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SUBJECT: N—nltrosoglyphosate, TOX studles, Acce551on No. 229785, submitted by MonSanto,
S 5/6/77 (RD 131, Special Rept. 478" L. H. Hannah et al.k TB evaludtion of
‘Petitioner's (3/20 and 5/21/78) comments on EPA @/13/78 and L/20/78)1etters
> concernlng them - glyphosate PP 5F1560 (and other glyphosate PP's)

FROM: TB/RD Mary L. Quaife, Ph. D~ /,0 s
- R S e
;TO: Mr. ‘R. . Teylor, PM 25 /57 ’224?/£éf>
.. PP No. 5F1560 - - /6 Monsanto
(Reg. XNo.- 52&-308) S St. Louls, Mlssourl 3
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;, 1. Results of the Ames—type 1n v1tro test w1th and’ w1thout metabollc
' actlvatlon, as coeducted _are negatlve for mutagenlclty of ‘

N-nitréglyphosate., '
_ Cla531f1catlon~ ‘ Core—mlnlmum _ '
e DT - Levels of N—nltrosoglyphosate tested ar® Judged lower than
e f optlmal. i )

2 Results of the mouse domlrant—lethal test as coaducted are }

negatlve for mutagenlclty of N—nltrosoglyphosa,e. Test done at IBT. Y

Cla551¢1catlon. - - Core~minimum o
Test doses used are too low, relatlve 12] the oral acute

toxlclty (rat)

- 3e Results of rabbit teratologlc test, as conducted, are negatlve
h for teratogenicity of k—nltrosoglyphosate. TeLt done at IBT.
Cla551flcatlon-‘ Supplementary
a. Too low test doses used, relatlve to (rat) acute
oral toxicity. : .
b. Too few dose levels included. . . - e : R
c. Positive control omitted. TR )
- d. - Statistical analysis (Mann-Whitney) shows the observed dlf-
ferences between 30—mg/kg and control groups in numbers
' of resorptions and numbers of live young/lOO 1mplantatlon -
. _ Slt%ﬁ for each litter can be ascribed to - chance,rﬂa+ to 4%v,erﬁ3
. v B t+iTioney a.])t«a.eS' .
S fRECOMMENDATIOH:, We recommend that this TB ovaluatlon of studles *on .
N-nitrosoglyphosate be added to the record for TOX data on glyphosate,
(PP No. 1560 and others) .

¢

. XN.B. vPetltloner included a 6—month 1nte”1m report. of carc1nogenlc
: - study on N—nltrosoglyphosate in the hamster. Since the report
was dated May, 1977, the projected 18-month study should be .
completed, or nearly so.

%79/73 ' ' :
ePA Form 1320-6 (REV.B.7e) -8 ) . ' — =




- PP No. 5F1560 ; -2 - , June 1L, 1978

Following are excerpts from.our TB memos [whlch correspond to
letters (memo title, above)]; Petitioner's reply; and our comment/conclu31on:

Regarding Ames—type in vitro test for mutagenicity of nitroglyphosate
(using microorganisms) from Litton Bionetics, LBI Project No. 257L,

"2§Al What are actual amounts of N-nitrosoglyphosate, and of positive
control chemicals used in the test....(per plate)?"

Petitioner's answer. Amounts of 0.2, 2, 20 and 100 micrograms (ng) per-
plate were used.

Anmunts of positive controls used are - methylnitroéoguanidine, leug/plate,
guinacrine mustard, 2-nitrofluorene,  2-anthramine, 2-acetylaminofluorene,
and 8—am1noqu1nollne, each 100 ug/plate and dimethylnitrosamine,

7,400 ng/plate.

Our coment/conc1u51on on 2(A). This factual answer s satisfactory.

*m2(B) Was a sufficiently large amount of N—nlt”osoa_yphosate tested su
that, evén if it were of considerably less mutagenic potency than the
: p051t1ve control chemlcals used it could have yleld-d a positive result°".

Petitioner's answer. "WHighest dose of ni trosoglyphO»ate tested was such L
that 2 slight degree:of toxicity is evident....(Pe.itioner) did not perform
toxicity tests on nitrosoglyphosate....(However), ilight toxicity in
the Ames test results is shown....with strain TA-1:37 at the high dose
in activation assay, as evidenced by the reduced mumber of revertants..;b"

#,.....Positive controls produced 51gn1flcant mutagellc responses at similar
or substantially lower (amounts) than that of N-ni.rosoglyphosate used.
Thus, a sufficiently large amount was used."

