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Ehera and McKmley (130 atudied the
preniital and postnatal effects of 2,45T In
Wistar rats, uslng four samples contaliing
no TCDD (detection lUmit: 0.8 ma/kg)
[Table 231, Twenty-five to ome hundred
ity mg/ky body weight per day were ad-
ministered to the damg, orally tn gelsiin or
corry ofl, on days @ to 18 of gestation, At 26
and 50 mg/kg, the diiferences belween ex-
perimental and control valuea were minimal,
Bowever, at 100 and 150 mg/kg, theres were
significant (b «<0.06) effecta on fetal welght,
number of dead fotuses, arcd perceniage of
malformed feiuvees per liter.t* Tha larger

proportion of malormead feturen in the -’

" treated groups résuited from either sn in.-

ereased Incldence of sheletal anomatics alss -

seen In the controia or 8 low incidence of ab-
nermaltities not onae:xedd n the controls.
The former category uded wavy ribs, re-
tarded ossilication, extrs ribs, and & veriety
of sternal defects; the latter included fused
rihe, smallsized distorted ascapuls, mal-
forraed htmervs shaft, and bent radiup or
~ uina, Abnormel kidneys were observed In 7
to 46% of the examinined fetuses tremted
with le T-1, compared with a conirol
vilue of 20 to 304,
- In the postnagal portion of the atudy.

NOTICES

some dose levels, there wers no slgniticknt
ditferences from contiols for sny variable.
In some experiments, litters wore shandard-
ized af & pups on day 2, and the remgining
Uttermates examined for defects The Ine
erensed incidencos of malformations among
treated groups were comiarably to those
found fn the prenaial stucdy. Assutilng the
same Wncidenco for pups not examined, the

m;eegjtgtmm oonucl:ludad “;git thre were no :
re 'eranices it gurvival rates smong con-
trol nnd treated groups. The butyl ester of | oenie dioxin slinificantly (p <0.5) re-

2,4,5-T produced stmilar toxic effects,
Sokollk {131) oratly sdministered 100 snd
400 mg/kg and 50 pnd 200 og/kg of 2,4,5-T
and fts butyl extor 10 rats of the Rappolovo
line on #ach of daya 1 to 14 or 1 to 16 of

. pregoancy. At 100 mg/kg, 24,6 T produced

after nmormsal dellvery, survival rate, sex !

Eatlo, and pup weight on days 1 and 2 weie | oy 5004 high mortality among the embryos,

oompered. Although freated pups sibviving .

from day 3 to 31 were slightly smalier at

T ] .

#3tatisiteal slgnificance was determined

uslng the average value per dose level. Dita

trmn'r-iwercnotumdtntmsmm.'

m;u;...mmtmr:m gr.zmumw

otubryos with a combloation of deformitios
including abeznce of lower iaw, abnormal
hind mba, and exophithalmos, At €00 wg/
ky, the erabryos of trooted rets evidencesd
cielt palale, hydeoceplalus, hydronephio-
alg, and sbhnormaiition of the upper Hmbe
which Incladed tr!dactyly. webbed toes, and
abnermal shorinesy,

The butyl eater of 2 4,5-'1‘ waa move toxic
than the parent compound, ¢avsing mors
than 30 percent embryonle mortality at 200
wg/%g. The lower doze, 50 mg/kg. also

Clefi. palate, hydronephrosis, hydrecepha-
Tus, ardd extensive gastrointestine! homor-
rhagea were also obwarved within the trest-
ed groupe. Feom thees resuite, the suthor
concluded that 345-T and tts derlvatives
have & high potential for teratomm acuw

1y,
'
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Colilng and Willlama (124) teated seven
samples of 4.4,5-T {rom different sources for
embryotoxic effecty In golden Syrian ham-
sters ( Mesoerteelus curafus) {Table 23). The
dioxin contents ranged from not detectable
{detectlon Mnath <81 ppm) to 46 ppm. Dally
oral doses of 20 to 100 mg/kg body welght
WETE sred In acetonecorn
oumbaxmeﬁhyl cellulose (1:5.8:10) on
days & to 10 of gestation, 2,4,6-T with no de-

duced fetsl welght and feinl visbility per

- Utter at all levels tegted.

Tota]l fetal mortality’ was greatly in-
creéased at all level? when compared with
controls and was dose-dependent, 85 was the
effect on fetal visbllity. The increased Incl-
dence of gestrolutestinnl hemorrhage also

to be dose related. At 100 mg/kg,
“pure” 3.4,5-T caused Increased Incidences
of maliormations and reductions in the
number of Hve fetuses per litter, One “pure”
sampte, ¥, at 100 mg/kg significantly re-
duced fetal weight from 1.8 to 1.8 grama, re-
dueced letal viakility from 6.7 to 714 per-
cent, and increasnd abnormalities from 2.5
to 40 percent, The snomaolies assoctated
with 2,4.5-T containlng no dioxin were exen-
cephaly, eyo sbirormalitles, dolsyed head os-
sification, and hund mb detormities,

Increasing the level of dioxin contamina-
tion inecreased fetel mogtality and the incl-
dence of abmorualities per litter; fetal vin-
blllty was reduced. A ciear correistion waa
found Between the leve]l of dioxin and ab-

- notmslitles per Htter. Although the inel

dence of hemorrhiges also Increased, no re-
lationshdp between it and dloxin level could
be found, Bulging eyes (abeence of eyelld)
and dolwyed ossitication were the most
non anomalies seen smong fetuses ex-
poaed to diexin-conteaminated 2.4,6-T; exen-
rephaly, edema, cleft palate, ectopic heart,
and fused riby were also observed.

