordinated swimming motions when touchod
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Table 2. Chemice' characteristics of hydrosoils used in chronic and uptake stulies.

kg P,0c/ha ou* me i meCa meMg re ¥ —e 2
Soil Scurce n BT TTBEIT (W) pi, /100 /1009 /106G /03  ,lllg
Litcle Dixie
zeservcir 2 18.6°* 178 1.6 7.3 0.2  11.3 1.9 0.5: t.lf
(4.14) (21) (0.14) (0.04) (0.14) (0.74) (0.14) (C.5Z tt.Le
CuFRL Fonds i 63.9 183 3.0 7.0 1.5 15.1 2.6 c.43 t.22
(1.65) (8) (0.10) (0.05) (0.30) (0.25) (0.05) (C.9C {(<.--

*Crganic mat:ter (dry weisght basis).
*



Sanders, pearsonal communie ccson). Mortality data were
plotted on Jog=arithmetic poolubility paper and the d8-h
ECS50:x, 1%0x, and 9%0 conlidence Limit were caleulated by
the Litehficld and Wilcoxen (1949) method,  ECY08 are Lhose
concentrations which lpmobilize or aftect %0° of the
oryanisms, while 1.L50s are thousce concentrations lethal to
50t of the oryanisms.

Second instar (96 h old) larvae were also exposed in
static tests with DEHP and DBP to determine if toxicities of
the chemicals changed with age of the larvae. Thesc tests
were conducted as described above, cxcevt that oxposurc was
in 10 ml ct solutiéh in the ceclls of commercial jelly trays.

Acute tecsts were also performed with the base line

chemical DDT.

Chronic tests

The methods for curonically exposing midge lasvae to
phthalatce compounds followed the procceduces rccommended by
the Committce on Mcthods for Toxicity Tests with Aguatic
Organisms (1975). Chronic tests were conducted by exposing
100 first instar larvae to the chemicals in flow-through
systems modified after Mount and Brungs (1967) and Chandler
ct al. (1974). Exposurc chambers mcasured 10 x 20 x 20 cm
with screened drain pipes adjusted so that cach chamber
contained 2 1 of solution. The containers were made from
glass cementod together with Dow-Corning 781 building scal-
ant. Chemical stock solutions in stock bottles drained

approximately 1 mi of solution into mixing chambers. The

000018



dilution apparatus delvers o an additional 9 wml ol well

water to cach mixing chambe v o Fhe vesulting 110 diduted
solutions were delivered to the chambers cvery 7.5 min, which
rcesulted in a turnover rate of approximatcely onc volume per
day.

Solvent concentrations in control chambers equalled the
highest solvent concentration used in test chambers. DO
levels were monitorcd weekly during the tests to determine
proper feeding rates. The larvaec were fed 0.12 g of Hartz
Mountain Dog Kisses(:> every four days for the first 12 days
and 0.15 g every four days thereafter up through day 24.
Substrate for the larvae was either 200 g (dry wt) of hydro-

soil from Little Cixie Reservoir or 200 G of sand.

Effects of DEHP 21d DBP on midge emergence

Effects of the PAEs on the emergence of adult midges
were determined by exposing 100 first instar larvac to
selected concentrations of DEHP and DBP. Pupation and
emergence started about day 15 and continued for 20 to 25
days. Tests were terminated when no exuviac were present in
any of the eight exposure chambers for two consecutive days
following the onset of emergence. The exuviae were removed
and reccorded daily. The effects of PPAES on midge cmerycence
were determined by conducting analysces ol variance on the

arcsin transformation for proportions icagle = aresin

Y proportion) followed by a lecast significant diffecrence test
(Snedecor and Cochran 1974). Significance in thesc analyses

and tkroughout this study wcrc taken at the P - 0.05 level.
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As in the acute studic::, bane Line Lests weee performed

using DOT.

Effects of DEHP on midge reproduction

Effects of DEHP on the reproductive aspects of the midge
life cycle were examined to dctermine if the chemical affec-
ted either the hatchability of eggs produced by PAE-exposed
adults or the average number of eggs in each egg case.
Screened covers, consisting of two 7 x 22 cm pieces of glass
connected by a 8 x 22 cm piece of netting, were placed over
exposure chambers at day 16. They allowed for DO determina-
tions and food introduction at appropriate intervals. Egg
cases were laid by emerging adults that had been exposed to
DEHP solutions. The egg cases were removed daily and placed
in separate exposure containers. Within six days all viable
eggs had ha:ched. It was not determined whether the failure
of eggs to hatch was due to non-mating or to a chemical
effect. Some virgin female ﬁidges raised alone laid normal
appearing egg cases, a fact also noted by Hilsenhoff (1965).
Only those egg cases which hatched were u§9d for calculating
hatchabilities and average numbers of eggs per egg case.
After six days tne unhatched eggs wcre counted.

varvae hatching from the tests were (urther exposed to
DEHP. The experimental design was vreviously described and

011y the emergence effects were investigated.

Determination g£ chronic concentrations

The chemical concentration delivered to each chamber in
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chronic tests was caleunlated D rom Lhe amount: of stock solu-
tion and watcer delivered wittun three day time intervals,
from day 0 to day 3, then for day 2 to day 5, and so on until
the last day of the test. The calculations were performed

using the formula:

. (Liters of stock delivered) (Stock Conc.)
Concentration = (Liters stock delivered) + (T) (Kcell)

where T is the number of times the diluter delivered water
to the mixing chamber and chll is the average number of
milliliters delivered to a particular mixing chamber. ‘The
resulting concentrations for a chamber were averaged to
ébtain calculated toxicant and solvent concentrations. Toxi-
cant concentrations were mcasurcd once during the DEUP and
DDT chronic tests, as recommcnded by the Committce on Methods
for Toxicity Tests with Aquatic Organisms (1975).
In the DEHP tests triplicate 40 ml aliquots from the
highest PAL concenciration chamber were extracted according
to the method of Johnson (l1977). Triplicate 10 ml aliquots
of methylene chloride were used to extract the DEHP from the
40 ml. The methylcne chloride was cvaporated to 3 to 5 ml,
S ml of isooctane added, and this was then evaporated to
about 4 ml. The isooctane was brouyht up to 5 or 19 ml by
the addition of potrolcum other. DY meanurements woere
taken (rom one high, one wedium, and one Jow concentration
test chamber and extracted in the manner previously described.
Gas chromatoyraph analysces were pertformed using a
Packard 803 oven. Column length was 180 cm with an intcrral

diameter of 2 mn. It was packed with Chromasorb W-HP 80 to
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1OO mesh Corning glasis beas contesl with VL ov-7,  Column
tewmperature wan 260 ¢ oot b anbet, RO C oot he out et andd
235 C al the deotector.  The doeteclor was o ""N.i claeceron
capture cell. The tlow rate of the N2 Carrier o was 30 ml/
min. DENP':s rotention time was about 27 wmin at a charg
speed of 8 mm/min, and its dectection limit was 100 ng/l
(Whitcener, personal communication). Concentrations were
determined by comparison against known standards.

By correcting for extraction efficicncy the concentra-
tions in the 40 ml aliquots could be derived. Dividing the
average measured concentration by the calculated concentra-
tion for the preceding three day period, correction factors
{CFs) were obtaincd (Table 3). The CF for a particular
test was then used to adjust downward the calculated values.

Extraction efficiencies were determined using radio-
labelled DEHP and DDOT. Spiked samples were extracted
according to the aforementioned mcthod but using toluene

instead of isooctane. Radiometric analyses determined an

extraction cfficicncy of 0.72 for DEHP and 0.94 for DDT.

Extraction of DEIUP from hydrosoil

DEHP extractions waere performed according Lo the
method of Hoesselberg and Johnson (19720) o toiplicate 20 g
samples of wet hydrosoil which had been decanted tor 30

minutes. Eighty grams of Nazso were thoroughly mixed with

1
cach sample and packed into an extraction column,  Four 2%

ml aliquots ol dicthyl cther weie used to oxtract the beEne

from the hydrosoil. After cvavoration ol the dicthyl
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Chapter 1
INTRODUCTION

During the past several decades, the production and
distribution of synthetic organic chemicals has expanded
rapidly (U.S. Tariff Commission, 1974). These :hemxcais are
used as pesticides, herbicides, and in the manufacture of
substances used irn the medical, automotive, and construction
industries (Graham, 1973). Subsequently, it is not surpris-
ing that the occurtence.of contcminants have been found in
the aquatic environment (Katz, et al., 1970). Several
methods have been developed to determine the acute and
chronic effects of these contaminants on aguatic organisms
(Committee on Aguatic Bioassays, 1971; Committee on Methods
for Toxicity Tests with Agquatic Organisms, 1975). 1In con-
junction with these tests, biodegradation studies are rou-
tinely conducted to determine the persistency of environmen-
tal contaminants (Swisher, 1970; Alexander, 1965).

