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N-Nitroso-Glvphosate

Residue Chemistry Branch (RCB) has determined that technical
glyphosate contains Ne-nitroso~glyphosate (NNG) as a contaminant
at levels of 0.1 ppm or less, Current policy on nitroso contam-
inants is that oncogenicity testing for these contaminants wil)
normally be considered only in those cases in which the level of
nitroso compounds exceeds 1,0 .ppm, Therefore, although a chronic
feeding scudy in rats was reviewed and found unacceptable, no
additional studies are reqguested at this time,

Acute oral tokicity data for NNG (Youhger Labs,, 1975; ibid,
1976, place it in Toxiecity Category III. Other acute toxicity
dat for NNG are not available in Toxicology Branch fx]es.

Chroniu tox101ty studlas in the doy and rat were conducted

at IBT, After a raw data audit, both studies were judged to be
Supplementary data. Bcth studies were then evaluated for scien-
tific acceptability, and the rat study (Morrow et al.,., 1979) was
classified as Core-Invalid due to dosing of the control yroups
with an excessive amount of NaCl which resulted in high mortality
of control animals.- The doy study {Jenkins et al., 1979) remained
Core-Supplementary after scientific evaluation due to the lack of
supporting raw data as identified in the .aw data audit validation
report. The only apparent treatment=related findings in the dog
study were an increase-in absolute and relative kidney weights and
in blood glucose in high dose (30 my/kg/day) famales. The NOEL
for this apparert effect was 10 mg/kg/day. .

A 90-day subchronlc oral toxlclty study with NNG was con-
ducted in the rat (Fharmacopathics Research Labs,, 1982). The
principal effect of treatment was a dose-related decrease in
survival, food consumption and body weight gain. A NOEL was not
established in this study since these effects were noted at the
lowest dose tested, 3000 mg/kg/day. The study was classified as
Supplementary data due to inadeguate reporting of clinical sign
ant necropsy dcta, and inadequate identification of the test
material, |

: A rat metabolism study conducted with NNG (Sutherland, 1978)
demons:rated that NNG is rapidly absorbed and excreted, with the
kidneys the preferential route of elimination, These findings
are in direct contrast with the results of the metabolism studies
with glyphosate, which found that absorptior from the gut was
poor and the majority of excretion occurred in the feces due to
unabsorbed radiclabel, Tissue residues after 5 consecutive doses
were minimal, as no tissue contained more than 1.5 ppm of radio-
label,

NOo acceptable studies for mutagenic or reproductive effects
are avallable at present for NNG,
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Tox Chem No. b6l A Glyphosate

