qnOLiAN,

‘ 131495

€0 ST,
0‘\\" A Q}

A
M 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY'
3 il WASHINGTON, D.C. 20460
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MAR | 3 1995 - s
: OFFICE_OF PREVENTION,
PESTICIDES AND TOXIC
SUBSTANCES
MEMORANDUM

SUBJECT: Reregis';ration of Gibberellins (GA, and GA4A7) :

FROM:  Sheryl K. Reilly, Ph.D., Biologist %Mgl{ M%
. Biopesticides and Pollution Prevention Division =~ =~ - O
7501W) ~_

~TO:. Denise L. .Grecnway, Regulatory ‘Action Leader
- . Robert F. Torla, Team Leader, Team 112
Biopesticides and Pollution Prevention Division (7501W)

Actlon Requested Rev1ew of two subchromc oral tox1c1ty studles for G1bbcrellms GA,
(MRID 416175-01) a.nd GA4A7 (MRID 416166-01). :

Conclusnons In the first subchronic dietary study, rats of both sexes were fed diets
contammg gibberellic acid (GA,, purity 83.5%) at concentrations of 0, 1,000, 10,000, or
50,000 ppm for 13 weeks. A group of control animals and high-dose animals were fed
regular rodent diet for an additional 4-week recovery period.. The consumption of test _
.material was 53-117, 550-1178, or 2994-5786 mg/kg/day (males) and 67-130, 730-1283, or .
3872-6241 mg/kg/day (females).” The only treatment-related clinical sign of toxicity was a
-low incidence of soft stools in both sexes receiving the highest dose. . Very slightly decreased,
" body weight gains-were observed in mid-dose males and ‘high- dose animals of both. sexes.
Slightly increased total food consumptlon in all tréated- groups were observed.. Ev1dence
suggestive of a compound related effect on kidney function included significantly. increased
blood urea nitrogen levels (BUN). and increased relative kidney weights in. female rats in the
. hlgh -dose group. BUN values and kidney weights were comparable to controls at the end ot~
a 4-week recovery period,. indicating reversibility of renal effects. Other effects observed in’
high-dose males included decreased globulin levels at termination of the study and decreased
glucose levels ‘(p$0.05) at the end of the 4-week recovery period. Increased relative liver
weights were observed in males at 50,000 ppm and in females at 10,000 ppm and 50,000
. ppm. At the end of the recovery period, increased relative liver weights were still evident in
females (11 %), but not in males. In theé absence of clinical chemistry correlates and gross_
and m1croscop1c hepatlc abnormalities, the liver weight changes are considered compensatory,
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rather than a toxic effect of the test material. Under the conditions of this study, the
NOEL is 10,000 ppm; the LOEL is 50,000 ppm, based on the occurrence of soft stools.
in both sexes, and increased BUN levels, liver and kidney weights in females.

This study is classified as Core-Minimum, because it generally satisfies the guideline
requirement for a subchronic dietary toxicity study in rodents.

In the second subchronic dietary study, rats were fed diets containing 0, 1,000, 10,000 or
25,000 ppm gibberellins A,A; (purity 85.5%) for 13 weeks. Additional groups of 10 control

- and 10 high-dose animals were held for a 4-week recovery period. The 25,000 ppm ’
exposure group was fed a diet contammg 50,000 ppm during the first 14 days of the study;
however, due to low weight gain and clinical signs the dosage was reduced for the duration
of the study. The average calculated doses for the 1,000, 10,000 and 25,000 ppm groups,
the latter corrected for the exposure to 50,000 ppm, were 67, 704 and 2238 mg/kg/day for
males and 85, 814 and 2403 mg/kg/day for females. No treatment-related effects were
observed at the-1,000 or 10,000 ppm dietary levels. One male in the 25,000 ppm treatment
~ group died during the third week of the study. Compared to controls treatment .of rats of
both sexes at 25,000 ppm had significant effects on clinical signs, food consumption (during
the first 5 weeks of the study), body weight,-organ-to- body weight ratios, hematology,
clinical chemlstry and gross and microscopic pathology. Clinical signs in the high-dose

~ groups included hunched posture, thin, rough hair coat, a bloody crust on the nose and urine
- stains. Body weights for males and females were significantly lower than controls
throughout the study, including the recovery phase. There was a marked increase in body
weights when the treatment was reduced from 50,000 ppm to 25,000 ppm after 14 days, and
‘by the end of the recovery penod at week 17, body weights were within 91% of control
groups for both sexes.