Toxicity tests and biodegradation studies do not pro-
vide important information, such as: do contaminants that
persist in sediments for long periods of time affect the
microbial communities associated with those sediments; do
persistent chemicals affect the biogeochemical cycling of

nutrients occurring in hydrosoils? These questions should
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be routinely asked in the res..rch and development of new
compounds. It is imperative that man determine what ecologi-
" cal changes chemicals may produce, which changes are perma-
nent or temporary, and decicde which changes are Acceptable
(Kaufman and Plimmer, 1972).

The important role of microorgyanisms in cyclic pro-
cesses (nitrogen cycle, carbon cycle, sulfur cycle, etc.),
essential to continued functioning of ecésystems, demands
careful study of the effects of new compounds to avoid perma-
nent disruption of these processes (Kaufman and Plimmer,
1972). YNewman and Downing (1958) discuss some of the effects
of phenoxyacetic herbicides on nitrification, ammoaification,
and carbon dioxide evolution. Some of the effects of these
herbicides on the above processes were only temporary
Domsch (1970) suggests that the ecological significznce of
temporary changes in the composition of microbial populations
can only be judged when the roles of groups of microorganisms
within the ecosystem are properly identifiecd and quantified.

Therétore, the purpose of this study was to determine
what ecclogical effects di-2-ethylhexyl phthalate (DEHP) and
igs degradation products, 2-ethylhexancl (2-EH) and phthalic
acid (PA) have on the resident microbial processes and the
biogeochemical cycling of nutrients associated with fresh-
water hydrosoil. The kinds and numbers of physiological
groups of microorganisms wremonitored to determine whether

changes occurred due to the presence DEHP. A sccondary
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objective was to develop a method to follow population
sh c¢s of specific physiological groups of microorganisms in

'~ an aquatic microcosm.
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Chapter 1I1I
LITERATURE REVIEW

The term phthalate ester is restricted to the ortho
form of benzenedicarboxylic acid prepared by the reaction of
phthalic acid with a specific alcohol to form the desired
ester (Autian, 1973). They are colorless l:icuids, have high-
boiling poin.ts. low volatility, and are lipophilic (Grah:m,
1973). Phthalic acid esters (PAE’'s) are used in clothing,
medical, home furnishings, automotive, and construction
industries (U.S. Tariff Commission, 1974). Their chief use
is as plasticizers with vinyl chloride polymers which can
contain up to 60% phthalate plasticizer (Graham, 1973).

It is estimated that the total production of 20
different phthalates producad in 1973 was 450 X 106 kg
(Mathur, 1974). Of these, di-2-ethylhexyl phthalate (DEHP)
accounted for 39% of the market and di-n-butyl phthalate
comprised ;bout 2% (Johnson, et al., 1977). It is cstimated
that the demand for plasticizers, mainly phthalate esters,

will grow from 7.9 X 10 kg in 1976 to 1.1 x 10°

kg in 1981
(Chemical and Eng. News, 19/6).

Due to the large quantities of PAE's produced cach
yoit, and the many ways in which they are used, presence in

the environment is not unexpected. Mayer, Stalling, and
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Johnson (1972) reported the occurrence of PAE's in fish,
aquatic invertebrates, and watcr samples from North America
(Table ). Corcoran (1973) found a concentration of DEHP in
the Mississippi River ncar the Gulf of Mexico of about 600
ug/l and Hites (1973) Jound concentrations of PAE's in the
Charles River, Massachuse%ts, ranging from 0.89 ug/1 to 1.9
ug/l. Giam, et al. (1978) found water concentrations cf
DEHP in the Gulf of Mex.co ranging from 6 ug/l to 3'6 ug/l.
Ogner and Shnitzer (1970) have ;rcposed a probable nmechan..sm
for the transport of phthalate esters in the eanvironment as
a water soluble complex f fulvic acid, a component of humic
substances in soil.

With the presence of phthalates in the environrent
confirmed, questions arose concerning their effects on
aquatic organisms. Mayer and Sanders (i1973) reported that
acute toxicities of PAE's were low to aguatic organisms.

Mayer, et al. (1973) reported that scud (Grammarus pseudo-

limnaeous) accumulated di-n-butyl phthalate ;55P0) and DEH?
at 6,700 and 13,000 times the water concentration (9.1 ug/i)
within 14 days. This study indicated that the compounés may
be detrimental to aguatic organisms at low chronic corncen-
trations. Mayer and Sanders (1973) reported zhat DEHP

decreased production of daghnids (Daphnia magna) 60% ac

3 ug/l, 708 at 10 .g/1, and 33% at 30 ug/l. Mayer, et al.
(1972) showed that DEHP was rcadily accumulated by fathead

minnows (Pimephales promclas) exposad ccntinuously to water
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Phthalate Ester Residues Found in Selected Samples from North
MAmerica (after Mayer, et al., 1972)

Table 1

Sample DBP DEHP
Source type (ng/g) (ng/9g)
Mississippi ani Channel trace 3200
Arkansas (Industrial catfish
and Agricultural area)
Fairport National Channell catfish 200 400
Fish Hatchery, Dragonfly niads 200 200
lowa Tadpoles $00 300
Black Bay, Lake valleye - 829
Superior, Ontario Water - 300
Sediment 100 200
Hammond Bay, Lake Water .040 -
luron, Michigan
Lake Huron, Michigan wWater - 5.0
Missouri River, McBaine, Wa_.er .09 4.9

Missouri




concentrations of 2.5 ug/l phthalate. Mctcalf, et al.
(1973) scucdied the uptake of DEHP in organisms within a
model acosystem and Johnson, et al. (1977) studied the fate
of DEHP in a modular food chain.

The biodegradability of PAL's have been studied by
several investigators. Saeger and Tucker (1973) demonstrated
.. . all PAC's tested underwent comglete aerobic drqradation
in activated sludge and river water. Johnson and Lulves
(1975) found marked differences between the conditions and
the rates of degracdatioa of DBP and TLLP in hydrosoil shake-
€lask studies. Witihin 24 h, under aerobic conditions, 46%
of the DBP was cegraded to mono-n-butyl phthalate and nearly
98% of the radioactivity .Jisappeared after 5 days. DEHDP was
compietely res:stant to microbial attack under anaerobic
conditions.

Questions remain regarding the effects of PAE's on
microbial processes and wlhiether or not their presence
affects the cycling of nutrients in hyurosoil communities.
Past studies, such as Tu (1970) and Walker, Seesman, and
Colwell (1975) have investigated thc effects of organophos-
phate insecticides and crude oil con soi1ls and estuarine
sediments, respectively. They ailso found ¢il to be tox:ic
to proteolytic, chitinolytic, and cellulolytic microorganisms
of estuarine seciments.

This study was conducted using laboratory hydrosoii

microcosms to expose the sediments to tcst compounds. The
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use of microcosms as a tool in ecological research has been
discussed and demonstrated (Draggan, 1976; Taub, 1976).
Yargrave (1975) has shown that physical stratification and
metabolic processes within a sediment-vater interface rapidly
stabilize to steady-state levels after disturbance.

Thics study is an attempc at developing a method of
monitoring the effects of PAL's on microhial processes in
hydrosoil microcosms and whether or not their presence

affects the gycling of nutrients in hydrosoil communities.
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Chap.cr IIIX

METHODS AND MATERIALS

HYDROSOIL SAMPLING

Hydrosoil samples used in this study were taken from
Littlie "ixlic Lake, an 83 ha impoundment located in an agri-
cultural watershed in Callaway Couaty, i6 km east of
Columbia, MO. Chemical characteristics within the re¢servoir
are similar to ~ther surface waters in central Missouri
(Jones, 1977). Alkalinity 1s entirely bicarbonate with
values averaging SO0 mg/l (Heman, Campbell, and Redman,
1939). Hydrosoil samples were collected from the littoral
zone (approximately 1.5 m) by using an Eckman dredge. Only
the upper 3 cm of sediment was used as this i1s where the
highest microbial activity occurs (Hayes and Anthony, 1959j.
Chemical characteristics of the hydrosoil were analyzecd by
the College'of Agriculture, Department 2f Agsonomy,
University of Missouri-Columbia (Table 2).