File Last Updated 8/22/84

Current Jate 6710/ 85

EPA -
Accession Tux CORE Grade/ o+
Study/Lab/Study #/bate Material No. Results/LD50, LCs0, PIS, NOEL, LEL Category UDoc. No. :
Teratclogy - rabbit; TECH 0o09gse - 187 Invatia 000268
IBT; #J-568, BTL 71-36; e ag36s3
b/30/72
Teratology - rat; IRDC; TECH 242516 Negative for teratogenic effects. Mi pimum
#401-054; 3/21/80 93.7% . 0001124
Maternal NOEL = 1000 maskg/day " 1
Maternal LEL = 3500 my/kg/day
{inactivity, death, stomach hemor-
rhages, reduced body weight gain}
Fototoxic NOEL = 1000 mu/kg/day -
Fetotoxic LEL = 3500 mg/kg/day
(unossified sternebrae)
Levels tested: O, 300, 1000 & 35030
mg/ky/fcay .
Teratology - rabbit; TECH 242516 Negative for teratoyenic effects. Mi nimum
IROC; #401-056; 2/29/80 98.7% . 00u120
Fetotoxic NOEL=350/mg/kg/day 900114
Maternal WOEL=175 mg/kg/fday . - |
Maternal LEL=350 mg/ky/day (death,
soft stools, diarrhea, nasal =~
discharge) ' e
Levels tested: 0, 75, 175 & 35025
mg/kgfday ‘
Teratoloyy - rabbit; Technical IBT-Invalid 000271
IBT; #561-05275
3 Generation reproduc- TECH 18T - Invalid per Canadian re- Invalid
tion - rat; IBT; #B-566, ' validation of 4-8-81. 000276
BTL 71-34; 7/26/73 000280
: 002193
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EPA
) : Accession - Tux CORE Grade/
Study/Lab/Study #/Bate Material No. " Results/LD%0, LCS50, P15, NOEL, LEL Cateyory bDoc. Ra.
Mutayenic - Monsanto; Ranye findiny for in vivo ﬁytogene- Acceptable
#ML-83-6U; 10/71/82 tics study. No effect on cell via- for ranye
bility or mitotic index at doses - finding
of 200-1000 my/kg i.p. 003868
Pnarmacokinetics; Glyphosate 251737 T 1/2 of 7.6 hours (males) .. Acceptable
Monsanto; #830109; Technical T 1/2 of 4.2 hours (females) 003868
10/23/83 :
Mutagenic - mice; TECH 009856 IBT Invalid 103853
IBT; #E-567; STL 71-35; 234134 000271
1/24/72 _
Hutagenic.- dominant TECH 98,7% 262510 Negativelup to 2000 my/kg - Mi nimum
" Jethal - mice; IRDC; Levels tested: O, 200, 800 and 2000 Q00120
#301-064; 4/16/80 mg/kg.
Mutagenic - host medi- Negyative at up to 100 ug/plate(i0T) ovu275
ated .- rat & mice; IBT; IBT Invalid per Dypamac validation 000270
#623-07508 report 12/27/83; COntract Number 0oo275
68-01-6561.
Mutayenic - microbial; Technical (1] Rec-assay (with B. suht111s) Mi nimum
institute of Envirommen-| 98.4% a.i. negative at 2,000 ug/disk 400258
tal Toxicoloyy {Tokyo); | {2) Reverse mutation w1th ‘and .
Hajre without Tiver metabolic
activation systen {wtth S.
typhimurium) negatlve
“Mutayenic - microbial; Technical Negative for yene mutat1ons in Minimum
Monsanto Environmental 98.4% a.i. Salmonella up to 1000 ug/plate with 000258
Health Labs,; LF-78-161 or Wwithout wetabolic activation.
6/16/78
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Tox Chern No.

6041 N-Nitrosoglyphosate

File Last Updated 8/22/84

Current Date 6/13/85

EPA C e
Accession ' Results: TOX CORE Grade/ o2
Study/Lab/Study #/Date Material Ko. LDsp, LCsy, PIS, NOEL, LEL Category Doc. No.
Mutayenic, Ames - Sal- Cp76100 2297485 Negative with or without activation 000275 .
monella and Saccharo- N-nitroso . at concentrations of up te 5 Unacceptable .
myces; Litton Bionctics;| glyphosate ul/plate puaz7il )
#2547 ; 6/22/176
Mutagenic, dominant CP76100 229785 IBT - Invalid ouo275
Jethal; IBT; 8533-08923;| N-nitroso Dynamac Corporation - Contract No. 032970
1/8477 : _glyphosate 68-01-6561. 000271
Accepted by EPA 5/14/82

Acute oral LDsg - rat; CP 76100 229785 LDgy (combined) = 7.6 {7.07-8.21} IV uou275
Younyer Labs.; Y¥-76-12¢; N-nitroso - g/kg (in terms of active ingre-
4/19/76 glyphosate, dient)

20% aqueodus

solution

Acute oral LDgy - rat; CP 76100 229785 LD5p (combined) = 4.35 {4.09-4.61) 111 000275
Younger Labs.; Y-75-309; N-nitroso - ' g/7kg (in terms of active ingre-
12/12/75 glyphosate, dient)