Our comment on 2(B). We do not find the rather small decrease — in absodlute
numbers — of revertant colonies (from 15 to A4, cf. Table 1) especially
convincing evidence of toxicity caused by the top cose (100 pg) of
nitrosoglyphosate tested; it could been due to spontaneous variation.
Such "toxicity" was. demonstnmed in only one of 12 ,est systems used (six,

*each with and w1thout liver S—-9 mix present).

We note, in Ames paper (supplied by Mr. S. Biscardi of TB) - Mutdtion Res. .
- 31, 3L7—6A (1975), that Ames requires a negative result at-a level of
test chemical equal to SODng/plate before considering it negative for
mitagenicity; whereas top level of nitrosoglyphosate used in present test
is lOO,ug/olatc. Thus, Petitioner's hlgh est level of test compound
r 5 only one-fifth that recommended by Ames.

Whereas p051t1ve controis wére used in amounts equal to, or one-tenth .
of, the amount or test compound yet in one test system, the positive ¢ontrol,
N—dlmethyl _nitrosamine, was used at 7,400 ug/ late vs. no more than 100 ug
of nltrosoglyphosate. Again, it appears that - especially in this latter
test system — the amount of nitrosoglyphosate tested is unduly low to show
a response if is a weak mutagen.
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Qur conclusion on 2(B). We do not consider the levels of nitrosoglyphosaté,
that were tested are optimal to show positive results, if it is a weak
mutagen.

"2{02 What aséurange is there that N-nitrosoglyphosate was stable in the
test system?" : P '

Petitioner's answer. Petitioner believes that it is as stable as the
positive control, methylnitrosoguanidine. ' g

Our comment/conclusion on 2(c). We do not require furtherAinformation/éom—
ment on this point. - ' ~

General conclusion on 2, The Ames'test, as conduéued, is negative for
mutagenicity of N-nitrosoglyphosate.

Classification (Ames test on nitrosoglyphosate): .  Core-minimum.
. l. Top level tested is only one-fifth tnat recommended by Ames.
2. Evidence that this top level was limiting due to its toxicity
to the microorganisms is considered to be weak.
3. Indeed, in one test system, the posi.ive control, dimethyl—
> ) nitrosamine was used at a level 74 times the amount of test
' compound used. '

For the above reasons, the levels tested are judﬁec below :optimal .

Regarding mouse (ddminant—lethal) test on nitrosog.yphosate from Industridl
Biotest, o - v

"3(C) Part C (mouse dominant-lethal mutagenicity est on N-nitrosoglyphosate)
from Industrial Biotest is judged unacceptable beciuse of the very low
intraperitoneal (ip) doses of N-nitrosoglyphosate ‘ised (5 and 10 mg/kg
respectively) relative to its high oral LD50 (ca. 3,000 to 7,000 mg/kgs

in the rat - unless the low doses can be justified."

Petitioner's reply. The choice of dose levels (5 ind 10 mg/kg)Awas o
provide amounts far in excess of any intended exjosure to N-nitroso-—
glyphosate. ' They should beuafgggﬁed for regulatory purposes. (In:
reply to a further question(j« an intraperitoncul (ip) LD50 for
nitroioglyph3sate in the mouse is known), Petitioner says he knowrpof
none. : :

Our cemrent on 3(C). At lecast, the ip LD50 in the mouse should have been
determined and the test doses chosen to be substantial fractions of that.
However, since an ip LU50 is,usually, consideratly lower than an oral '
LD50, we now judge this study acceptable.

We disagree sharply with Petitioner that doses should be chosen based
on probable human exposure. They should be in the range of dosage that
. produces some definite toxic effect.

)

‘Qur _conclusion on 3(C). Test as conducted is negative for mutagenicity

Classification (dominant-l¢tual on nitrosoglyphosate): Core-minimum
1. Test doses used are too low, relative to the oral acute
toxicity (rat). '
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- Regarding rabbit teratologic test on nitrosoglyphosate from IBT,

w, Part D (teratologic test by Industrial Biotest on N-nitrosoglyphosate
In the rabbit) is judged unacceptable. If repeated, it should use larger
test doses, some of which are demonstrated to be toxic to the maternal
rabbit; use at least three dose levels; and, preferably,'include a positive
control." ' '

Petitioner's reply. "....Study (had) adequate dosage levels, number of
dose levels, and with a strain of rabbit of known sensitivity to.

teyatogens.%,.(Eggqg,is)‘a significantnincr@gsgtgqxphe number- of resorptions

ane e ST hibindose group. A% indifdtive” of ‘matérmal and/or fetal toxicity....
which is, therefore, the maximum acceptable dose level....(One uses)
a third dosage only when a teratogenic effect is shown on high-dose.

group (which is) not the case here."”