Emozson et al, {741) tound no sdverse ef-
fects of commercial 2,4,5-T, containing 0.5
ppm TCDD, on fetal development in Spra-
wue-Dawley derlved rats and New Zealand
white rabbits, Dally oral doses of 2,4.6-T in
gelatin were administered to the rataat L to
3 me/keg on days 9 o 18 of gestation; to the

rubhits st 10 Co 40 ma/kyg on days 8 to 18 of |

eeitation. The investigators found no ms-
ternsl oF cmbryonie toxle effects in elther
gpecies, nor wus 3.48-T considered teruto-
genle vnder the conditions of these exper!-
menls, The most frequentiy ohssrved abior-
malities were aceessory ribe, hydronephro-
#iz, and rotardation in the development of

. the sterncbraa, With the excepiion of par-

tinily cauitled sternebran tn both spacles and

bilateral acoensory ribe in the rabbit, the In-
cidence of theso anvmnelles was greater in
the conirol animals than In the examined
treated groupa,

Sparschu et al. (140} orslly administered
24,5 T, containing 0.5 ppm TUDD, 1o rats In
dally doses of 50 and 100 mag/hg on daya 6 to
1% and 6 to 10 of gestation, reapectively. Re-
milis are given lo Table 234, AL 50 mg/ kg,
there wane 10 signiticant maternal or em-

bryonie toxie effects ettributable to 2,4,5-T

except tor an incrensed incidence of delayed
sl gasitlcation, and a single fetus with in-
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1 Total fetuasa een finTessnd A2 187,
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[Abnormalities { l { t
1{3 fetuses exumined) |- N | {
| Poorly ossified aternebrae| ! i !
I Firen _ I oss.a | 2aet 57 87|
i Sscond and fifih § 3.0 I k.2 1} 4.3 |
| Hultiple } 8.3 . | 12.6 | 1“ 3 t_
l Malaligned staerpebras | 0.8 l 2.1 !' 28.6£;i
{ Delayed csaification i } |
| Interparietal i 3.8 116,887 28.69/|
~ Pariotals l 3.0 }16.83/1 _ 5?.?51]
Lo Ereptala.. SRS Y I T U N4 DO T % W |
a/ Dbats from Sparschu et al, {140).
B/ k1l viabls fetuses frol ans 1itissr,

8/ p € 0.05

testinal hemorrheage. AL 100 mska. 1,457
was toxie to both dams aud febuges, *

Resorptions were obeerved in gl ]lttﬁm %
peveent woere Lotnlly resotbed. Fetal welght
was significantly (p < 0.601) reduced In
both sexes and the scx ratio was shified In
favor of females. Abnormalities observed
which had signtticantly (p < 0.05) higher in-
cldences than kn the controls were poorly oa-
gitled and malaligned stermobrae and do-
Inved zkull ossification. The mveatigutors
conctaded thet the delayed ossification ob-
served in this study wes o reversible mani-
festation, raiher than a irve leratoyento
effect,

(b) Adverse Reproductive Effecls in Qiher
Mommalian Test Systems Adverse repro-
ductive effects of 2,4,6-T exposure hsve
heen observed iu other mammalian test ays-
temna, Lloyd et al. (J73) reported on in vivg
garymatie studies showing reduced upiake
and metabollsm of testosterons by the proa-
tate gland in male mice trented orally with
doscs of 2,4,5-T (6.25, 13.5, or 26 my/kg, ten
thimes dally).

- Yeflmenko (J81) reported on the offects
of acitte and ciuovie exnosure to the botyl
ester of 24,5-T on gonadal and somaetio
tissne I an in pivo cytogenetlc study in

»The high emie of matearnsl taoriakity
cansed desing to be stopped on day 19, In-
atead of day 16, Signiticant rednctiona fn
welzghit galn were alzo obzerved.

msale albino rats. Chropic e{tec?a on the
gonsds were observed sftor expossre to 0.1
ug/kg for two and one hall moliths, Adverse
uﬂelfnu; {auon Al seven mc&;ﬂuﬁ‘:hhm, the ex-

riment wag temu?swd , W were ¢on-
giodered persistent eftects, ncluded testicy-
lay atrophy, decreased speym coumnt, desgus-
mated tubules, and aberraatt calls in the ger-
minal epitholhin, Chromosomal aberyations
wore slso obaerved during the chronio pligse
of the axporiment. F¥Aa evulvation of this
study found Inadeguacies fn the methodolo-
gy which would prevent the drawing of flrm
conslumlone from this date (106},

Rocent studies In rute by Sjoden and So-
derherg (cited Lo (28] apponr to show thet
prenatal exposhre to 2,4,5-1 leads {0 behay-
foral abmonpalities and changes tn thyroid
activity and brain serftonin levela In the
progeny. Gitngle oral doads of 100 myg/ke
weve aduiinistared to nw dmias on days 7, 8,
ot § of pregnancy,

(e) Advevie mm in Avtcsn Spzeies, Tan-
beyotoxle effects In Avian spoctes due to
2.4.5-T axpocure hevo been reported. Ver-

rett (135) siudled the eifects of 3.4,8-T, con- -

tatning ofthor 3Y or 0.5 ppm TCDD, on
chichen eggs. The 2457 wis Injected

- thivugh the eir cell of the 2ggs eftler

preincubation or on the fourik dsy of lmm»
hationn. The sample containing 27 ppm

TCD wae found to be raore lethal (LD~
BO-30 vg/oeg) than the less contaminaied
sumple (LD-80-~100 ug/egg). Both sxonplea
produced teratogenic offecls, Including

17187

chick edemn, eye dofects, beak defects (pri-
marily cleft palnte), Spd short, twisted fect
restlting from tendon slppage. Teratogenic
effects were obssrved at doses as low a8 1
DR (80 ug/eggd with the sample containing
25 ppm TCDD and ag low as 0.125 ppm
(6.25 na/exd) with the sample containing 27

ppm h i

Lty Lutz-Ostertag (128} studied the
action of 4,457, in aqueous solution at 8
coticentration of £ to 10 g/llter, on the oro-
bryonic developmont of quall (Columis co-
turnix faporics), chicken (Gallus pallus),
phersnnt (Phasianys colchicus), and two
partridge spocies (Aleclorts rufa and Perdrix
pendriz), Tho 1437 war administered by
dipping. apraying, snd organo-typic oul-
tures, Almormal goudtal (recis were od-
served In all species, fndicating abnonowd
seaugt differentiation, Purther, morphologi-
cul changes n the testes often gave the ap-
pearance of true testiculay atrophy. Tn sn-
other study, 2457 affected fertiiily in
birda of both soxes (139).