20%¢ aqueous

sotution

Metabolism - rat; . - 13¢/14¢c- 233913 Rapidly absorbed from GI, 90% of Supple-
Monsanto Ag. Research; R-nitroso- 1 mg/rat oral dose eliminated in mantary

glyphosate the uripe iu the first 24 hours; 004465

MSL 0242; 4/26/7¢ -~

Dissimilation chemicals-
metabolite or impurity
or contaminant or salt
or photodegradent or etc

90:10 ratio

60% eliminated in urine after 5
doses of 30 mg/kg, 3U% in feces

no accunulation in tissues; no bio-
transfonnation of label. -
Glyphosate #661A; - :
Isopropylamine salt of ylyphosate
AT1AAB; Sodium salt of N-nitreso-
glyphosate 604AAB - B
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Materials and Methods

A. Materials: 1) Test material- Giyphosate, 98.7% a.i.

2) Doses tested- 0, 30, 100, and 300 ppm in feed.

3) Test animal- Sprague-Dawliey (CD) rats, obtained from Charles River Labs.,
Wilmingten, Mass.; 50/sex/dcse.

B. Methods : Previously reviewed {(memo W. Dykstra to R. Taylor, 2-18-82).
No significant deviations from Agency guidelines were noted that would compro-
mise the study.

Results

A. Mortality and Ciinical Signs- Data for clinical signs were not sub-
mitted, It was stated in the report narrative that the observed clinical
signs of alopecia, lacrimation, nasal discharge, and rales were “present in
antmals in all groups....in approximately the same incidence and are common
observations in the laboratory rat.... Therefore, it is concluded that the
administration of the test substance did not significantly.affect the physical
condition of the animals on test in this study."

Mortality data were submitted in the form of a month-by-month summary of
mortality and as individual animal fates, No effect of treatment on survival
was apparent (Table 1 of this review), It was stated in the report narrative
that "there was no significant difference between the control and treated groups
of both sexes with regard to the suryival rate during tha course of this study."

Table 1. Survivald

Dose 12 Months 18 Months 24 Months 26 Monthsb
(ppm) Males Females Males Females Males Females Males Females
0 47/50¢ 50/50 42/50 47/50 22/50  26/50 15/50 18/50

(94%)d (100%) (84%)  (94%) (44%)  (52%) (30%)  (36%)
30 49/50  49/50 45/580 46/50 28/50 35/50' 26/60  23/50
(98%) (98%) (90%) (92%) (56%) (70%) (52%)  (46%)
100 47/50 50/50 44/50 A47/50 23/50 32/50 16/50  30/50
(94%) (100%) (88%) (94%) (46%)  (64%) (32%) (60%)
300 50/50 48/50 49/50 43/50 33/50 24/50 26/50 15/50

(l100%) (96%) = (98%)  (86%) (66%)  (48%) (52%4)  (30%)

3data excerpted from submitted study.

bstudy terminated after 26 months.

Cnumber alive/number placed on test
percent survival, calculated by reviewer.
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b. Body Weights- Body weight data were submitted as individual animal
values and as summary tabulations. L

No effect of treatment on body wefght in males was apparent (Table 2).
A slight (5%) decrease in group mean body weight compared to control was noted
in. high dose males for the last year of the study, however the difference was
not statistically significant. The investigators stated that "no statistically
significant differences were noted among the mean body weights of the treated
males as compared to the Group I controls during the course of the study....
Because [the observed] effect was slight and not evident at termination of the
study and did not affect survival, it 1s not considered to be toxicologically
significant.”

Similarly, no treatment-related effects were apparent in females (Table 2),
Although slight decreases were noted in treated rats from about week 40 until
termination, the effect was not particularly dose-dependent as the greatest
decrease was often in the Tow dose group (30 ppm). The investigators stated
that "this effect was not dose-related in the treated females and may be due to
biological variation".

Table 2. Body Weights?