The hydrosoil in Little Dixie Lake was chosen
because the lake 1s situated in an agricultural watershed
typical of those receiving runoff from pesticide treated
crops. This choice was supported by the fact that the

chemical characteristics of the scdéiment (Table 2) was
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‘fable 2

Chemical Characteristics of Little Dixie Lake Hydrosoil Used in

all Microcosm and Shake-flask Cxperiments

kg PZOS/ha oM* png me H' me Ca .me Mg me K me Na
P-1 P-11I (%) /100g /100g /100g /100g /100g
18.6 178 1.6 7.3 0.2 ’1.3 1.9 0.54 0.15
*Organic matter (dry weight basis).
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identical to the chemical characteristics of the average
Callaway Coun’ - farm soil (Brown, personal communication).
This indicates that the chemical make-up of the soil
changes very little upon entering the lake.

All laboratory analyses were conducted .n the Micro-
biology Laboratory of the Columbia National Fishery Research
Laboratory, Columbia, MO. This laboratory is run by the
Fish and Wildlife Service, U.S. Department of the Interior,
for the purpose of conducting toxicological research of
agricultural and industrial chemicals on agquatic organisms.

Phthalate standards used in this study were provided

by Monsanto Chemical Co. of St. Louis, MO.
WATER CHEMISTRY

Alkalinity values for pornd water from the Columbia
Naticnal Fishery Research Laboratory averaged 4.0 mg/l OH
and 187.0 mg/l as Caco3. Hardness averaged 200.0 mg/l CaCo

and specific concductance 500 umhos cm-l.

3

After the pond water was autoclaved the alkalinity
values averaged 6.6 mg/l as OH and 120 mg/l as Caco,.

Total hardness decreased to 127.0 mg/1l CaCO3 ani specific

conductance decreased to 360 umhos cm-l.

MICROCOSMS

To test the effects of phthalates on the physiolog.i-

cal activ:i.y £ micrcorganisms in hydrosoil, microcosms were
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12
constructed using 7.1 1 glass aquaria (Figure 1). Each
aquarium was cquipped with a drain pipe. The drain pipes
were fitt‘d with glass sleeves notched on the bottom to
allow for drainage. The slceve extended above the surface
of the water and prevented water added tn thce aquarium from
moving along.the surface and out the drain without adequate
mixing. The Jdrain pipe was adjusted to maintain a constant
volume of 500 ml. To eoch microccsm, 200 g of nydrosoil and
500 ml of stgrilized pond water wcre added 3 days before the
beginning of an experiment. All microcosms were maintained
under constant light and-22 <. Each experiment consisted of
J treated aquaria, an acetone solvent coﬂtrol, and a water
control. During the l7-day experiments, phthalate compounds
were added daily in S00 ml of sterilized pond water for 14
days. On the last consecutive 3 days 500 ml of phthalate-
free water was added to the microcosms to determine the_
effect of phthalate removal on physiological processes in
the sediments.

Micrbcosms were sampled on days 0, 1, 7, 14 and 17
of an experiment. Sampling involved using a spatula to
collect at random a composite S g sample fr:m within each
microcosm. This method saﬁpled the entire depth of the
sediment layer, approximately 2 cm.

The effects of ohthalates or microbial physiological
processes were eijtimated from physiological profiles of the

hydrosoil. Differential media was used in conjunction with
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Figure 1. A diagram of a hy:drosoil microcosm usci in all
flow-through studies.
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HYDROSOGIL MICROCOSM

500 ml. Water

200 g. Hydrosoil
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15
the Most-Probable-Number technique of Cochran (1950) to
determine the kinds of physiological groups present and the
number of organisms in each group. The processes monitored
are given in Table 3.

After collection, the composite 5 g samples from each
microcosm were Giluted in 45 ml of sterilized pond water to
prevent osmotic shock. A scven-fold serial dilution was
mac - of each sampie. One-tenth ml aliquots of each dilution

3 t:o_lo.-'y were placed in triplicate test tubes.

from 10~
Each sample dilution was innoculated onto all 6 media

(Table 3) in the same manner. After 9% h incubation at 20 C,
the tubes were examined. Reagents specific for each medium
were used to determine the numcer of organisms performing a
given function (Table 3). Only those tubcs yielding a posi-
tive reaction after the addition of the reagent werc con-
sidered positive, even though microbial growth may have been
seen at greater dilutions.

Using the three tube “Most-Probable-Number technigue,
it 1is necesgary to determine the highest dilution at which
all three triplicate tubes are positive. One then deter-
mines the number of positive tubes in each of the following
two dilutions. From this a significant number is derived.
Significant numbers are three digit numbers corresponding to
the number of positive tubes in three seguential dilutions.
Once a significant number is obtained the most probable

number of organisms can be determined by referring to a MPN
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List of Media and Reagents Used in Profiling

Physiological Groups of
flydrosoil Microflora

Process Monitored

Medium

Reagent

Protein digestion

Ammonification
Starch activity
Hydrogen sulfide

Denitrification

Total heterotroph

Frazier Gelatin
Agar

1y Pcpione

Starch Agar

Iron-Peptone
agar

Indole Nicrite
Broth

Casein-Peptone-
Starch Agar
(Jones, 1970)

frazier Gelatin
Developer

(Pelczar and
Chan, 1972)

Nessler's Reagent
(Loxd, 1962)

Gram's Iodine
(Lord, 1962)

None
Acetic Acid
2-napthylamine
(Pelczar and

Chan, 1972)

None
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table (Finstein, 1972). The exponent i~ r«icrived from the
highest dilution containing thrce positive tubes. Each
number from an MPN table has 95% confidence 1l :iits asso-

ciated with it.
LUTRIENT CYCLING

Shake-£flask studies were conducted to dctermine
whether phthalate esters affected the ability of hydrosoil
microflora to carry out esscnilial geochemical processes.
Three specific processes were investigated: ammonification,
nitrification, and sulfur oxidation. Studics were done in
125 ml Srlenmeyer flasks containing 10 ¢ of hydrosoil and
40 ml of sterilized pond watcr. One mg/l corncentrations of
DEHP, 2-ethylhexanol, and phthalic acid were tested in tripli-
cate with an acetone solvent control and a water control.
Tests were run for 7 days on a rotary shaxer with samples
taken on days 1 and 7.

ammonification was monitored by following the conver-
sion of lootmq of Bacto Peptone to ammcnia dDy using an Orion
specific ion ammornia electrode (Orion Research Iac.) and a
Corning pH meter (Model #12). Sampies were removed from the
shaker and allowed :o0 settle for ipproximateiy 30 minutes.
The overlying water was decanted into 50 ml centrifuge tubes
and ‘centrifuged for 2C min. at 10,000 revolutions per minute.
The overlying water was poured into 100 ml beakcrs and
analyzed following the procecdure outlined in the electrode

instruction manual (Orion Rescearch Inc.).
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Sulfur oxidation was monitorced by following the oxi-
dation of sulfite to sulfate. One mg of sulfite was added
to each flask as Na2503. At the time of sampling, each
flask was extracted with 0.2 g CaCl2 and allowed to settle.
Five ml ol the supernatant was filtered through a 0.45 um
Millipore filter and analyzed by using the method of
Tabatabai (1974).

Nitrification was monitored by following the conver-
sion of nitrite to nitrate. One mg of nitrite was added to
each flask as KNOZ._ At the time of sampling, each flask was

extracted with 0.2 g Caso Each sample was shaken vigorously

4
on & rotary shaker for 10 min. and ailowed to settle. A
20 ml aliquot of the supernatant was filtered through a
0.45 um Millipore filter and analyzed using the phenoldisul-
fonic acid method of Bremner (1965).

A cadmium reduction column was another method used in
an attempt to monitor nitrification (Stricklané and Parsons,
1965). Sample preparation was similar to the first method

except that thc 20 ml aliquot was diluted to 100 mi with

distilled water and passcd through the column.
PURE CULTURLC GROWTH CURVTS

The growth rate of a pure culture hydrosoil isolate
was followed to determine whether phthalate « mpounds
inhibited growta. The isolate was obtained from a 10“2

hydrosoi. dilution innoculated onto a Petri dish containing
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nutrient agar. Cultures were grown in 50 ml Delong flasks
containing a 50% nutrient broth solution. The innoculum
was introduced in 0.1 ml of nutrient broth soluti~n. DEHP,
2-ethylhexanol, and phthalate acid wer.: tested at 1 mg/l
in triplicate along with an acetone¢ solvent control, a non-
manipulated control, and a positive contirol containing 0.1l%
HgClz. All flasks were incubated c.. a roary shaker at 22 C
and growth was measured every 4 h for 24 h as optical density

at 560 nm using a Bausch and Lomb Spectronic 29.
DISC SEUSITIVITY

Disc sensitivity tests were performed to dctermine
whether phthalates inhibited microorganisms from carrying
out certain physiological processes. Discs, approximately
0.5 cm in size, were made frcom Whatman No. 1 filter paper.
The discs were soaked in 1 mg/ml or 1 mg/l solutions of
DEHP, 2-ethylhexanol, and phthalic acid, dried, and placed
on Petri plates innoculated with 0.1 ml of a 10°3 dilution
of 1.6 g (wet wt.) hydrosoil. Each plate containc.: 3 discs
of the low concentration, an acetonc so.vaiat cocntrol, and a
control disc soaked in 0.1l% HgClz.

