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August 24, 1967

Trifluralin (Lilly 36352)

Treflan

2,2,2-Tr1f1uoro-2,6—dinitro
N,N-dipropyl-p-toluidine

- T ey oM, CH
7 .

< H
48.5 - 49°C 3
Cy3 Hye F3 N3 Q4

Water - 500 ppb
Acetone - Soluble

Herbicide

Product is registered for use on certain
crops but is now being reviewed for use
on sugar beets {also carrots, cantaloups.
cucimbers end alfalfa)

Lilly (Elanco)

August 28

A temporary tolerance of 0.05 ppm on Sugar
beets was granted on July 29 by FDA.
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Acute Mouse Oral : LDgg = 5,500 mg/Kg
No toxic effects given.
Acute Rat Oral . Male and Female Adults LDg = 10,000 mis Ky

Weanlings LD3g = 5,436 + 713 mg'RKg
Newborn (Intragastric) LDsg = 573 + 30#%
mg/Kg. )

Toxic symptoms'not given.

Acute Rabbit Oral : LDO)Z,OOO mg/Kg
Acute Dog Oral : LD0§»2,OOO mg/Kg
Acute Chicken Oral : LD0‘72,OOO mg/Kg
Rat lnhalation . : 1lbpr» 2.8 mg/1/hy

Rabbit Dermal LD, 7 2,000 mg/Kg

Pabbit Frimary Dermal . Non-irritating
Fish Oral . Bluegill Sunfish Finge:lings Lig, = ar -
a,6 ppb

Painbow Treut LCsg = Q.,! ppm
Goldfish LCsqo = 10 ppw
Plack Bullhead 1L.Csq > 1C ppm

Crronic Rat Oral (Study No. 1) . Rats fed a dietary 1evel of 2C.000 ppm
: of the compound showed significant
growth retardation and bile duct preiifera-

ticn when compared to the other groups
(0.0, 20, 2090 and 2,000 ppm diet). N¢
animals at the 20,000 ppm surv ived mwore
than 460 days (in & 730 day studyl ant
this seemed to be significanily different
from the control group.

(Study No. 2} . Male rats fed 1.000 prr and 2,000 ppm
over & two year per;od had sigrificsniy
larger thyroic glands at necropsy thas
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controls and animais fed 200 ppm dletar?
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levels of the compound. There

was no significant hematologica!
difference between the contrnls

or any of the test animals. Fatty
metamorphosis of the 1iver was seen

in a test animal act all levels more
frequently than in controls. There
also appeared tc be &n increased
{ncidence of progressive glomeruio-
nephrosis in test animals as compared
to controls. Two male ratc &t the
1,000 ppm and one male rat at the
2,000 ppm dietary level had phecchrome-
cytomas. These were not sgen irn the .
controi rats or in the raio 2t 200 ppr
dietary level.

Chronic Dog Vral (Study Ne. 1) . Dogs fed levels up tcC 25 ma/Fp 11.000
ppm. showed no abnormalties in hemato-

jogic values, weight gain. fooc con-
sumption or autopsy findirgy alter tw

vears of fnjestion of the Compeang.

(Studyv No. 2) : Dogs fed up to 10 - mg/Kg 7400 ppre £
twe years showed no signiflicant
differences from controle in hemato-
logic velues; serur chemisirles o7
yrinalvsis., {ross and micr<
necropsy findiags showed fatty mete
morphosis of the liver im ootk éegs
at the 10 mg/Kg level (not present at
the 5 mg/Kg level oY 1nwer ),
Study No. 31 . Grossly there wes emesis ol eroretian oi
3 vear) the compound in the feces of ¢rimals al
the 1,000 ppm jevel. Althourk uot
reported there was & strristicatly
significant elevation in tho alks
phosphatase in both mele and femlie
animals at the 1.000 ppa (20 mp kg’
dietary level. This was alse true for

X 1 anc

females at the 10 mg/ilg teve
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there appeared to be an effect on

males but the group was toc smali

to be adequately analyzed statistically.
Lipochromic pigment was present in ail
treated animals and not seen in any
controls. A dark brown pigment Wes
seen in the renal convuluting tubuies

of two animals at the 25 mg/Kg level

but not in controls or animals at the
10 mg/Kg level.