Ma]es‘ DOSE (ppm) Females
Week 0 30 100 300 0 3% 10 30

0 182+ 10 182+ 13 183+ 11 183+ 12 141+ 10 138+ 8 139+ 9 137+ 9
26 547+ 53 547+ 54 546+ 51 536+ 46 294+ 32 293+ 31 288428 287+ 31

(100%)b  7100%)  (99%) (100%)  (98%)  (98%)

52 664+ 79 655+ 75 650+ 68 634+ 64 366+ 57 356+ 51 347451 354+ 56
(99%) (98%) (9%5%) (97%) (95%)  (97%)

78 724+104 725+ 96 699+ 85 691+ 79 427+ 94 404+ 71 406465 420+ 87
{100%) (97%) (9%%) (9%%) (9%%)  (98Y%)

4 693+101 689+ 88 702+ 96 691+ 89 453+103 4324101 438473 444+ 83
(99%)  (10T%)  (100%) (95%)  {97%)  (98%)

TC  694+135 675+113 664+113 692+ 94 457+127 456+ 91 438481 448+101
(97%) (96%)  (100%) (100%) (96%)  (98%)

3data excerpted from submitted study, Values are mean + std. dev.,
calculated by the investigators.

percent of control, calculated by reviewer,

€T = termination, week 110 for males, 112 for females,

C. Food Consunption and Compound Intake- Food consumption data were submit-
ted as summary tabulations and as fndividual animal values,

Although statfistically sign'ficant differences in food consumption were
noted at some of the measured intervals, no consistent effects over time or in
relation to dose were noted., The investigators stated that "Occasional statis-

T3
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tically significant differences were noted in the treated animals of both sexes
relative to their respective controls. However, these differences in mean food
consumption values were slight and occurred sporadically unrelated to dose level,
Therefore, it is concluded that the dietary administration of Glyphosate at the
doses utilized in this study did not signi€icantly affect food consumption values
in either sex.,"

ahe

similarly, no effect of treatment oﬁ water consumption was noted.

D. Clinical Pathology: (1) Hematology- This parameter was measured in 10
rats/sex/dose after 4, 8, 12, 18 an months of treatment., Data were sub-
mitted as summary tabulations and as individual anima! values. :

No effect of treatmeat on this parameter was noted in the original review
by Dr. Dykstra (memo to R. Taylor, 2-18-82), The report narrative stated that
"The few statistically significant differences noted appear to be due to random
variation as no consistent treatment-related pattern is evident. On the basis .
of this data it is concluded that the administration of the test substance did
not affect the hematology pdrameters evaluated."

This reviewer agrees with the assessments of the ortytnal reviewer and the
study authors that no treatment-related effects were demonstrated.

{2) Clinical Chémistr - This parameter was also measured in 10 rats/sex/dose
after 4, B, 12, 18 and 24 months of treatment. Data were submitted as summary
tabulations and as individual animal values. i

No effect of treatment on this parameter was noted in the original review
by Dr. Dykstra (memo to R. Taylor, 2-1%-82). The report narrative stated that
"Occasional statistically significant differences were noted, but these appear
die to random fluctuaton, as no treatment-related pattern emerged. Thus,...the
administration of the test substance did not significantly affect any of the
clinical biochemistry parameters evaluated during the course of this study."

This reviewer agrees with the assessments of the original reviewer and the
study authors that no treatment-related effects were demonstrated.

. (3) Urinalysis- This parameter was measured in 10 rats/sex/duse after 4,
12, 18 an months nf treatment. Data were submitted as individual anima)
values only. -

No effect of treatment on this parameter was noted in the original review
by Dr. Dykstra (memo to R. Taylor, 2-18-82). The report narrative stated that
"No significant differences were noted in the urinalysis data when the control
groups were compared to the treated groups for both sexes. Occasional values
outside the normal range were found; however, these values occurred sporadically
exhibiting no consistent pattern.”