A slightly modified Defined mecium, as described by
Lord (1962), was used in the tests. The glucose reccmmended
in the medium was used and was also substitutcd with the
following nutrients: gelatin, starch, peptone, urea,

sulfite (added as Nazso4), and nitrite (added as xNoz).
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Each medium was run in triplicate. After 48 h the zones of
inhibition, around each disc, i1f any, were measuraed with a

ruler.
INCORPORATION OF PHTHALATES INTO TIHE MEDIUM

In order to delineatc whether the ability of phtha-
lates to move thro:3gh the medium affected the results of
the disc sensitivity tests, the compounis tested were incor-
porated into the medium before pouring the plates. Each
medium and compound was run in triplicate. Acetone and
0.1% HgCl2 served as coﬁtrols. After 48 h the plates wece

examined for microbial growth.
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Chapter 1V

RESULTS AND DISCUSSION

NUTRIENT CYCLING

This portion of the study was devoted to following
the effects of phthalates on the ability of hydrosoil! to
cycle nutrients. This approarch differs from the microcosm
studies because nutrient concentrations were followed instead
of the associated microflora. Agricultural studies routinely
investigate the effects of a pesticide on nutrient cycling
in soils (Srown, 1954; Lartha, Lanzilotta, and Pramer, 1967;
Ty, 1970). Such s:udiés attempt to determine whether inter-
ruption of a step in a cycle may lead to excessively high or
low levels of essential nutrients. In aquatic ecouystems,
Hasler and Einsele (1948) have shown that high levels of
hydrogen sulphide may stimulate the release of phosphate
from a ferrous phosphate complex. T<he pnosphates generatec
may stimulate the growth of algae and cause a recuction in
aesthetic or commercial use of that body of water. Also,
high levels of ammonia and hydrogen sulvnide have been
shcewn to interfere with fish respiration (Trussel, 1972;
Smith, et al., 1976).

In order to monitor a given nutrient cycle, a one-
step conversion process was followec for each cycle. Due to

<l
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low levels of ammonia, sulfatc, and nitrate in the hydrosoil
used in this study, it was necessary to add high levels of
intermediary nutrients such a2s nitrite, sulfite, and peptone.
Shake-fiask studies were then conducted to determine the
effects of 1 mg/1 concentrations of DEHP, 2-EH, and PA on
sulfur oxidation, ammonificaticn, and nitrification.

The effccts of these three compounds on sulfur oxida-
tion are summarized in Table 4. An average of 165 u/l of sul-
fates were prodhced during the 7-day study in each of the
three treated samples and the acetone solvent control.

Fhere were no significant differences (one-way AMNOVA;

p 2 0.05) between the phthalate trcated samples and the con-
trols. A 250 mg/l concentration of sodium azide effectively
inhibited sulfur oxidation.

The results of the ammonification study are summarized
in Table 5. 1In one day approximately 28 mg/l of ammonium was
produced from 100 mg of peptone. By day 7 an average of 83
mg/1l of gmmonium was detected in ail treated samples and the
solvent éohtrols. No significart differences (cne-way ANOVA;
P 2 0.05) were found. Sodium azide effectively inhibited all
ammonification (Table £).

An attempt was made to follow the effects of phtha-
lates on nitrification by following the conversion of
nitrite to nitrate. Nitrite was found to be an unsuitable
intermediary product to be us:zd because of its soontaneous

conversioin to nitrate in the presence of oxygen.
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Table 4

23

The Effects of 1 mg/l Concentrations of DEHP, 2-ER,

and PA on Sulfur Oxidation in Hydrosoil
shake-flask Studies (values reported
are uq/l of sulfate).

Days Exposure

Compognd 1l 7
DEEP 420 (2.04)* 600 (1.81)
2-EH 460 (2.4°) 640 (1.92)
PA S00 (1.43) 660 (1.71)
Acetone $40 (2.30) 680 (1l.20)
Control

Sodiunm 0.0 0.0
Azide

*Each value is the mean of thrce samples
with the standard errur in parentheses.

002030



24
Table S

The Effects of 1 mg/l Concentrations of DEHP, 2-EH,
and PA on Ammonification in Hydroso:l Shake-
flask Studies (values reported
are mq/l1 of RHQ)

Lays Exposurce

Compound 1 7
DEHKP 28 (0.93)* 84 (1.09)
2-CH 23 (0.85) 82 (0.97)
PA - 30 (0.79) €S (0.84)
Acetone 27 (0.89) 82 (1.10)
Control

Sodium ' 0.0 0.0
Azide

*tach value is the mean of threc samplcs
with the standard error in parentheses.
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In addition, peptone was investigated as an alterna-
tive nitrogen source. However, pcptone was found to be
unsuitable as a nitrate nitrogen source siace no detectable

levels of nitrates were found after 7 days.
MICROCCSMS

One my/l concentrations of DCHP and 2~ZH and a 100
mg/l concentration of 2-EH were testod in the microcosas.
The results of the Most-Prubable-Number (MPll) test (Cochran,
1950) performed for each experiment are given in Appendix 1.
The numbers reported are the most probable number of organ-
isms performing a given function in the microcosm at the
time of sampling. Within each microcosm, the results of the
MPN's conducted on each sampling day were compared to the
prececeding days. Comparisons were also made between each
treatad microcosm and the acetone and water controls.

Although there were wide fluctuations in microbial
numbers, none could be attributed to the presence of the
compounds.' The data in Appendix 1 shows that there were
instances in which it appeared that a steady increase or
decrease in numbers was occurring, but the large 95% confi-
dence limitslassocigted with the three tube MPN technigue
made it difficult to obtain statistically siqgnificant
¢hanqes.

Figure 2 is an example of population shifts of

ammonifying microorganisms occurring in a microcosm treated
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Figure 2. A .omparison of population shifts of ammonifying
microorganisms occurring in a microcosm treated
with 1 mg/1 DEHP (broken line) and a control
microcosm (solid line) over a l7-day period.

The 95% confidence limits are derived from a
3-tube Most-Probable-Number table (Appendix 2).
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with 1 mg/l DENIP and a control microcosm over a l7-day
period. From this figure it can be seen that, duve to the
large confidence limits, almost a 100-fold shift is required
before a change can be considered significant. Studies
such as Walker, et a (1975), tunat rcport 10-fold changes
in microbial numbers as significant, must describe the
method of enumcration and repovrt associated confidence
limits. Without 95% confidence limits, it is possible to
mistake large shifts in numbers as siqnificant, when both
extremes may actually fall within the confidence limits of
the counting technique used.

The con{idence limits of the MPN technique can be
narrowed by increasing the numbcr of tubes used per dilution
to five or more (Alexander, 1965). FRowe, Todd, and vaide
(1977) describe the use ¢f a microtechnique incorporating
eight replicates per dilution. As onec increases the nﬁmber
of replicates (tubes) used per dilution, the use 0of micro-
technique would greatly reducc the time anc expcnse involved
in running.an MPN analysis.

Test compounds were added daily to the overlying
water, so that expcsure of tihe sediments to those compounds
was brought about by natural processes; such as coprecipi-
tation with suspendcd solids or through some physical-
chemical attraction of the moleculc for sediment particles
(vionke and Chesters, 1973). 1In both instances the compound

will come in contact with the surface of the sediments
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first. Depending on the ability of the compound to exert an
effect on microbial populations, the hydrosoil surface will
be the area wvhere this effect is first noted. The method
of sampling the microcosms for MPN analysis mixed a sample
of the entire sediment layer. hiis may have masked any
effects on microbial popu:lations at the surface of the sedi-
ments. Future studies should consider sampling at several
sediment depths to determine whether microbes at the sediment-
water interface are more susceptible to cuantaminants intro-
duced via the water.

To determine if the method of sampling the microcosms
was capable of detecting perturbations to hydrosoil micro-
flora, a positive chemical control was needed that had anti-
microbial properties. A 0.1 mg/l solution of sodium hypo-
chlorite, which was added daily to the microcosms for 7 days,
failed to cause any significant reduction in numbers.