() Stuities in Avian Spacies in Which Ad-
T ocontamingted with less than 0.1 ppm
dioxin, Biradge and Kerr (742) found no ab-
northal development in chicken embryos.
Doses of 12.6, 28, 50, 75, 100, and 126 me/ kg
were injectad fnto eggs on days 0 and 5 of
Incubsatton; obscrvatiors were ninde 48
hotirs Iater. At this developmental stage,
Eldneys were not gufficlently develeped to
detect the tubule Iesfons reported by Blork-
lund and !:me (148,

{e) ri. Btudles have establabed
mz i-lﬁ’l‘ !o fetoiunle snd teralogenic st
Mnalowu 3brag/kg (005 + 0.02 pym
TCDD) jn mice (128 mg/kg {approxis-

mately 30 ppen TCDD) In rate (30; and 30 SO ppm
ma/kg (0.5 ppmn TCDD) i hamsters (1246, TCDD
Cleft palate and kidney anomalies have

been observed in mice, rats, and hamslers.

No fetotoxle or teratogenic effects (no-

etfect Jovels) have been vbserved at doses of /Vo

30 mg/kg (0.05 & 6,02 ppm TCOD) In mice = o
(125) and 25 to 150 mg,/ke (0.05 + 0.02 ppm y
TEDH) In rats (225, —t i

(8} Expostre Analysis. In order to deter-
mine *whether & rebutiahle presumption
anouid be lszued basod on réeproduciive and
fetvtoxic effects, pursusn to
10211 XIXHXD), the Working Group
must deterndne whether or not an ample
wargin of safety exisls between the levels of
2.4.5-T and/or TCDD which produce repro-
ductive snd fetotoxlc effecits, and the
levelig) to which humang cen reasonnbly be
enticlpated to ba exposed,

Thecunmils.tlonohmmolﬂdﬁ«‘rmfoo&
cropa intended for harsan consumpiion and
for uge around the home, recreation sjtes,
aquatic sreps, and ditch banks in 1070 wes
thought to have diminated the poteniinl
axpostve to that portlon of the population
&t risk (wonten of child bearing sge).

'-Sowalchmw&memtrewyem;?

however, have given wonien the

for cmploymert (o areas that once wore
considered open only $o men. Since woemmen
of child-bearing ag2 sre now employed In oc-
cupations such as pestfcide applicators, op-
-erators of highway ocnwtruction and main-
tenance equipment, foresters, and chemical
tormaiaiors, they heve become part of the
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populaiion at riak vmh petentind BxpogUTe

dﬁtcrmmawm&ermmnh
G of mfoty extaty, the Working Group
m first determine hew much 2457 &
wonaAn oould be expoaed to through oral,
darpesl, or iInhalation exposuve, Por eash of
thess analyals, the We
twmntowetzhs&u

4 based

(5T and TCDD wfomd by ERA'Y
gnd Evaluation Division [CE

: ¥a

(a) “Oral Exposure. Por purposes ¢f tals
anxlyals, the Woking Group coosldered
eurvently reglstered waes whare the poasthii-

NOTICES

iy of oral osposnre to 54,57 end/oz oD
exlated, Treatment of rangs and pesture
1and ooudd resii$ in oral expoaurs
fmgeation of masat and il from snfaely
grasing on the trested arep. Since actusl
duta on rweldues of 3.4.3-'1' N sfosls g
fg on tavated rangoland I8 uneyslintle, for
piposss of the 2.4,5T oral exposure whaly-
sy, the wnmg ustd poaldye mro:-
matlon ohiabed in o eec!lns study (37 in
which cattle wero fad oprsideraily higher
anounts of 3458 T than thay would norraal-
1¥ he exposod to In grasing on trestad Ispd.
The tollawing calouletionn are Waied on the
aversge quantitica of food esten por dey (1.6
g, a8 Teportad by Letvman (144, 185).

?.xanms.mmm&mummmm rada.. !

Ahala MiLk  Maak.
20 mg/kg

j|Hoendvorse-affoct
{levol for terato-
{gontcity in mice

lusrlgo level of
iz,%,S-! 1dantilied

G.103 ppu"" 4,2 ppm‘“

Jasflt
20 ag/kg

{3 of food fttop in 19.6% §.5%
ltotal human diet !

TR : i
{Averags smount of 1.5 kg 1.5 kg
;rood eaton por day :

jExposure to 2,4,5-T 0. 0005 - 0,0002
Lres. day S 7 74 7 SOV +:74 1 SRR o

A7 Anlnals werq fed ut 360 ppu 2,§,5-T in the diet for & to

| g}‘;..o.

3 waeks,

This is & varst csse aasumntiou for cows grazing

on freshly-tresated pasture without a withdrawal parjod; ail

‘2ilk and sent was obbteined from suwoh cows,

HMaat (baaf)

inoludes musale, fat, and liver tizsves whieh constitute the

pajor portion or «dible mekt.

To find the & &liy fatake of &
single food itom, ftﬂlply the aversgs dally
gemnt of that Hemn in

the tom diot: For ik, L8 kg 19.0%=0.204
kg; and for meat (hee!), 1.3 kgxt8%=0.089

The quontity of 24,67 tn the sverap?

dally dlet equnis the wverage dally fntaks o

anch food ern mults llod by the jevel
:,4.3-'1' In the food f
Egx0.109 ppra=0.03 mg and for mest
theefy, 6.000 kg 0.2 prm=0,014 me.