This reviewer agrees with the assessments of the original reviewep and the
study authors that no treatment-related effects were demonstrated. '
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B. Methods: A photocopy of the submitted methods is appended. The fol-
Towing point{s) are noted:

(1) This study was conducted in 1973, before the current Pesticide
Assessment Guidelines were written. The submitted study was conducted in a

manner analogous to the methods recommended under present guidelines for the 14
day repeated dose study.

(2) Data for excretion of label were not submitted,

{(3) Data for ana]jsis of blood and/or excreta for metabolites were not
reported.

(4) Data for body weight gain were not submitted.
Results

A. Body Wejghts- No effect of treatment on body weight gain was reported.
Actual data for Eody weight gain were not submitted.

. B. Organ Weights- Relative organ/body weight ratios were calculated for
liver, kidney, spleen, heart, brain, and yonads. No effect of treatment on the
relative weights of these t1ssues was apparenu.

C. Excret1un~ Daily urinary excretion of 14C labe) was reported to average
8-10% of the amount ingested, without relation to dose or sex. Actual data were
not submitted, however several figures listed in the Table of Contents were
omitted from the study subm1tted for review, :

A steady-state for ur1nary and fecal excretion was reached by about 8 days
of treatment, indicating that at this time the amount excreted was approximately
equal to the amount ingested. By day 14, the total amount excreted was >90% of
the amount ingested for all dose groups. After withdrawal of treatment, the
amount of label excreted in urine or feces declined rapidly until about day 4,
when a slight plateau representing redistribution of label from tissues stores
was observed,

D. Tissue Residues- Accumulation of label in tissues was minimal, and a
steady-state for accumuiation of residue was reached in most cases by around
day 8, The fact that an equilibrium for accumulation of residues is attained
suggests that glyphosate poses 1ittle hazard for bicaccumulation, as is further
supported by the steady decline in tissue residues over the 10-day period
following withdrawal of the test diets, At the end of the withdrawal period,
residues remaining in tissues were generally 0.1 ppm (uy 14C equivalent/g
tissue) or less in animals yiven diets of 100 ppm, with no apparent sex
differences, When expressed on the basis of dry tissue weight, residues in the
tissues of high dose (1UU ppm) rats ranyed from a low of 0.2 ppm in brain to a
high of 0,42 in the testes,
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The three lavels of CP 675(3 incorporation fed were
logaritimic increments of the contemporary projection
of anticipated plant residuss of CP 67573. The treat-

sent levels which were designed to generate a dose-
respoose curve from & low to an sxaggerated lavel, are

shown below! )
Munber of Anisals
Jresteent o 2
a. Control (untreated) 12 12
e. 10 ppm CP 6T5T5 16 16
d. 100 ppm CP 67573 16 16

Each treatasnt vas divided into replicate groups of four
animals of each sex and distributed into five cage
batteries in & randomized block design (Fig. 3). At
each sampling period, two animals of -eich sex from sach
treataent group were sacrificed and tissues taken for
analysis. Anisal selection was by a table of randoa
oumbers. The sequence of animal scarifice and the
periods are shown in Table 1. Dus to the
limitation of 120 mstabolisa units, only 12 control
animals were used. Therefore no coatrol animals vere
sacrificed at "2 days sedicution” and "1 day withdrawal".

Ana s of 17 3 BBURS

Duplicate 0.2 al aliquots of the daily individual urine
samples were diluted with 2 wl 0.5M NH(HCOy ana the 3%C-
activity determined in & Mark I Liquid Scintillation
Spectromster (Nuclear-Chicage, DesPlaines, Illinois) in
15 ml Insta-Qel phosphor solution (Packard Inst. Co.,

" Downers Grove, Illincis). Quench corrections were made
by sutomatic external standardisation and calculations
vere faclilitated by direct interfacing of the instrument
to a CIC 1700 computer.

Daily individual faces samples were howogenized in 20 ml

of aquecus 30% isopropyl alcohol using & Brinkman Polytron
(Brinkean Inst., Westbury, N.Y.). The homogenate was

frocen, lyophilized, weighed and duplicate 100 ag :liquots
vere subaitted for combustion by the method of Peterson,st.al
(22-23). The resulting 14COp was trapped and abalyzed by
liquid acintillation counting.