Johnson and Lulves (1975) reported that a 250 mg/l
solution of sodium azide effectively inhibited microbial
activity in hydrosoil shakc-flask studies. - To test the
possibility of using sodium azide as a control, 250 mg/l
was added to the microcosms daily for 7 days. No reduction
in microbial activity was noted. The inhibition of micro-

' bial activity using sodium azide was noted by Johnson and
Lulves. This inhibition inay have been attributable to the
shaking of the sediment-wate:r mix‘ure. Active shaking would

have ensured maximum exposure of the microorganisms to the
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chemical, tihureby increasing the chances of the chemical

exerting an effect. It may also be possible that the sodium
azide was actually inhibiting the microflora in the micro-
cosms, but by removing the sediment sample and placing it in
sterilized pond water (used in making the MPN dilution
series), activity may have resumed. The method of sampling
may have also removed the microbes from exposure to the
inhibitory substance. txcept for those compounds capable of
exerting lonq-lasting or permanent non-le¢thal effects on a
microorganism, 96 h incubation in media containing no inhibi-
tor may mask any téméét#ry inhibition present in the micro-
cosm. |

Some consideration was given to the idea of placing
each compound tested in the microcosms in the dilution water
used in the MPN analysis. A problem arises here in that
this technique exposes the microorganisms to the test com-
pound twice; once in the microcosm, and once in the dilution
water. Using this technique, it would be impossible to tell
where inhibition was occurring. Inhibition would be more
likely to occur in the dilution water, because as a serial
dilution is made, the number of sediment particles capable
of adsorbing and reducing the availability of the compound
would decrease as would tiic number of microorganisms exposed
to A& given concentration of inhibitor.

If the test compound had killed a significant portion

of the microflora present, the 4PN analysis would show a
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significant decrease. It is the author's belief that by
conducting an MPN analysis without the test compound added
to the media or the dilution water, the only eftect that
could be measured would be a reduction in numbers of
microflora.

-The results of a profile incorporating sodium azide
in the dilution water and one in which the dilution water
was free of sodium azide are compared in Table 6. One hydro-
soil shake-flask, trcated with 250 mg/l sodium azide, was
profiled twicc as described previously. The results of both
treated profiles were comparcd to a control profile. The
treated profile containing sodium azide in the dilution
water showed significantly (p > 0.05) lower populations of
starch, protein, and ammonifying orgénisms than the profile
without sodium azide in the dilution water. This indicates
that those ccmpounds that have an inﬁibitory effect on
microflora in a hydrosoil system may not produce such an

effect in an MPN analyiis.
PURE CULTURE GROWTH CURVES

Bacterial pure culture growth curves were conducted
with an unidentified gram-negative rod to determine if
'l mg/l concentrations of DEHP, 2-EH, and PA could produce
aneffect on thce growth rate of a pure culture isolated from
hydrosoil. The results of these tests are summarized in

Table 7. The data show that ... approximately 12 h the
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32

The Effects of Adding Sodium Azide to the
Dilution viater on the !“PN Analysis of a

Sodium Azide Treated uhake-flask

NaN., in

NaN., Not in

Activity 3 3

Monitorad Dilution Water Dilution Water
Starch 0 2.5 x 10%e
Protein digestion 0 9.5 X 10°
Denitrification .9 X 10° 7.5 X 10°
Ammonification 0 9.5 x 103
Total Heterotroph 2.5 X 103 9.5 X 104

Numbers

*Numbers of .-

‘anisms per gram of hydrosoil.
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The Effects of 1 mg/l Concentrations of DEHP, 2-Fli, and PA on a
Hydrosoil Bacterial Pure Culture Growth Rate (values

Table 7

are reported as optical density at 560 nm)

2ime (hours)

Compound 12 16 20 24
DEHP 0.001 (0.0008)* 0.07 (0.016) 0.33 (0.022) 0.40 (0.016)
2-EH 0.001 (0.0008) 0.05 (0.021) '0.35 (0.017) 0.39 (0.010)
PA 0.0 -- 0.07 (0.011) 0.31 (0.021) 0.41 (0.012)
Acetone 0.0 -- 0.09 (0.9219) 0.33 (0.016) 0.41 (0.021)
Control

Sodium 0.0 -- 0.0 - 0.0 -- 0.0 --
Azide .

*Each value represents the mean of

three samples with the stanc¢ ~d error in parentheses.
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optical density of the trectad and solvent control I{lasks

began to increasc and contin:ed increasing up to the termina-
tion of the study at 24 h. Tiere were no significant
differences (one-way ANOVA; p > 0.05) between the growth
rates of the phthalate treated samples and the solvent con-
trols. Sodium azide effectively inhibited all microbial

growth during the 24 h test.
DISC SENSITIVITY

Filter paper discs, soaked ia 1 mg/l and 1000 mg/l
solutions of DEHP, 2-EH, and PA were placed on the surface
of agar plates to determine whether these ccmpounds inhibited
the growth of specific physiological groups of microorgan-
isms. A slightly modified defined medium was used (Lorxd,
1962). Different medias were made by substi: .ting the
glucose called for in the mcdium with gelatin, starch,
peptone, urea, sulfite, and nitrite. Of the above nuttients,
sulfite, nitrite, and urea were not capable of supporting
growth of hydrosoil microflora. Growth was greatest on
those plates containinjg p éone and glucose. The basic
medium, without any substrates added, did not support
growth. Neither the high (1000 mg/l) or the low (1 mg/l)
concentrations of the comp.unds tested inhibited growth.

The control discs, containing 0.1% mercuric chloride, con-
sistently produced zones of inhibition 3-4 mm around the

disc.
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By varying only one substance in the basic medium,
some important variablcs werc eliminated. The use of com-
pletely different medias to estimate the sensitivity of
microorganisms to phthalate soaked .discs may cause di.fer-
ences due to variations in the mobility of the compounds in
the various‘medias. By using only one basic medium, this
variatle was eliminated. Another important factor to con-
sider is that many differential medias allow more than one
physiological group of organisms to grow. By using a medium
containing only one substrate capable of supporting micro-
bial growth, a zone of inhibition is proof that those
organiesms utilizing that substrate were inhibited by the

compound contained on the disc.
INCORPORATION OF TEST COMPOUNDS INTO MEDIA

To further determine whether the ability of a com-
pound to move through the medium was a factor affecting the
results of the dics sensitivity test, the tast compounds were
incorporated into the medium. The only concentration testecu
was 1 mg/l, because the 1000 mg/l concentration was insol-
uble and formed a film on the surface of the mediunm.

DEHP, 2-EH, and PA, at 1 mg/l, did not inhibit the
growth of any physiological group tested. Those plates
containing 0.1% mercuric chloride effectively inhibited all

growth.
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The concentration of phthalates used in this study
were chosen so that they excccded the solubility of the com-
pound in water. No special attempts were made to solubilice
them in any hydrosoil system. This allowed concentrations
to equilibrate according to tile natural limits of the
system. Phthalates added to a hydrosoil shake-flask may
have achieved ¢grcater concentru:.cus by adsorbing to sedi-
ment particles through mix:ing than would similar concentra-
tions in a m@crocosm. In using concentrations below solu-
bility limits, one would need to be concerned with those
processcs which tend to iower the actual goncentration tested;
such as adsorption to containers, sediment particles, and
glass. Had effects been noted, a concentration-effect rela-

tionship would have been established.
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Chapter V
SUMMARY

Using the methods developed in this study DEHP,
2-EH, and PA did not interfere with nutrient cycling or
nicrbbial processes in hydrosoii. Pure culture and disc
sensitivity tests showed that the toxicity to¢ soil
microorganisms of these compounds was low. This study
used a three-tube MPN technique to monitor microbial
populations in a hydrosoil microcosm. A discussion of
some of the problems associated with using an MPN technigue
to monitor microbial inhibition is presentcd.

While the MPN technigue may not be perfectly suited
for monitoring microkial toxicity, it can be used in con-
junction with degradation studies to determine the kinds
and numbers of organisms present in a sample and to monitor
changes during the study. For cxample, the River Die-Away
test (Weaver and Coughlin, 1964) incorporates the use of
untreated river water to determine the biodegradability of
contaminants. Little is known of the biological content of
the river water used in these studies. Microbial popula-
tions present in the sample may be transitory, resulting
from the movement of a contaminant down the river, there-
fore, the Xinds and numbers of microbes present may vary

from study to study (Eynes, 1971). By conducting a

37
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physiological profile of the water used in such a study one

can guantify the microorganisms present and can monitor them
concommitant with degradation.