Reproductive Study (Rat) i Poor 4 generation study with conclu-
sive results for first generation enly.
Definitely decreased fertility due te
compound at the 2.000 ppm diet level
after first generation (not present at
the 200 ppm level). In the first
generation the male livers and thvreids
were significantly larger in ihe 0.2%
1et group (not at 0.02%" Agierel
glands in the 2nd. 3rd and 41l generis .
tions {n both males and females at
both dietarv levels weighec glgrificantiy
mcre than controls. Kidnevs and live s
ty the 2nd ard 3rd generatiocns welgbeC
more than vontrols at both: ¢ierary
levuls (C.2% and 0.02%). wvaries in
fepales in the 2nc, 3rd anc Ltk genera-
tions at the 200 ppm dierary le €l
welghed significantly move thar conrrcls.

Rejroductive Studv (Dogs) . One runt female dog ¢zlivered by on€ of
tte females at the highest dosage level
(20 mg’kg leve: deily for ve vearst. T 47
No other effectis oOT gbnormeit ies wereE

seen.
Tetrology Studies (Rats) . No congenital defects seen.
(Dogs) . One runt dog bern of a female st the
1,000 ppm dietary levei fc. - vears. N7

other gross abnormalties scen A<
necropsy dene’.
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(Rabbite) : Pregnant does on the 1,000 mg:Kg
dosage level of the compound lost
weight during pregnancy. This was
of questionable statistical signifi-
cance when compsred to controls
(0.05>p>0.02), One animal at
1,000 mg/Kg level died while pregrant
with no cause of death evident &t
autopsy. Under developed hind legs
and hind quarters in 2 of ¢ fetuses
of a litter frorm a female &t the
225 mg/Kg level. No other gross or
microscopic abnormalties seen and no
apparent differences in stillborn
rates between controls and test animals.

Cceopational Hazards :  Urine sampies on workers expased te
triflurelin during formulation chowed
ro evidence of trifluralin or relatad
compounds (no exposure doseg= given
and method sensitive to l a ent,

Meoaboalio sioCies : Pathwavs shown In final secraiorn of
evaluation,

Gezahplic Pradects
St Vi el
i Mouse I.D;q = E).SZ - 83 P’/}\b’
i Rat : LDy = 10 mg/Ke - No toxic effects
P nosed
IN i
4 * -
o .~ Dogr LD, » 2.0 g/Kg
ooy i Q P
Nl ?
’ . Hen : LDy »2.0 g/Kg
13! e . P ez . - .
ST Fish © LCgq (96 hrs) = 223 pph £or fernead
minnows
*
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11 - Mouse : LDgg = 2.26 + .12 g/Kg
C .
/\ Rat : LDgg = 3.7 % .24 g/Ke
)\ :
\ Do . LDy = 2.0 g/K
C.NKR\’VO-. g 0 e/ke
4 ¥ Hen . LDp= 2.0 g/Keg
.H/ NH
Fish : LCgqo (96 hrs) = 162 + 95 ppb
111 Mouse : LDsg = 1.8 + .17 g/Kg

CNS depressicn and diarrhea
seen after treatment.

S Rat . LDgg = 1.16 + .1 g/ke
’)\\, CNS depression during first
£
S0 48 hours.
b
o A Dog . LDgY 1 gm. Emesis between 24

and 48 hours with sedation it
A 1.0 g/Kg level but not at .> g/Ke
I level.

Hen : 1lDgp2 1¢2 g/Ke. Hens had persistent
fecal discolcration and dicr-rhel with
occasional biood in feces.

Fish : LCsp (96 hrs? > 900 ppb frr fatnead
minnows.
v Mouse : LDgg = 3,44 + 1.5 g/Ke
S rﬁ Rat : LD0>-25 mg/Kg. No effects noted.
- \
G k\7 Dog : LDgYy 25 mg/Kg. No effecte voted.
{ - ,
I NG 7N Hen : LDg25 mg/Kg. No effects noted.
Vb "3
) Iy i Fish 1 LCgq (96 hrs) = 525 + 232 ppb
/‘J\ . ' i{n fathead minncows.
S i
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Subacute Oral Studies
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Mouse
Rat
Dog
Hen

Fish

LDsg = 2.26 2 .7C g/Kg
LDy > 25 mg/Kg
LDy > 25 mg/Kg
LDg p25 mg/Kg

LCSO (96 hrs)7900 ppb in
fathead minnows.