At each sampling pericd sach animal to be sacrificed was
anssthetized with ether; a heparinised blood sample removed
by ocardiac puncture, and the animal sacrificed by ether
anethesia. Immediately upon death the following tissues
vere Quickly removed, weighed, and quick-frozen:
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Data Evaluation Record G54
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Chemical: N-nitroso~ylyphosate (sodium salt), CP 76100; 19.8% a.i.

Study ldentification: "Two-Year Oral Toxicity Study with CP 76100 in Albino
Rats".

Accession No.: 247745-52
. EPA Reg. No.: 524-308
Study No.: 8560-08924 (1BT)

Report date: 5/14/79 .
Submitted: 6/24/82 i
Sponsor: Monsanto Agricultural Products Co.

St. Louis, MO. 63166
Test facility: Industrial Bio-Test Laboratories, Inc,
: Decatur, I1linois 62526
Study authors: Leslie D. Morrow, et al.

Reviewed by: D. Stephen Saunders Jr., Ph.D,
Toxicologist, Section V
~ TOX/HED (TS-769)

Background

The study was conducted with the sodium salt of N-nitroso-glyphosate,
which is a contaminant of the herbicide glyphosate., The Registrant apparently
initiated this study because of concerns over the potential toxicity of the
nitroso contaminant, Because this study was conducted at IBT, an audit of the
raw data was performed. Based on the findings of that audit, the study was
classified as Supplementary data due to deficfencies in supporting raw data
for dose preparation, physical observations, and organ weight measurements.

Discussion/Conclusions

An appropriate control group was not used in this study. Because the test
article was supplied as a sodium salt, the investigators attempted to treat
control rats with an amount of sodium equivalent to that given high dose animals.
An error in calculation resulted in control animals apparentiy receiving 30 mg/
kg/day of NaCl, as reported on page 10 of the report narrative. This amount
was reported by the investigators to he 4 times the amount of sodium that high
dose rats received. The amount of salt given controls appears to have had a
toxic effect. Survival was lowest in male and female control groups compared
to treated animals, as tabulated below:

MALES FEMALES

: Month Month o

Dose 12 B ou 12 18 on
0 46/602 . 39/60 10/60 48/60 39/60 16/60
(77%) (63%) (17%) (80%) (65%) (27%)
3 66/60 50/60 26/60 59/60) 54/60 28/60
(93%) (831) (43%) {98%) (90%) (47%)
i0 §7/60 48/60 18/60 57/60 52/60 33/60
{95%) {80%) (30%) {95%) (87%) (55%)
30 54/60 41/60 17/60 57/60 46/60 32/60
(90%) (68%) (28%) {95%) (77%) (53%)

anumber alive/number on test, does not include interim sacrifices.






Data Evaluation Record Ca4i65H

Chemical: N-nitroso-glyphosate (sodium salt), CP 76100,

Study Identification: “Two-Year'Chronic Oral Toxicity Study with CP 76100 in
Dogs".

Accession No.: 247753
EPA Rey. No.: 524-308

Report No.: 8580-08922 (IBT)

Report date: 5/8/79

Submitted: 6/24/82 . .

Sponsor: Monsanto Agricultural Products Co.

S5t. Louis, Missouri 63166
Test facility: Industrial Bio-Test Laboratories, Inc,
Decatur, I1iinois 62526
Study Authors: Donald H. Jenkins, et al.
Reviewed by: D. Stephen Saunder§ Jr., Ph.D,
Toxicologist, Section V’
TOX/HED (TS-769)
Lonclusions
LEL = 30 mg/kg/day Increased absolute and relative kidney weights,
NOEL = 10 mg/ka/day by gavage

Classification: Core-Supplementary Per validation report,

Background

The study was conducted with the sodium salt of N-nitroso-glyphosate,
which 1s a contaminant of the herbicide glyphosate, The Registrant apparently
initfated this study because of concerns over the potential toxicity of the
nitroso contaminant, Because this study was conducted at IBT, an audit of the
supporting raw data was performed as part of the Agency's validation process
for IBT studies (Dynamac contract no, 68-01-6%61, accepted by EPA 6/5/85}.
Based on the findings of that audit, the study was classified as Supplementary
data due to deficiencies in the supporting raw data (see "Methods").