The theorstical expesure of an avarage
wonan scuats the wmount of 2.4,5T in the
duily diet dhvided by tho welght of the aver-
gD woumn: For milk, 0.03 mg/00 kg»0.005
and for west (becf), 0.014 me/60

mg/ig; totsl axposure from mitk
moduots coutd be 0.0607 wg/ kg

dasr
mtwdiummm&ueamm~
miis grazsing on ireated rangcelang s oo

mﬂtoumtnrmmwsoi'ﬂmnex- .
ingestion of

t¢ humobs through

- m%nor milk trom sntoalt so exposcd,

Working Clmup congiders that the
difference between the no-sdverse-offect
vel of 3,4 85T for teratogent: eoffocte (30

/if the ealoulated orpl expoenre
Tevel Tor 2.4,6-T (0.000'1 mg/ky rer dny) does

,_,C

: For wilk, 0303

1

comtltu.te en amble margin of sxfety. Since
this riak eriterlon for ciher chronin adverso

mémmwkmwaqkhﬁmimi&mmmmmrmmw S

3 pints
: (1,6 pounda
_! Cor 2;“,5“"?, par

Illu Bilution rato

T i - " s

H

i

)

1

32 pints par 32 pints |

water wntor {

IAmount af dilutaé 0.18 pins Q418 pint {
igetorial gotten §
jon alkein daily !
] . i
1% Diluted paterial 108 - 10¢% |
jabsorbed i
; : i

{8xpasurs levol’ K09 wg 0,0409 ug }
} : : : {
|bose level 6.8 ag/ky 9.0007 ug/hkg i
Ile-ldvarse-Sffect 20 mg/kg 0.02 ug/kg |
flevel for terato. ) i
Lq,wa.a:rm _— —

sffenta Nos not been wmet or axceoded, & re-

m{‘;z;?:rm xéfm"fu" o nomt v crndirct
re. Tn to

thess anElyses, the Working Clroup muat de.

tormeine the amount of 2457 and/or

TCHD which would come In conthct with

the siin mflt!mamwnttmtwwldhe ah-

- mhed.
() Spray dpplicator: Back-pack Spraver.

For purpeses of this annlyals, the Working
Choup asmmed the appliextor to be & 60-kg
womnn of child-beering oge, and the site of
epplication elther & right-of-way or epot
teestpont of pesture or rangolend. The
equipoent i & haok-puck sprayer (168). The
tollowing walvelations of exposurs are besed
on dilution for spraying of three pinte of
formudpted produet per 32 pints of water.
Typloal $4.8-T fmult&om, based on in-
smaction of & IsTge uumber of reglstered
latela (184), rapige Trom 4 to & pounde aclive
fgrodient (asd equivalent) per gallan, The
produet ured ba this exposure anatysls has

A0 sramed concentration of 4 pounds 3.4.5-
T por galion, Tadbel recominendations very
Irom & recommended dBution of 0.004 to 4
poundy scld equivideni por 32 pinds of
water. A dilution rate of 1.6 pounda per 32
pluty hea beon salectad 8 representative of
& typlorlly-umed spray mixture,

Wolfe ot al. {188) studied dermal extosure
to fanthton. during bond beaok-pwck aiaying
for mosguitons for s sTtustions, Espoaure
ranged from 0.1 to 6.3 rag/Ur, with 3 mean
value of 3.4 rg/ky (6 ml/hr). Method of ap-
Plication was 6 hand pressurs sprayer, using
8 0.04 percent spray. Workers wore shott-
sieovod, Open-nacked shiris with no gloves

- or bt Baved on Wolfe's dats, CED {184)

salonisted a dorinal sxpoxure of approxl

mhioly 0.177 piuta par dry. CBD (164) nlso

deleitained that approximataly 10 perceny

of the 2.4,6-T and TCOD ooiing In contact

Shepriood even after SATAING. hascd. on 2
4N, A

Y l‘ilg;\L:tudlea with other peaticides €145,

b M1

3 pints
{0,00000016
pounds TCDD)

FEDIAAL RESIFTIN, WVOL. 43, HO. 78-FUDAY, APRD 31, 1978
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The fellowing calculationa (sse Table 27
tor msthemmaticsd wiil glve the ‘dajly dermsl

sxposare for both 3,457 end TODD: ()

Lonverd the diluklon rate to gramy; (3} mud)-
dply thix figure by 1,600 (for 2,4,6-T) to con-
ett to miiticrams and by 1,00060¢ {for
$TOL) to converd bo nderograms: (3) muiti-
iy thiz Hgure by the dally dermal doce of
illuted materisl; (4) muitlply this teurs by
vhe percent shoorbed; snd (5) dlvide this
fNavge by the waight of the applicator for
he dally exposure to 3,48 or TCLD por
§-hour working dny. -

The Working Qroup considers thst the
dlifevencsa between the po-adverss-effect
level of 3,4,8-T for teratogenie effects (30
mg/ke) and this calculated dermnl expomue
devel for 24,87 (6.8 me/kg), a8 well g the
Afference betwoen the ml verae-etiect
tevel of TCOD for terstogenle offocts (0.63
- pE/ky) wnd this calcuteted exposure losvel
for TODD (B.0007 pg/ke), do not conatliute
a ample margia of safety. The Workiog
Grouy thergfore feconumands izsuance of &
rebntiable presumpiion againsl peaticide

prodncts containing 48T sndfor TCDD
40 CFR Bention

pursuant to
182, 51X AN EXD)L

() Spray Applicator: Treclopmounted,
Low-boom Sprey Eguipment. For the pur.
poze of this analysis, the Workling Groud ae-
wumes the appiicator to be a 80-kg fexaalo of
childbzaring age «lesring brush on elfher
rangeliand or rights-ol-way. The same prod-
uct ¢itad above (24.5-T af 4 pounda/gel) s
betng ased, and the dluiion roate s 1.8
pourids of tormoniation to 32 pints of water
(egual (o 4 pounds of 2.4.5-T per 10 gallons
of water). Based on exposure stutiea
shailar equipment but 3 tifferend herblefde
(i47), the Working Group determidined that,
during an elght-hour working day, the ap
plicator would get 5.048 plus of diluted ma-
terin) on: her skl The W Group de-
ternined that 10 percent of the post:lclde ob