Future research in this area should investigate the
possibilities of using microcosms to monitor the effccts of
xenobiotics on geochemical cycles. Microcosms have been
shown to be valid ecological tools in studying the effects of
pollutants on aquatic ecosystems (Taub, 1976). By adding a |
stable nutrient such as sulfur, peptone, or some other nitro-
genous organic compound, it may be possible to follow an
entire cycle within a micfocosm. A stable mud-water inter-
face, allowing for the formation of oxidized and reduced
zories in the hydrosoil, will allow the investigator to
follow both oxidizing and reducing segments of a cycle
(Hargrave, 1975). The micrccosm approach would be idea‘ly
suited for the use of specific ion clectrodes, making it

possible to mcaitor nutrient levels within the microcosm.
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APPENDIX 1

Physiological profiles of three l7-day experiments
exposing hydrosoil microcosms to 1 mg/l concentrations of
2-EH and DEHP and 100 mg/1l concentrations of 2-EHl. Each
experiment consisted of three treated microcosms, an acetone
solvent control, and a water control. Values given are

the number of organisms p-r S g of hydrosoil (X 105).
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Production

Days
Activicy Monitored 0 1 7 14 17
Microcosm A (Trcatued 1 m::/1 2-FiH)
Amyolytic 2% 140 140 9.5 5
Proteolytic 0.45 0.45 0.25 0.95 0.25%
Denitrificacion 45 110 2.0 15 2.5
Ammonif ication 25 2.5 0.25 2.5 0.95
Total Hetcrotrophs 0.15 45 2.5 2.5 2.5
lydrogen Sulf ide 0.2 0.075 0.009 0.025 0.002
Production
Microcosm B (Treated 1 m:/l 2-EH)
Amyolytic 140 0.95 H ] 30 0.45
Protcolytic 0.95 0.45 0.095 4.5 0.25
Denitri(ication 45 9.5 1.5 4S 4.5
Ammonif ication 9.5 2.5 .45 2.5 0.2,
Total Heterotrophs 4.5 110 0.95 25 5
Hydrogen Sulfide 0.15 0.045 0.095 0.045 0.045
Production
Microcosm € (Treatod 1 me/1 2-EH)
Amyolyttc 140 0.45 140 140 7.5
Protcolytic 2.5 0.45 0.25 0.25 0.45
Denitrification 4S5 9.5 4.5 i 4.5
Ammonification 9.5 9.5 2.5 0.95 - 2.5
Total Hetcrotrophs 4.5 25 4.9 45 1.5
Hrdrogen Sulfide 0.095 0.025 0.045% 0.25 0.025
Production
Microcosm D (Solvent Control)
Amyolytic 140 4.5 140 25 0.45
Proteolytic 2.5 0.25 .25 0.45 0.25
Denitrificacion 25 15 0.% 25 0.95
Ammonificacion 4.5 4.5 1.5 0.45 0.45
Total Heterotrophs 4.5 140 4.5 4.5 2.5
Hydrogen Sulfide 0.025 0.095 0.045 0.025 0.045
Production .
Microcosm E (Watcer Controul)
Aayolyt ic 140 9.5 140 9.9 0.45
Proteolytic 9.5 0.25 2.5 0.25 2.5
Denitrification 25 45 2.5 4.5 2.5
~mmonification 45 4.5 0.45 2.5 0.45
Tocal Heterotrophs 4.5 45 2.5 4.5 4.5
Hydrogen Sulfide 0.6209 0.02 0.025 0.095 0.045
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Experiment 2
1 mg/1l DENP
Oct. 25, 1976 to Nov. 12, 1976

Nays

Activity Monitored 0 1 ? 14 17

Microcosm A (Treatcd 1 eg/l DEWP)
Amyolytic 0.45
Proteolytic 0
Denitrification 9.
9
4
0

[~ V)

Ammonif icacion

Total Hetcrotrophs

Hydrogen Sulfide
Production

oONSBSO0O0
o« o o
[« N =RV RV N "N -]

Microcosm B (Treated 1 mg/1 DEHP)
Aayolytic 0.45
Proteolycic 0.45
Denitrificacion 0.45
Ammonification 7
Toctal Heterotrophs 2.
llydrogen Sulfide Q
Production

L]
[« JV NV V.33 -

o
w

ONWVS&SOI
. L] e & e o
SU\U\U‘NU‘

w
ONs»rO0O00
(VRV. RV

Microcosm C (Treated 1 mg/1 DEHP)
Amyolytic 1
Proteolytic 1l
Denitrificacion 0
Anaonif icacion 2

2

0

Total Heterotrophs
Hydrogen Sulfide
Production

Microcosm D (Solvent Conerol)
Amyolytic
Protcolvtic
Denicrificacion
Ammonification
Total Heterotrophs
Hydrogen Sulfide
Production

[ [ . . .
owwvunSdn
W

ONSPVWON
o
&

Microcosm E (Water Control)
Amyolycic 0.9
Proteolytic 0.4
Denicrificacion 2.5
Ammonification 2.5

2.5

0.0

7.5

Total Heterotrophs
Hydrogen Sulfide
Production

2.5

S 0
7 0
5 1
5 110 2
5 0
115 0.011 0
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Experiment J
100 mg/1 2-EH
Nov. 20, 1976 to Dec. 6, 1976

Days
Activity Monitored 0 1 7 14 17
Microcosm A (Trcaced 100 =g/l 2-EM)
Amyolytic 2.5 0.45 0.45 2.5 2.5
Protcolytic C.065 0.45 1.5 0.45 1.5
Denicrificacion 0.95 0.45 9.5 0.95 0.45
Ammonificatinn 4.5 2.9 0.45 0.45 2.5
Total Hceterocronhs 0.95 0.95 0.45 0.95 0.95
Hydrogen Sulfide 0.009 0.045 0.009 0.009 0.045
Production
Microcosm B (Treaced 100 mp/1l 2-El)
Amyolytic 0.45 0.45 0.45 0.25 0.45
Proteolytic 0.25 0.095 0.045 0.25 0.095
Denitrificacion 0.45 0.75 25 2.5 0.75
Ammonifjcation 0.30 2.5 2.5 2.5 4.5
Total Hcterotrophs 0.75 0.25 0.75 0.75 0.75
Hydrogcen Sulfide 0.045 0.009 0.025 0.0 0.009
Production
Microcosm C (Trcated 100 mg/1 2-EN)
Amyolytic 0.95 0.45 0.75 0.45 0.75
Protcolytic 0.075 0.25 0.075 0.25 0.25
hentrif{cation 1.5 0.45 45 4.5 1.5
Ammonification 0.95 2.5 2.5 2.5 0.95
Total Heterotrophs 0.45 0.45 0.25 0.25 0.45
Hydroger. Sulf ide 0.0 0.0 0.015 0.009 0.015
Production
Microcnsm D (Solvent Contral)
Amyolytic 0.25 0.25 0.25 0.45 0.25
Proteolvtic 0.045 0.45 0.095 0.25 0.45
Denitrif ication 0.75 0.20 45 4.5 4.5
Ammonif ication 0.45 2.95 0.45 G.75 0.45
Totai Hetcrotrophs 0.7% 0.45 0.45 0.25 0.25
Hydrogen Sulfide 0.0 0.009 0.009 0.009 0.0
Production
Microcosm E (Wacer Control) :
Amyolytic 0.75 0.95 0.75 0.95 0.25
Proteolytic 0.25 0.45 0.095 0.095 0.25
Denitrification 1.5 2.5 49 2.5 4.5
Ammonif ication 0.95 0.95 0.95 0.75 0.75
Total Heterogrophs 2.5 0.45 1.15 2.5 4.5
Hydrogen Sulfide 0.004 0.0 0.004 0.009 0.004

Product ion
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APPENDIX 2
A Table of Most-Probable-Number of Organisns With

Three Tubes Per Dilution (after Finstelr, 1972)

Signi- 95X Signi- 952 Signi-

ficant Conf fjdencc ficant Conf idence ficauc Ceonfidence
Nusber Limits Number Lin{ts Number Limicts
000 0.0 201 1.4 0.30 - 6.6 302 6.5 1.4 - X
001 0.3 C.064 - 1.. 202 2.0 0.45 - 9.4 310 4.5 0.96 - 21
010 0.3 - 0.084 - 1.4 210 1.5 0.21 - 7.0 311 7.5 1.6 35
sl 0.6 0.13 - 2.2 211 2.0 0.43 - 9.4 312 il.5 2.5 $4
020 0.6 0.1 - 2.8 212 3.0 0.64 - 14 1) 16.0 3.4 75
100 0.4 0.085 - 1.9 220 2.0 0.43 - 9.4 320 9.5 2.0 46
101 0.7 0.15 - 133 221 3.0 0.64 - 14 321 15.0 3.2 70
102 1.1 0.246 - 5.2 222 1.5 0.75 - 16 322 20,0 4.3 94
110 0.7 0.15 - 3.3 «23 4.0 0.85 - 19 323 Ju.0 6.4 140
111 1.1 0.26 - 5.2 230 3.0 0.64 -~ 14 330 25.0 5.3 120
120 1.1 0.24 - 5.2 231 3.5 0.75 - 14 33) 45.0 7.6 200
121 1.5 0.32 - 7.0 232 4.0 0.86 - 1v 332 110.0 24 520
130 1.6 0.% -~ 1.9 300 2.5 ¢.53) - 12 33 140.0 30 660
200 0.9 0.'y -4.2

L
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ACUTE TOXICITY OF PHANEX "D" AND SANTICIZER NO. 10
TO GUINEA PIGS

April 7, 1933.
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This report covers the acute toxicity to guilnea pigs
of Phanex "D" and Santicizer No. 10, vhen administered by mouth,
and by intraperitoneal injection.