Materials and Methods

A, Materials: 1) Test material- N-nitroso-glyphosate, sodium salt;
CP 761003 Tot ¥ 1-107;"the % a.7. was not stated.

2) Doses tested- 0, 3, 10, and 30 my/ky/day via gelatin capsule,
3) Test animal- Purebred beagle dogs, obtained frem IBT breediny colony,
(con't)
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B. Methods: The methods used and all supporting raw data were reviewed as
part of The EPA validation process for IBT studies. The validation report found
that raw data were lacking for gross observations at necropsy, ocular examinations,
clinical observations, and for preparation of test doses. The validation report
concluded that the study could only be considered as Supplementary data.

Other than the lack of supporting raw data, no deficiencies in the methods
used were noted,

Results

~ A. Llinical Signs and Mortality- The only clinical observations repbrted
were for a single maleé of the Tow dose yroup (3 mg/kg) who had a “minor respi=-
ratory infection" at week 16, and was treated successfully with an antibiotic.

It was noted in the audit validation, however, that raw data supporting physical
examinations were lacking.

No deaths were reported.
B. Body Weights and Food Consumption- No treatment-related eftects on
body weiy t gain or food consumption were noted.

C. Clinical Pathology: {1) Heﬁato1ogz- Apparently treatment-related de-

creases of about 10% in erythrocyte count, hemoglobin concentration, and hema-
tocrit were noted in high dose male and female dogs at 24 months. Other para-
meters were unaffected. _

(2) Serum Chemistries~ No effect of treatment on BUN, SGOT, SGPT, or SAP
was apparent. An apparent increase in serum glucose of about 10% was noted in
high dose females that appeared to be treatment-related,

(3) Urinalysis- No effect of treatment on these parameters was apparent.

D. Ophthalmological Examinations- No effect of trehtment on the incidence
of eye lesTons was apparent., However, it was noted in validation report for
this study that raw data for these examinations was lackiny,

E. Necropsy Data: (1) Organ Weights- Although occassional alterations in
absolute organ welights were noted, tﬁese generally could be attributed to fluc-
tuations in body weight, The only organ for which relative weights were altered
was kidney. Absolute kidney weight, kidney/body and kidney/brain welyht ratios
were fncreased in high dose females by about 25%,

(2) Gross Observations- The report narrative stated that the only appa-
‘rent treatment-related change was enlarged spleen, observed in high dose males.
This lesfon was noted in 1/4 control, 0/4 1ow and mid dose, and 2/4 high dose
males. However, the absolute spleen weights of the affected animals were not
$1ffer$nt from control. Therefore the significance of this apparent finding
S unclear,

The validation report of the raw data audit questioned the adequacy of
gross examinations because no gross observations were recorded for 3/8 control
and 8/24 treated dogs.

[y )
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After the aample was charged onto the column, the

sample flask was rinsed with 1-2 ml distilled water
which was added to the column. The column was then
eluted with 200 ml O.S5N acetic acid and 1-2 ml fractions
eollected. .

4) Thin-Layer Chromatography of the purified fractions.

The Bio-Gel fractions which contained ¥C-mctivity were
pooled, reduced to small volume and an aliguot applied

to & 20 x 20 cm thin-layer chromatography {TLC) plate
with & 250 u layer of microcrystalline cellulose (Quantum
Q-2, Quantum Industries, Fairfield, N. J.). The plates
were developed first in a phenol-water system of the
following composition:

90% Phenol (Fisher Certified) 84 ml

_Distilled Water 16 ml
Glacial Acetic Acid 1l ml
EDTA 37.2 ng

After the plates were air-dried they were rotated 900
and developed in a modified semi«stench solvent system
(12) of the following composition: .