The following calcu!atlom (aee 'I’sble 29
for metheinatios) will give the Jally detmal
efposore for both 2,467 and TCHI: (1)
Convert the dilation rate to grama, (%) mad-
tiply thia flgure by L0049 (for 2.4,5-T') to con-
vert Lo miligrams ard by 10000660 (for
TCHEN to convert to wilcrogrames: (3) multd-
ply i flgure by the dally dermal dose of
diliited muterial; (4) poltiply this flguve by
the percent shsorbed; and (6) divide tlis
figuie by the welght of the apploator fur
the dally exposure to 2.4, 5«‘1‘ or TCDD per
8-hoor working day

-

NOTICES

{ Rl S
| .8 pounda/32 pb b4 ﬁah 'Y
: pound = 22,70 g!pt,
SRS nt
| 22.716 g/pt X 1;000 ns/g u
; 22, ?00 agspty _
i 22,700 mg/pt x 0 18 pt °
P8, 086 2y
: } B,086 mg X 10% a #08'6 vg

408.6 ug f 50 ks "

. fiklnﬂildn -
| - XERD
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b

- {1} 0.00000016 pounda/—
32 pt X 854 g/pound =

. 0400600227 p/pt;

0.G0006227 g/pt X

1,000,000 ug/g =

2.27 us/ph; .

2.27 ug/pt X 0.18 pt =

0.81 ug;

D41 ug X 105 »

0.041 ug;

15 0,04% ug / 60 kg =

N
—r

£
-t

Taph
Pk R p—

Qe fln B BB/ RE 2O AR, e smms onn e e R 00DT R/ KL RAT dOY. ).

18010204 Donnpl Bxpeauce fata. (Rractor, Kounksd. Eguipaant).
i PN R T 4 : ISR

1) 1.6 pounds/32 pt X 454 g/
pound « 22.70 g/pt;

i
{Use Dilution rato 3 pints 3 pints i
i {1.6 pounds (0.00000016 |
l 2,5,5-T) penr pounds TCDD) |
i "y 32 pints per 32 pints |
i water water ?
i o
{Amount of diluted 0,008 pint : 0.048 pink i
" Imaterial gotten : |
;oa skin dally i
i% Piluted material 108 108 i
jabsnrbaed -
H . |
iExpoaura level 109 mg 0.0109 ug ;
ibose level 1.8 wg/ke 0.,00018 ug/kgl-
’ -
IHo-&dverae«Efteut 20 wng/kg 6.¢3 ug/kg !
[level for taerato- §
SY 23 US4 £ T3 1 - - - J
- ¢ 13 - 3-1: — -
Rk bnd, H

2L0D :
- 11) 0.,00000016 pounds/=
| *32 pt X US54 g/pound =
0.00000227 g/pt;

— el - —nra —— A i i

|

§

|

I i _

t2) 22.706 g/pt X 1,000 ms/g = 12) 0.00000227 g/pt X

| 22,7900 mg!pt; H 1,060,000 ug/g =

. } 2,27 ug/pte; :
13) 22,700 mg/pt X 0.048 pt = 13} 2.27 up/pt X 0.048 pt «
| 1,089,6 wg; } 0.109 ug;

{8} 1,089.6 g X 105 = T4} 0.109 ug X 10% =

| 108,96 mg; { . 0.011 ug;

18) 108,96 wg 7 60 kg = [6) G.0tt ug / 60 kg =
JNW“J¢ﬁhmz/ka_nnnwnax IA_“nunnﬂjﬂﬂnxék;mpgxdnnxmmL
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The Working Croup copajders thet the
differonce between the no-adverse-effect
level of 2457 for terntogenic effects {30
mg/kg) and this calovisted derinal expomsire
level for 3.4.5-T (1.8 ragz/ka), ss well g5 the
difference between the no-adverse-effect
level of TCDD for terafogenic eoffects
(0.03u5/ke) and. this calculpled expoasure
{eve] for TODD (B.50818 M/l:g’) do not con-

Imalathion

absorbad

Expoaura level

Doze leval

—— ——— e i i i i = o Bt e .

Voo Dilution r&ta

§ Diluted uaterial

|howAdverase-Effact

ROTICES .

giitute aa ample margh of safely. The
Working Gmup therafory reconenids lusn-
snee of & rebutisble presumptlon sgajnst

peeticids products containing 54,8 end/or
TCDD pyrauant to 19 CER
mz.maxsxuxm

Y Aderiel Applicalion: xzpom! Popula-
tion Direcily Benecth Spray Pians. Caplan

© et al. {167, working with sorlolly applied
O TS ORI 1 T T T .mm.mm. mmﬁmz. Avnlisakion b

{Dermal exposure to
lasrisily =pplled

+:3.556 mg/0. kb pound

s iger asra

Ralab=X

§ pcunda
4,57 psr

10 galions of

wator/aqre

10%

3.1 %8

noﬁﬁt 0g/EE

20 wg/ug

Flevel for teratow-

_ Jgsnig. alLfanks...
The following celeaintions (gee ‘Tabde 31
for mathamaticn will give tha daily damml;w
exposure for both 24857 and TODIX (1}
Divide ihe dermal expcsure to malsthlon by _'

1)

)
)

SR
3 ha

PN
556 ng/0. 46 pounds !
ls pounds = 3t ng;
3Mag X 10f = 3.1 ag;

3.1 mg/ 60 kg =
0.051 npg/kg per day

TeRR
¢.0000904

malatihdon 1 off eprays applied ot 0.46
pounds per 0.96 galtora water/scrs, detér-
minad a dermal exposure to persons directly
beneath the spray pindie for bare skin Chead,
shiatidera, lorearms, hands,

ﬂ:fnﬁsi of 3.538 mg/dsy. With thess dats,

an egtitvalent dermal exposure for 2.4,5-T
and TODD, serially applled at 4 pounds scid
aguivalant 2.4,8-7 per 10 gallons water/acre,
can be detormined.