Since the materials vere sollds, they had to be ha-1led
in Olive 011, a material having no toxicity to the animals. The
doses fed by mouth vere ground in a mortar with just enough oil t¢
give a stiff paste.

The doses injected were dissolved in 0il to make a
solution, 1 c.c. of which = 0.25 grams plasticizer. The stock of
this solution remained clear at 4G°C., but formed abundant
crystals vhen cooled to room temperature.

Other methods used were exactly the same as those used
previdusly in similar work, reportsd to the Cellophane Company
Septemhier 8, 1931 and February 1, 1932.

The largest dosages administered were as large as can
be handled conveniently. That is, it is not practical to fced or
inject guinea pigs with more than 20,000 mgms. per kilo of their
body veight (2% of their body veight). Obviously materials
having no toxic action vhen administered in such huge dosages
can be spoken of as non-toxic.

Our results are tabulated on the next page, along with

results obtained by the same method with other plasticizers, for
comparison.
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Smallest Fatal Dose, vhen administered to Guinea Pigs
express Hgms. plasticizer per kilo
body weight of animal)

By Mouth Intraperitoneally

Phanex "D" 20, 000 15, 000
Santicizer No. 10 20, JCO 1,000
Dibutyl phthalate 2,000 1,000
Ethyl ester o-benzoyl benzoic acid 6,000 2,000
Methyl cellosolve phthalate 5, 000 3,000
Diethyl phthalate 5,000 1,000
Butyl cellosolve phthalate 4,000 800
Santiciser No. 38 1,500 250
Ethox 1,000 2,000
Tributyl phosphate 1,000 200

It can be seen from these results that Phanex "D" has
& low acute toxicity to gulnea pigs vhon administered both -} 4
mouth and intraperitoneally, while Santicizer No. 10 has a lovw
toxicity by mouth, and a higher one 1ntraper1toneally._ The
detailed results on the pages following indicate that these two
plasticizers do not have quite the same acute effects by mouth,
since 3/7 o the animals rsceiving 20,000 mgms. per kilo of
Santicizer No. 10 died, vhile only 1/6 of those receiving the
same dose of Phanex "D" died; but in either case the toxicity
by mouth vas quite lov.
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Phanex "D"

(d1-cyclo-hexyl phthalate)

Guinea Pigs - by Mouth

Pig Weight
No. in
grens
64 300
65 299
66 275
88 300
89 310
90 290
29 314
30 3C8
51 250
52 252
63 310
28 296
A9 306
50 260
91 300
92 340
93 360
1l 255
1l 240
16 396

Dose Dosage

in in mgms.

grams  per kilo

20, 000
20, 000
20, 000
20, 000
20, 000
20, 000
10, 000
10, 000
10, 0600
10, 000
10, 000
5,000
5, 000
5,000
5,000
5,000
5,000
2,500
2,500
1, 000

=@l Ehn o i o Do

OCOFOOOOWDONO

opppwwwwwuwmuuwmmmmm

Result ("None” = none seen within 1§ days)

Died in 7 days
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

Smallest Patal Dose - 20,000 mgms. per kilo
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LIS ]
Phanex "D" (di-cyclo-hexyl phthalate)

Guinea Pigs - Intraperitoneally (as solution in Olive 011)

Pig No. Weight Dose Dosage Reault (“"None"™ = none seen within 14 days)
in in in mgms.
grems grams per kilo

55 335 6.7 20, 000 None
56 310 6.2 20,000 None
gg 360 Z.a 20,000 Died in 6 days
5 330 .6 20,000 Died in 2 days
11 295 5.9 20,000 None
67 510 6.1 15,000 - None
6 370 5.5 15,000 None
6 34 5.2 15,000 Died in 2 days
10 22 3.28 10,000 None
12 345 3.45 10,000 None
31 270 2.70 10,000 None
32 312 3.12 10,000 None
43 285 2.85 10,000 None
3 260 1.30 5,000 None
33 386 1.93 5,000 None
3 345 1.72 5,000 None
by 305 1.57 5,000 None
2 353 0. 2,500 None
1l 805 0.40 1,000 None

Smallest Fatal Dose - 15,000 mgms. per kilo



£00000

Guinea Pigs - by Mouth

Pig No. Weight Dose Dosage Result ("None" = nonc seen within 1A days)
in in in mgms.
grams grams per kilo

27 285 5.7 20, 000 None
61 285 s.g 20, 000 Died in % days
62 288 5. 20, 000 None
82 310 6.2 20, 000 Nore
83 300 6.0 20,000 Died in & aqays
86 260 5.2 20, 000 None
87 230 5.6 20,000 Died in 5 days
25 300 3.00 10, 000 None
26 326 3.26 10,000 None
48 2C8 2.9 10, 000 None
59 300 3.0 10, 000 Yone
15 24y 1.22 5, 000 None
46 328 1.64 5, 000 None
47 248 1.24 5,000 None
84 280 1.25 5,000 None
85 285 1.42 5,000 None
14 228 o.gu 2,500 None
45 349 0.87 2,500 None
13 295 0.30 1,000 None

Smallest Fatal Dose - 20,000 mgme. per kilo

-5 -
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Santicizer No. 10

Guinea Pigs - Intraperitoneally (as solution in Olive 011)
Pig Veight Dose Dosage Result ("None" - none seen vwithin 1% days)

in «1in in mgms.
grams grams per kilo

9 268 0.80 3000 Died in 12 hours
5 268 0.67 2500 Died in 12 hours
8 375 0.75 2000 Died in 2% hours
23 295 0.59 2000 Died in 24 hours
24 2€0 0.52 2000 Died in 24 hours
35 330 0.50 1500 None

36 260 0.39 1500 Died in 24 hours
Y 320 0.32 1000 None

7 320 0.32 1000 None
21 246 C.35 1000 None

22 3h6 0.35 1000 Died in 2 days
37 315 0.23 750 None

38 256 0.27 750 Nonc

78 325 0.24 750 None

T9 300 0.23 750 Nope

19 340 0.68 500 Nono

20 316 0.63 500 None

80 380 0.19 500 None

81 420 0.21 500 None

53 395 0.10 250 None

54 335 0.08 250 None

T2 390 0.098 250 None
73 375 0.094 250 None

T4 355 0.036 100 None

75 395 0.040 100 None

76 5 0.039 100 None

7 320 0.032 100 None

Smallest Fatal Dose - 1000 mgms. per kilo

COPIED: 6-30-49
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CHEMICAL

1. Sutyl benzyl phthalate
(CAS No. 85-68-7)

2. D0f (2-ethylhexyl)
adipate
(CAS %o. 103-23-1)

—

-~

[ 3. /Dt (2-ethylhexyl)
\—" phthalate
(CAS N0. 117-81-7)

Oiethy! phthalate
(CAS NO. 84-66-2)

S. Phthalic anhydride
(CAS Mo. 85-44-9)

6. Terephthalic acid
(CAS Mo. 100-21-0)

7. Tetrachlorophthalic
anhydride
(CAS Ho. 117-08-8)

‘TABLE 3. WTP MUTAGENICITY TESTING STATUS

OF PHTHALATES AND RELATED COMPOUNDS

STATUS

-Tested in Salmonella typhimurium
by 2 laboratories
-Scheduled for in vitro

cytogenetic testing

-Tested in Salmonella typhimurium
by 2 laboratories

~-Scheduled for in vitro
cytogenetic testing

-Selected for Drosophila testing

-Tested in Salmonella typhimurium
by 3 laboratories

~Scheduled for in vitro
Cytogenetic testing

-Selected for Drosophila testing

-Tested in Salmonella typhimurium

RESWLTS

r ’ F LR
:\v— i,’J.~--)".; ' 4

78217

Negative at both labs

Negative at both labs

Megative at all 3 labs

Negative

by one labora
-Scheduled for in vitro
cytogenetic testing

-Tested in Salmonella typhisurium

by one laboratory
-~Scheduled for in vitro
cytogenetic testing

-Tested in Salmonella typhimurium

by one laboratory

-Tested in Salmonella typhimurium

by one laboratory

Negative

Negative

Negative

Selected for Testing in Salmonells typhimurium

1. Butyl-cyclohexyl phthalate

(CAS No. 84-64-0)

2. Diallyl phthalate
{CAS No. 131-17-9)

3. Di-butyl-phthalate
(CAS NO. 84-74-2)

4. 0i-cyclohexyl phthalate
(CAS No. 84-61-7)

5. Di-isobuty! phthalate
(CAS No. 84-69-5)

“0i-1sodecy} phthalate
(CAS No. 26761-40-0))

Di-isononyl phthalate
(CAS NO. 28553-12-0)

Oimethyl phthalate
~-" (CAS No. 131-11-3)

9. Dimethyl

terephthalate
{CAS No.