* Qur comment on L. We do not agree with Petitioner's reply.

1. We reiterate, experimental design is deficient, due to too few dose

~ levels; too low doses relative to- (rat) oral LD50; and omission of

' positive—control group. o ' ‘

In "Current Methodology in Teratology Research," Co"lins (in,"New Concepts
in Safety Evaluation," edited by M. Mehlman et al , John.Wiley and Sons,
New York, Chap. 6, pp. 155-75) outlines the Teratology protocol (rat)
used for testing the GRAS (generally recognized as safe) substances
by FDAs At Jeast 20 pregnant females/group to bé used; =

At least four dose levels to be included; .
The high dose to be 10% of matermal oral LD50, if LD50< 16 g/kg;
The low dose to be 1% of the LD50; : ,

o ug; Logarithmically. spaced, Intermpdiake; FUEHDS to be used; and
In contrast, Petitioner's study (rabbit) used two dose levels, the higher
being less than 1% of the oral LD50 (rat), and the lower, only one-=third

of the higher dose, and no positive control. Preznant females included
per dose level number 13 to lh. A ﬁezﬁfift centra)  is mcijuded.

2. Ve do not agree that Petitioner's higher dose used caused maternal
: and/or fetal toxicity and, thus, qualifies as a.'™naximum acceptable’
dose level. ‘ g

Petitiggq;\ques’phas_g{giyrqp,‘"t...(t e)....revealed....signilicant

increase i E€he' rumber-of 1ive young/T00 4mplantatidn” s1tds in the....
30—mg/kg4(higherélevel) nitrosoglyphosate group." He says, "higher
dosage levels would be expected to severely reduce the number of viable
young available to show terata," (3/20/78 letter, F. R. Johannsen,

Monsanto — PM R. J. Taylor, EPA).-

The letter does not indicate to what dosage group the above BO—mg/kg -
group values are compared; one might assume it is to the controls.
However, inspection of the data does not clearly reveal such
biologically significant differences, as are claimed, between top

. dose (30-mg/kg) group and controls.
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We have made statlstlcal comparisons between control and hlgh-dose (BO—mg/kg)
groups (courtesy of Dr. R. Schmitt,. TB).

Statlstlcally, by one-tail Fisher's exact test, the crude ratlo, number
of res orptlons/lOO implantations sites, 1is 51gn1f1cantly‘(;)<0 001)
higher for the 30-mg/kg rats than for controls. "This would correspond
to Petitioner's claim (above) of a "51gn1flcant increase."

However, by the non—parametrlc Mann-Whitney test (used for teratologic
evaluation, as noted in, "Teratoqunis of Pesticides," Chap. 8, pp.
655~77, in the "DHEW Secretary's Commission on Pesticides and Their .
Relationship to Environmental Health, December, 1979), the ™mull
hypothesis'is not refuted, and the alfference between the 30-mg/kg and
control groups in numbers of resorptlons/lOO 1mplqntat10n sites for each
11tter can be ascrlbed to chance. ; : ] . ‘

FurthermOre, use of these two statistical, tec¢hnics showed no significant
difference between control and BO—mg/kg groups with respect to the second
data category. That is, there is no significant (p>0.05) difference
in the crude ratic, number of live young/lOO dmplantation sites, between
certrol and 30—mg/kg groups by Fisher's one~tail iest. And the differences
~in nuibers of live younc/lOO implantation sites fcr each litter between
BO—mg/kg and control groups can be ascrlbed to ch<1ce by the Mann~Wh1tney
tests

Land )
See attached pages, for detalled calculatlons..

Our conclusion on L. Results of the (rabbit) test as conducted are negative
for teratogenicity of nitrosoglyphosate.

Classification (IBT rabbit teratologic test on nitrcsoglyphosate): Supplementary

l. Inadequate experimental design - doses used too low, relative-
to (rat) oral LD50; too few dose lev:ls included; and
positive control omltted. ‘

Note° Our statistical (by Mann-Whitney) analyses dc not uphold Petltloner s
" contention that top dose, 30 mg/kg, ig demonstrablr, a maximum.
acceptable dose; since the observed increase in nurmbers of
resorptions and decrease in numbers of live young/.00 1mplantatlons

-~ 5ites in BO—mg/kg group, compared to controls, car be ascribed to chance.
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