8 malathion | i

pounds TEDD
per 10 gale
lonx af water
per acre

1 a_s

0100‘}3 ug

5 X 10"6

ug/kg
0.03 ug/kg

s e et T — . b . bR W S P ks S b . -

8RS A

the malathion spplication rate nnd mulitinly
by the spplication rate of 3.4,8-T and TCDD)
to obtain the dermal expasure; for TODD,
mn!t.lply thla ﬁgure by 1,080 to convert o

micrograiny; (2) eaitlpiy this figure by the
parcent absorbed; and (3} dvide this Hgure
by the weight of the spplicator for the daliy
esposure to 2,4.8°% or TCDD per 8houy
working d&y

2enn
1) 3.556 mg/0,

$.003 ug;
) 9,003 ug X
0.0003 ug;

5 X 185

he W
- fitterenco betw et
lovel of TCDD for t.ergt-osmlc effects (0.03
o Tor CDD e et 3“‘%“"““&
or ¥ }g oonstl-
-ﬂﬂanna;g? n%ﬁé . The Work-
Ciroun Alzo comldcm. howaver. that the
fercnee between the no-sdverse-clfoot
level of 2,45-T for teraipgunie effecis (20
wg kg and this ealoulated dermal exgosure
level for 3.4,6-1 (0.651 mg/kg) docs not con-

rev& com.&ders that the
¢en

Tin

amute an mnlq matgin of safety. The -
Working Group thetslore recommends lean-
ance of & rebutiable hremmention egainst
peaticide products contajning 34,87 putsy-
ant to 40 CFR 1631 1aX3 XKD,
{¢) Inhalatisn Exrposurer Aérial Appliot
, ‘Thoere ars no studles avaitable on inha-
axposura of 3.4.5T, There ave, howey-
#y, geveral studlies on inhalation expasiare to

eealathion (187, 168) which CED veed 83 2

0.0000004 pounds =
0.000003 mg X 1,000 =

Y 0.0003 ug /7 60 kg =
mk&.n&n..m:.

%6 pounds X

108 =

moE for this 248.T expooute anslysis
(1845, Caplan ot al. (187} detarmined an alr
ropcenivation, for unpriatected peracns oi-
ractly boneath the spray plane during sppH-
cation sad for two hours aftsrward, of 0.067
me malathion/m* from aetisl applieation of
.40 pounds Al/aellon prer aere. The colice
tion period spanned Lho coure? of the actual
abplication time plus ¢two hourd thereafter,
The suthers congidered the samplag tech-
nlgpie tn be equivelent to aversse lngpriva-
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tion through the mosicls, Thin Inhalation
cxposure (amount avallable for inhalation)
wir 12 percent of the applled rupiathion.
Caplan el &, :mmt peportad that
042 median = VORI
ameter, or vind ) é
work by Akcamn uies (1683, C‘ED (18‘)
estinpied tt-&emeofmemmon
ets which could be inhaled waa under
) ndorons, Sinoe 3.4,6-T is typlcally adplled

l;;l‘ht?w v:;ga {a tllmt. ctrt}lilat sixe wh!ch di'
¥ YOIEe d.mm

50 percent of the volume s o:rops dme
the viad slee and $0 percent bolow 1t

Dfa‘OLQ:‘F g\_g_a, mms

aver-
uu-

~ o enveria\O

85 & modlume o¢ 60RYEE ¥piay, white malsth-
lonlnppltod a3 & fine soray, the peroent of

4,5-1' droplets smaH enosugh to be inhaled
(under 60 microns) would be less than the
percent of roulathion dropleta small enough
t0 be inhaled, Aocoiding to Akesson and
Yates (188), 3 percent of 2,4,56-T epray dro-
pleta wounld be available for inhalation (or %
the amcunt of malathion dreglets kvaslable

for inhalation), on & “worst case™ basls,
The folloning calculations (sec Table 82

. for mathematios) will give the daily inhaia-

tion exposure for both 2,457 and TCDIX

. (15 Mulitply the air soncentration of ma.

qusnlmmxzamm;nhnlshxaauﬁangauna_ﬂa&antAanAn&MAaaA;ngﬁianlm

Ilir concantration of |
laeripglly appiied

0.667 EEIIS
rate of 0.46 pounds malahhion

¥iih application

|

{aalathion - ... poar gallon par agﬂs ‘ :
' |
| - FL Ty |
j9se Dilution rate 4 pounda 0.0000004 i
| _2,%,5+T por _ pounds TCDD |
P . 10 gallons of per 16 gal- |
I . ' . wateor/aors lons of water]
i per aore :
tLung ahsorptinn 1008 1008 !
{Rato ' ' I
| ) |
!Bramth:ng ftate _ 1+8 w3fhr 1 & n3/hr _ !__
{Bxpoours level 0.34 ng 0.000032 |

. por 2 hr ug 9sr 2 br :
1 o :
laoaa level ST T 0,023 ngskg 2 x 10 ug/ks'
: .., peyr 8 nr ) per hr i
ido~Adrorse-Effect 20 splig . o 03 us/kg }
[level for terato- {
laendo_effanta s i

Tahia. 32

FAEICT Y
1} 6,067 mg/ou u por C. 46
pounds X 4 pouads « 0.58
ggiou m X /6 » 0,097 .
ag/au By

2) 0,097 mgfcum X 1.8 cu o/ 2}
|

3) 0.17 ng/hr‘ ¥ 8 * 1,36 ng;

4} 1.36 wg /7 60 kg &
n.qa gg/ks BXFOSUrs

)

{

{

i

i

i

i

!