120-61-6)

10.
1.
12.
.
1.
1s.
16.

7.

01-n-hexyl phthalate
(CAS No. 84-75-3)

Di-octyl phthalate
(CAS No. 117-84-0)

Di-tridecyl phthalate
(CAS No. 119-06-2)

Of-undecyl phthalate
(CAS No. 3648-20-2)

2-Ethylhexanol
(CAS No. 104-76-7)

Mono(2-ethylhexyl) adipate

Mcono(2-ethylhexyt)

hthalate
(CA>. %o. 4376-20-9?-

Phthalamide
{CAS No. 88-96-0)

00C002
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TABLE 4. NTP TOXICOLOGY AND CARCINOGEXICITY TCSTING STATUS OF PHTHALATES AND RELATED CO4POUNDS

SENICAL

1)

2)

3)

¢)

$)

6)

7

8)

Sutyl benzyl phthalate
(CAS Mo. 85-68-7)

Dtallyl phthalate
(Cas Mo. 131-17-9)
01- (2-muymuyl)
(us uo. 103-23-1)

Di- (Z-chylmyl)
(CAS No. 117-81 7)

Otethyl phthalate
‘w “- “—“-2)

Dmetayl terephthalate
(CAS mo. 120-61-6)

Phthalamide
(CAS no. 88-96-0)

Phthalic anhydride
(CAS No. 85-44-9)

1TY TEST

-Not adequately tested in F344 male rats
<ot clesrly carcinogenic for FI44 fesale
rats (incressed incidence of leukemfas of
hesatopoietic system may be reloted to test
chamical)

-Not carcinogenic for B6CIF) mice of either sex
-Chroaic test ‘a progress

-Not carcinogenic for F344 rats

-Carcinogenic for “emale and possidbly

asale B6CIF1 mice (increases in henalocellular
adenomas and carcinomas)

-Hepatocsllular carcinamas in 86CIF1 aice-
and F344 rats of both sexes
-Prechronic test in progress

-Not carcinogenic for F344 rats or 86CIFL eice
of either sex; MTD probably not reached

-Not carcinogenic for F344 rats or 86CIF1 mice
of either sex

-Not carcinogenic for F144 rats or B6CIF] aice
of either sex

CHRONIC/SUBCHRONIC EFFECTS

-[nternal hamorrhiging in myltiple organs
-Prothrombin time 20-30 x normal
-Platelet counts bout i normal in

hNigh dose male rats

-Chronic study in male vats terminated
(28th week) dus to low survivel

-Callular alterations in liver, with
gradations from ainimel to sevm.at
all dose levels in rats (subchronic study)

-Tubular degeneratisn of tastis

-Clear cell cytoplasmic change of
hepatocytes

-Hypertrophy of certain anterior pituitary
cells in male rats (chronic study)
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ONGOING HEALTH AND SAFETY STUDIES CONDUCTED OR INITIATED BY DU PONT

CYCLOHEXANONE

Cataractogenesis Studv - To evaluate the potential of
cyclohexanone to induce cataracts in rats and guinea
pigs. Study includes ophthalmologic examinations,
urinalysis, hematological examinations and gross pathcl-
ogy. The study was completed 11/82 and final report
expected 1/83. Study perfo.med at WIL Laboratories

ia Cincinnati, OH, under spcnsorship of the Industrial
Health Foundation.

NITPOBENZENE

e Ninety-Day Inhalation Study - To evaluate the subchronic

toxicity of inhaied nitrobenzene in Sprague-Dawley and
Fischer-344 rats and 8 C3F mice. Exposure phase com-
plete: histopathologicgl e&aluation in progress. Study
performed at CIIT, Research Triangle Park, NC.

VINYLIDENE FLUORIDE

e Subchronic Inhalation Study - Inhalaticn range-finding
study in rats to establish exposure levels fcr a lifes-
time study. Study started 12/82 and a final report is
expected 13/83.

e Lifetime Chronic Inhalation Study - To evaluate the chronic
toxicity and oncogenicity of inhaled vinylidene fluoride in
rats. These studies being performed by Prof. C. Maltoni,
Institute di Oncologia, Bologna, Italy.

PHTHALATES

® Mutagenicity Studies

Ames Assay - DEHKP, DEHA, MEHP and 2-EH

Mouse Micronucleus Assay - DEHP, DEHA, MEHP and 2-EH

In Vitro Transiormation (BALB 3T3 Cell Assay) -
DEHP, CEHA, MEHP and 2-EH

Unscheduled DNA Synthesis Aszsay - DEHP and DEHA

Mouse Lymphoma Assay - DEHP and DEHA

All the abnuve studies have been completed and suwmitted
to the Agency (Sponscred by CMA).

-1 -
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ONGOING HEALTH AND SAFETY STUDIES CONDUCTED OR INITIATED BY DU PONT

PHTHALATES (Cont'd.)

e Rat Liver Peroxisomes - For purpose, see attached outline.
~ Study conducted at MRI, Kansas City, under sponsor-
ship of CMA. Final report expected sho-tly.

e Pharmacokinetics and Metabolism - To evaluate the pharmaco-
kinetics and metabolism of DEHP. Study started late
1982 and should be completed with a final report 9/83.
Study being conducted at A. D. Little under sponsor-
ship of CMA.

para-NITROANILINE

e Subacu = Inhalation Study - To evaluate the effects of p-
nitroaniline on male rats after repeated inhalation
exposure. Methemoglobin levels were measured as
well as other hematological parameters, urinalysis,
clinical chemistry measurements, gross and histo-
pathological evaluations. Exposure phase completed;
histopathology in progress; final report expected
6/83. Study is being conducted at Haskell Lapboratory
for Toxicolocy and Industrial Medicine, E. I. du Pont
de Nemours & Co.

ANILINE AND NITROBENZENE DERIVATIVES

e Structure-Activity Relationships: Methemoglobinemia -
To evaluate and compare the correlations between
toxicity, methemoglobin-formirg ability and chemical
structure of the following compounds:
N-Ethylaniline
N-Ethyl-m-toluidine
N,N-Diethyl-m-toluidine
m-Phenylenediamine
p-Phenylenediamine
2,5-Dichloronitrobenzene
3,4-Dichloronitrobenzene

Final report expecred 6/83. Study is being conducted
at Haskell Laboratory for Toxicology and Industrial
Medicine, E. I. du Pont de Nemours & Co.

AMK/rlm
1-12-83
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§7-8211HY
Study Outline

Testing Phase
(7 Compounds)*

I. General

Number of rats: S per sex per group
Duration of treatuent 3 veeks

Wumber of dose levels: 3 and control

Total number of animals 40

II. Parameters to measure
wveekly body weights and food consumption
wveekly feed analysis

IIXI. At sacrifice
A. Organ weights:

liver
testes
kid-ey

B. Tissues to be saved:

liver
Xidney
testes
gross lesions

C. Clinical chenistry:
triglyceride
total cholesterol.

D. Hepatic enzymes - all animals
CAT
catalase
third enzyme - to be designated

E. Ulivers of all rats will be stained and prepared for electron
microscopy. Secticns will be evaluated for two rats/sex for
the high dose and one per sex for controls unless indicated
by results of high dose or results of liver enzyme assays.

F. Light microscopy on all tissues in B for high dose and
control only unless otherwise indicated.

* pBP, DCP, DIDP, DINP, -610P, 711P, 8PP
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