Stetistically significent decrease
in final hemoglobin in rats fecd

.2% of the compound for 105 davs.
This was nor seen at lower level
(.02%). At highest level there
also seemed to be & decreased terni-
nal weight and an jncreasec¢ liver
weight when compared to lOwer dnsage
level and contrcls. There wag an
{ncreased incidence of "hyalinsa
degeneration" of the convoluting
tubules of the kidney in the test
animals when compared to cuntreis.

Questionably significant Gose-related
decrease in body weight anc increase

in unit liver weight. Alsc &n {ncreased
incidence of "hyaline degeneraticn”

of the convoluting tubules of the
kidneys &t both dosage levels.
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Fat Assay Study : Majority of the compound was i{sclated
as the unchanged trifluralin in
concentrations up to 56 ppm (in rats
and dogs on 1000 ppm dietary level
for two years), The other wajor
metabolite was the product foimed by
removal of one of the N-propyl groups.
This was present at a maximum concentra-
tion of 2.69 ppm in rats at the 2000
ppm dietary level for twc years.

59



~—

Data Needed

Eve irritation study
Repeat reproductive study

Further information of the lipochromic substance in the
liver of test animals

Dats on capsules used in chronic dog studies
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Summary

Trifluralin appears to have a relatively low toxicity in large doses

acutely., It also has relatively low toxicity dermally and by inhala-
tion. Newborns are much more susceptible to the compound (nearly ten
times more so) than adults. The material is alsc extremely toxic to

fish,

1n the chronic studies the compound seems to have its most toxic
effects on the liver, kidneys, thyroid, and adrenals. In the liver
of rats there was an increased {ncidence of bile duct proliferation
and fattyv metamorphosis. Evidence of liver toxicity in dogs included
the presence of a lipochromic material in the liver cf test animals
(but not controis), fatty metamorphosis of the liver and an elevated
alkaline phosphatase. The elevated alkaline phosphatase was not
reported by the company but was statistically significent in dogs at
the jowest dosage level (10 mg/Kg) in a three year study. Evidence
of kidney toxicity in rats included a questionable increase in
“progressive glamerulonephrosis" in test animals when comparec to
contrels and 2 dark brown pigment in the convoluting tubules in deg
kidneys at 25 mg/Kg (but not in animals at 10 mg/Kg cr controls’,
Thyreid toxicity was seen {n rats at the 1000 and 2000 ppm dietary
level (they had significantly larger necropsy thyroid weights thar
animals at the 20C ppm level or controls).

There were several results that made one suspicicus of adrenal tcxicity
{n the curonic studies, The first of these was an increase in pheo-
ctromocytomas in rats at diecary levels cof 1000 and 2000 ppm (nct at
200 ppm or controis). Aso the adrenal glands of test animels of the
second, third and fourth generation of a rat reprodactive studyv were
sign’ficancly larger than controls even at the lowest dosage level
(0,02% of diet),

There were several other significant differences seen between cortrels
and test animals in the reproductive studies. There was & decrease in
fertility in rats at the highest dosage (2000 ppm) level only. Necropsy
liver, kidney, thyroid and ovary weights differed significantly beiween
controls and rats at both dietary levels (lowest dosage was 200 ppal.

In subacute studies done on the metabolites of trifluralin, there was
a statistically significant décrease in hemoglobin values in rats on
0.2% levels of the metabolite 1 (formed from removal of an N-propyl
group). This may have been due to the formation of methemoglobin.
There was also an increased incidence of "hyaline degeneration’ of the
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convoluting tubules of the kidneys from metabolite 1 and alsc metabolite
11 (formed by removel of both N-propyl groups and replacement with Hi.

These findings with the metabolites are most probably of no consequence
because a fat assay study showed the majority of the compound present
in chronic etudies was {n the form of the unchanged trifluralin.

1n conclusion, it would seem that the main toxic effects cf trifluralin
are long-term chronic changes. The two main areas that seem to be
effected are the liver and possibly the endocrine system (as evidencer
bv thyroid and adrenal changes). 1t may be toxic to the kidneye also
on a chronic basis. It {s my feeling that registration of this meterial
shouald be deferred until an eye studyv is done and a no effect level is
established 1in &an adequate reproductive study.
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