: he & G117 nafhr;
|

§

{
Bl

§ . XERR

11} 0.067 mg/ou m per 0,86
i pounds X 0.0000004

] pounds = 0.000000088

| ag/en 2 X 1/6 «

; 2. 008605009 ng/oau n X

C. 000009 ug/on = ¥
1.9 ay m/he =
{ 0,000618 ng/hr;

{3
! 8 « 0.000128 up;
{3) 0,900128 /7 60 kg =

0.000016 ug/hr X

{
!
t
|
| !
| 1,000 » 0.000009 ug/fou ngl
i
|
t
!
{
|

-

JMﬂMzﬂxnaa:ﬁnuxixsmnan«ﬁnxml
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lathlen by the smount of 24,8-T and TCDD
spplizd, then muitinly this figare by % for
the Inphatation ezposure te 34.5-T and
TCOY; tor TCUD, muitiply this figuse by
1,090 to convert ta mictoprams; (1) muliiply
this figure by the brezihing rete; (3) owitt-
ply this flgce by eliplit {83 fo gei the B-hour )

expoaurs botal; and (4) divide this figure by
the weight of the applicator for the inhala-
tion exposiwe to 24.0-T or 'TCLID per 8-
hours szposuze,

The Working Group considers that the
difercnce between the no-adverse-effect
Tevel of TCDD for teratogenic effects (D03
isu.fka) and this colculated derus] exposure

aval for ‘TCDE (9 x 10 =2 ug/kg) doea cim~

stltute &n ample wargin ol safely.
Waorking Croup alao oonalders, Mem.
that the ditferents betweon the no-sdverso-
oftect level of 2,4,5-T for teratogenic effecis
{30 mg/ky) and this onlcnlnted dermel expo-
sure Jevel for 2487 {0.038 ma/kg'’) does
oot constibute on amaple margln of anfsty.
The Workipg CGroup therelore resommends
prestimntion

“lsaueacs of a  rebuttable
Winat pesticide veta dontiining 3.4.9-T
purasant 43 16211 (a3 XiIXB).
) Cumulpdive FKrposure The Working
- flroup han alse considered the pomfhility of
& Mugde individual belng exposed through
two or more of sbove routes, The raauits
(derived from o 37, 49, and 31) e

#hown in Table 54, mwﬂkinsamupmo
notes that possible cumntative

several doxin-citaining oau!d
ndadao %MMB 1 Ad inCresse -

The Working Clronp eonsiders that the
differencis botweon the no-adverse-effect
keovel of TCDD floy terstogentic offects (0.02
na/ug) the salouisted oumiulntive expo-
nire for TCDD» in 8iiuations S and §
{eee Tahle 34 do constitute an awple .

mergin of safeiy, The wmms Group also
_ ders, iowever, thet the differencea bo-
tweon the no- lavels of 3,4 817

Hdverae-sffecs

sud TCOD for teratogrnic affacts (20 mng/ ke
and 0.63 ue/kg, rerpectively) and tho calen-
lated tumvlative exposvre lovels for 24,87
in Bitustions 1, 3, e 3 and TCDYY in Situs-
tien I (see Tadle 34) do m& oonmitute an
wnple morgin of sefety. The Working
QGroup therefore recommends tasuancs of &
robutiabis prosurottion ageliud peaiicide
producis containing 2,450 pm-suant to 40
CYR 162 ucaxaxuxm

"J’ohxwm {48) (g0 Cretlon IG(S)). ina
review arilcie, salenleted & dafly inhisdntion
exposurss Lo phenoxy herbicides of 0026 pg/
kg for 8 T9-kx adult, Tho csXculations were
hased or, noiual alr monltoring dnta of air
snvapies coRecled i two whesi-growing
&raar In thoe state of Washingon Juring
pritg aivd Bitner nd analysed for phei-
oxy herbiciden, The author dit not speelly
iwmmn after xppiicetion the ramples wore

FEOBAL REGISTEA, VOL &2, MO, 73--2RDAY, AFUK 2V, 1578
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Sltuation L. 2adeizl |
Orale 00,0007 Bg/kg

Dergal= 6.8 ag/kg

tnhel.- 0.2, ag/ke™’
lCuﬂh s 7.0 Uﬂ/ks . l
I 84t un&;aaw&&*mhs&igi_l '
iOral~ 0,0097 mg/kg .
Dernal- 1.8 ng/ks

Inhgl.~ 0,058/

|Cup, = . t.85 ag)kg [Cup, = 0,00018 ug/kg

i . | :

| &itvatian 1.2, .81 | Situniian.tii. .. 2000
loral"" 0&0007 &sfks i{)rn - Ve
lDermal- 0.051 ugikg - IDarnal- D | 10"‘S ug/kg
{zonal.~ 0.026 mg/kg {inhail.~ 2 X 10°% ug/ka

JJ“HLLJL*wﬁ&ﬁziinﬂiéxiu. ...... ,1

uuxahxamaa&wmﬁgmu&a&&xnmgzpnﬁnnsmxg“£a3+ﬁwlﬂﬁaamtﬂnnm
Sliunarion R1;

{orale
iDermal~ 0,0007 usika

Innal.~ negiigivied’

fcum, = Q.0007 ug/kg
a;xuax;aangz;ﬁgxann
tﬂt‘al- o il A M

{Dermale 0.00018 us/kg
{Inhal.~ negligibled’

an»wammlwxwlalfmaaéna.,-N ,

ROVICES |

-

.
L—.._m_.-..“__......._._._.__..._.

a/ Caloulations were pade on s worst~casse basis as 3%

of dermal exposurs based on Wolfe {179) who atates, Yover
975 of the pestieide %o which the body is subjectad during
post expoaure situations, and especially to applicatora of

' 1iquid sprays, is deposited on the skin.®
sxposure values worg negligible:

TCDD inhalstion

Situation #1, 21 X !Q“G

ug/ka; Bituation #2, Sk k 1077 ug/ks.

V. S3UDika nmaum !0 VOREISLE ADVENRY |
SFYELTE

Thia agcllon addroecs othar types of ad-
verse stfects of 2, 4, 8T for which the
Working Group hes determined that Insvi-
Tlelent ovidence euluis (o Inltlate 8 rebutte-
ble presvmpiion, ‘The Agsney solicits com-

mente frot registrents and other intereated -

parties ot the evidonce lnted below, wnd re-
Quecid submission of any additions] stadies
or ralevant Inforwation on &, 4, §-T and/or
'rl;cctg.n relative to thess potentinl sdvarse of-

A Muytagenioity. s«mMa
i?"“‘“"’;f#o":m‘m‘““%“* St

¢ presu 8 pod )]
ingredient(s), metabolitels), or degradation
product(s} induce mutagenic offects, as de-
. bermined by multitest evidence.