EDTA . l.2 g
1TN NH,OH 100 ml
Distilled Water 475 ml
1-Propanol 150 m)
&=Propanol T5 ml
1-Butanol _ 75 ml
iac=-Butyric Acid 2500 ml

(mix and let stand 24 hours before use)

Colorimetric visualization of the TLC plates was accom-
plished by spraying with ninhydrin (Quantum 11% or Gelman
72818) or with a modified Hanes reagent (13, 1k).. l4cC.
Activity on the TLC plates was detected by means of the
Beta Camera, Model 6000 (Paird-Atomic, Inc., Middlesex,
Mass.). Permanent copy of the Beta Camers CRT image was
reproduced by means of a Polarocid Pack Camera with Type
107 tilm. - .

§) Nuclear Magnetic Resonance (H-¥MR) of the ipolated fractions.

The samples were lyophilised in 3.5 ml vials (Swharz-Mann

No. 915) and exchanged twice with 99.8% deuterium oxide

(Dg0) (Maliinckrodt Chem. Co., St. Louis), lyophilizing the
sample after each exchange atep. The sample was then dissolved
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in 0.1 ml 100% D20 (Diaprep Div., Aldrich Chem. Co.)

and transferred to & 0.3 ml vial (Reacti-vial, Pierce
Chemical Co., Rockford, Ill., No. 13220). The original
vial was washed with an sdditional 0.1 @l 100% DO which
was added to the sample and the entire sample was ly-
ophilized. :

Immediately before running the spectra, the samples were
dissolved in 10 pl 100% D0 and the solution filtered
tarough a Flath-Ludin syringe filter (Hamilton Co.,

Reno, Nevada, Cat. No. T6500) directly into a capillary
tube. An additional 5 pl D0 was used to rinse the vial
and waz also filtered directly into the capillary tube.
The capillary was inserted into a teflon chuck (Wilmad,
Buena, N. J., No. 529-B) which was then placed in a T in.
KW tube (Wilaed, Fo. 529-PP).

High resolution proton spectra (60 mH2) were run on a
varian T-60 and/or a JEOL JNM C-60-HL spectrometer.

The latter was equipped with a JNM-AS-1 resoluticn sta-
bilizer, JRA-1 apectrum accumulator, Monsanto 100e-A
frequency counter, an external Hewlett Packard Model
200 CD wide range audio oscillator, a Hewlett Packi.d
Model 52USL electronic counter, a hetero gpin decowpler
{JNM-5D-HC) and an RP oscillator adapter (JNM=OA-1).

All 1H=NMR spectra were calibrated using HOD as the in-
ternal reference and were decoupled using the hetero
spin decoupler (JNM=-5D-HC) and an RF oscillator adapter
{(oWM-ca-1). : :

62 Cax-Liquid Chromatography of the isolated fractions,

Following NMR analysis the samples were derivatized as
. described for the analytical standardz and were examined
by gas-ligquid chromatography (GLC) on & Perkin-Elmer
Model 900 which is a dual column instrument equipped with
thermal conductivity (TC), flame fionization (!‘Il')g and
phosphorua specific (FPD) detectors. The samples were
analyzed on a 6 ft x 4 mm (1.4.) glass column packed with
1.5% OV-17 on Chromosord W-HP (80,100 m) programed from
120-240° € ot 10°/min.

12 Mass Spectrometry of the isolated fractions.

The final analysis of the purified fractions was performed
by coupled gas chromatography and mass spectrometry. A
FE-900 (KL was coupled through a Bieman separator to a
Perkin-Elmer Model 270 mass spectrometer (MS) operating
at 7O ev in the GLC mode. A Honeywell 2106 visicorder
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