1) 2, 4, 5-T-(a) Poxitive Study, Majumdar -

and Clolls (178) fed male Drasophile mlan-
ogaster either 350 or 1,000 pom dloxin free
%4 5-T (cbisined 'tm_m_‘ et

' hmods of oltspring. ¥

an Bodak)

mr 16 d?ys. They wevy then mated to gets of
emales to gonierate three 4-day
fiiea were slioweg 10
mate, and ¥y fOles were sooved for X: ll.nlmd
vocessive lethals. No differences
brgodi wers noted, and data from all bzwis
wara pooled. Thoe peroent lethals fu contrels,
250 and 1,000 ppm groupe wore dose-relnted
end wero (.00, 0,030, and .88 percent, re-
apectlvely, The conirol vs, 1,000 ppm lethal
rates wore significently different frem onw
another (p < 0.01). ¥ihyl methane sulfon.
atg (360 wes fucluded a9 a tiva oon-
trol; 1% %ed 13.70 percent iethals: ‘the
tote] narslyer of files In esch experlmentel
groud Was no larger than 3,060,
(b) Negative Studies, The mutagerdsity of
2. 4, 8T wus svaluated by Brecgovich ef ol

T {148, enploylng ihe procedwre of Awmnes,

using five slzalns of Balmonella typhisiur
funi without activetion. They conchded
that 3, 4, 5T I8 vot mbiegenic,

Fulita et al. (149 reported chremosomai

&bnormitios i tr o0 eytogenciio studies

of hunnan lymphocyies expesed to 1
10¢ M of 2. 4, 5-T, which containe
pp TCDLY. Breaks, deletlons, and
wers obsorved, Chromnstld break: incr
with increasing concentrations of 3, -
It woa not poselble to distingulsh o)
this war & togic effect or a.potentiat g
eftect (250),

Majumdar and KHall (188 reportad
avtogenotic eftocts of 2,4.6-T* on b
bone-marrow Selle of Mongollan gerhil
sndmals were injected with total aman
2.4.5-T at the rate of 50, 150, 250, 350,
mg/ kg body welght over the 5-day per
the study. Increasing numbera of chirc
#aps, breaks, and [regments were o
at 330, 350, sud 500 rag/kg doeen ¥
change fgures or tsochromosome go
bhreaks were obeerved. This i not a
tive experiment for indieating the pot
of 2.4.5-T lor caawing heriteble chrope
damage (170 Toxiclty etfecis of the «
cal could glve aimdlar results (170,

Davring and Holgeen (171 eport
an i1 vivo siudy on the eytogenatic ¢

. on bong-marrow celle of Aur mw

{ragle mlee) induced by a Swedish eor
diat 2.4.5-T ester formuiation ' and itz
poiwenis, The study showed thei 7
commerciil products can adfect chre
mal and reproductlve mechrnisnis. Tv
ferent siraing of mice were used with 5
resuits Yor both. Thess resualta cory
with effects scen in Drozophila, ‘Th
thors stated that chromatid fnter-
Eracxchatizes wera noevar observed.

- study was ned carried out sufficlent]

the domonstration of chromosomsl &
goch a8 rearrangements in future ge
tions of sounatlc cells (1700,

Davring aid Sunvar (172 demonst
evtogenotic effects of s Swedish comm

- 34.5.T formulation ® on cogenesis and

embryogeneais in Drosophile melanos
A 80 percent decrease In fertility fo
flles wu8 deterninigd to be 250 pran.
level 1a 40 to 80 thnes 1oes than {leld us
eentration levels. Repsoductive and ch
somal offects wore observed.

AN - P AT Y

"The 24,57 used in this study was
chased from Bustmsn Bodak Co. He
ter, N.Y.,, and contalned no measy
amount of TCDD, The authors do uet
cale the limit of sepaitivity.

%¥The concantration of TCHD wes gu

“teed to bo logs than 0.1 ppma in the pro

®¥YCDD concontration was less tha:
phm I this formulation which was test
practical field use concentrations or low

I
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4113, Kelietman, C., M. Layten-Kellor-
monn, and C. R. Shaw. 1873, Genotie vart-
droxginee in

KourL R.E. R A. Balemo, md C. E.
Whltmire. 1673, Relationahips detween aryl
hydrocarbon hydroxylase induciblity and
setisltivity to chemteally Induced subcutane.
ous sareomar i various géraina of mice, J,
Natl. Cencer Inst. G002):365-368,

*118. Poland, A, and E. {Mover. 1973,
Studies on the mechanisn of toxiclty of the
chiorinated dibenzo-p-dioxing. Ewvirom.
Health Pergpre, 5:345-281.

*118. Poland, A., and B Glover. 1574,
Comparieon of 3, 3, 1, 8-tefrachiorodibenzo.
g;:llmm. & potent Ingucer of aryl hydrocar-

roxylase, with amethylclwlanth
rene. Molec Pharmacol. 10:340-359,

*111. Poland, A, B, Glover, and A B,
Kende. 1076, atermpecme. high affinity
binding. of 2, 3, 7, 8-ictigchiorodibenzo-p-
dioxin by hepuuc cystosol, J. Blo. Chem,
253¢162:4036-4048,

4118, Allen, . R., D, A. Bmottl 3. P. Van
Mitler, L. J, Abrahamaon, 1. J. Latch,
Undated. Morphologienat chanm n mon-
- keys consuming a dlet contalning low-levels
of 2, 8,1, a-t-etmhlorodlbemo-p-dloxm {n
Press, P, Cosmet. Toxlcol.)

119, Green, 8. 1976, Cyiogentic evalua»
tion of soveral dioxine in the rat, (DRAPY-
unpubiished.)

*1%0. Tung, T. T. 1973, Priraary cancer of
the lver in Vietnan. (Tranal. from French.)
Chirurgle 89: 4127-430,

121, U8, Department of Health, Educa-
tion, and Welface, 1069, Report of the See-
retary’s Commisslon on pesticides and thelr
relgtionshlpy  to  environmental Malth
Washington, D.C.
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