. Males had significantly decreased hemoglobin and hematocrit values and significantly
increased total bilirubin, cholesterol and alkaline phosphatase values. Females had
significantly lower total protein, albumin and calcium values and significantly higher
globulin, total bilirubin, cholesterol and alkaline phosphatase values. Both sexes had
significantly increased relative brain weights and males had significantly increased relative
. kidney and testis weights. Gross patholog1cal changes in the kidneys (rough surfaces and’
depressed areas in the cortex) were present in both sexes. Histologically, chronic tubular

nephritis, tubular dilation, and focal loss of nephrons were observed. Histological changes in .

the liver were marginal in incidence and severity. . Under the conditions of this study, the
NOEL is 10,000 ppm; the LOEL is 25,000 ppm based on alterations in clinical
chemistry, decreased food consumption, decreased body Welghts increases in relative :
organ weights (bram, kidney and testls), and gross ‘and hlstopathologlcal changes in the
kldney , oo _

| ThlS study is cla551ﬁed as Core-Minimum because it generally satisfies the guldelme

. requ1rement for a subchronic dietary tox1c1ty study in rodents.
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_ DATA EVALUATION REPORT -

STUDY TYPE: Subchronic Feeding - Rat (82-1 or 152-20)

TOX. CHEM. NO: Not reported

"P.C.CODE.: 073801

MRID,NO.: 416166-01

TEST MATERIAL: Gibberellins AA,

. sYNoNYMs: Gibberéllic Acid (GA4A7), ProGibb® A,A,
‘STUDY NUMBER: 'HLA 6161-114 o

SPONSOR: Abbott Laboratones Chemical and Agncultural Products D1v151on North
Chlcago IL

: TESTING FACILITY Hazleton Laboratones Amenca ‘Inc., 3301 Kinsman Boulevard
- Madison, WI 53704 .

TITLE OF REPORT 13-Week Dletary Tox101ty Study with Gibberellins A4A7 in Rats .

- AUTHOR Karen M. MacKenzie, Ph.D.
REPORT ISSUED: T uly 10, 1990 (study completlon date)

EXECUTIVE SUMMARY Groups of 10 male arnd 10 female Crl: CD®BR rats were fed

.diets contammg 0, 1,000, 10,000 or 25,000 ppm glbberelhns A,A; (purity 85.5%) for 13

* weeks. ~ Additional groups of 10 controI and 10 high-dose animals were held for a 4-
week recovery period. The 25,000 ppm exposure group was fed a diet containing
50,000 ppm during the first 14 days of the study;. however, due to low weight gain and
clinical signs the dosage was.reduced for the duration of the study. The average
calculated doses for the 1,000, 10,000 and 25,000 ppm groups, the latter corrected. for
the exposure to 50,000 ppm, were 67, 704 and 2238 mg/kg/day for males and 85, 814

" and 2403 mg/kg/day for females. No treatment-related effects were observed at the
*1,000 or 10,000 ppm dietary levels. One male in the 25,000 ppm treatment group died
durmg the third week of the study. Compared to respective control groups, treatment of
males and females at 25,000 ppm had significant effects on clinical signs, food
consumption (during the first 5 weeks of the study), body weight, organ-to-body weight

" ratios, hematology, clinical chemistry and gross and microscopic pathology. Clinical
signs in the high-dose groups included hunched posture, thin, rough hair coat, a bloody
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crust on the nose and urine stains. Body weights for males and females were
significantly lower than controls throughout the study, including the recovery phase.
There was a marked increase in body weights when the treatment was reduced from
50,000 ppm to 25,000 ppm after 14 days, and by the end of the recovery period at week
17, body welghts were within 91% of control groups for both sexes.

Males had significantly decreased hemoglobm and hematoc’rlt values and significantly
increased total bilirubin, cholesterol and alkaline phosphatase values. Females had
significantly lower total protein, albumin and calcium values and significantly higher

- globulin, total bilirubin, cholesterol and alkaline phosphatase values. Both sexes had
significantly increased relative brain weights and males had significantly increased
relative kidney and testis weights. Gross pathological changes in the kidneys (rough
surfaces and depressed areas in the cortex) were present in both sexes. Histologically, -
chronic tubular nephritis, tubular dilation, and focal loss of nephrons were observed.
Histological changes in the liver were marginal in incidence and severity: Under the
conditions of this study, the NOEL is 10,000 ppm;.the LOEL is 25,000 ppm based
on alterations in clinical chemistry, decreased food consumption, decreased body
weights, increases in relative organ weights (brain, kidney and testis), and gross and
histopathological changes in the kidney.

This study is. classified as Core—Minimum because it generally satisfies the guideline .
requirement for a subchronic dietary toxicity study in rodents. S

A. MATERIALS
1. -Test.material; _.Gibberellins A,

Description: white powder

Lot/Batch No.: 21-018 CD

Purity: 85.5% a.i. (technical grade) _ ‘

Stability of compound: stable at 25° 'C for at least 3 years

CAS No.: not available : '

Structure: Gibberellins A A, are d1terpen01d a01ds based on the glbberellane
" skeleton containing: the gibbane nucleus (shown)

e N [ & )
u o A L, T -l '
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2. Vehicle and/or ositive control

Dry test materlal was mixed with feed; therefore no vehlcle was requ1red A
positive control ‘was not mcluded



3. Test animals

Spe01es rat .
Strain: Crl:CD®BR
Age and weight at study initiation: 43 days 192- 243 g (males) 136-159 g (females)
Source: Charles Rivér Laboratories, Inc., Portage, Michigan
Housing: individually in suspended stalnless steel screen- bottom cages
Environmental conditions:
Temperature: 22° C (16- 25 5°C; the temperature was out of range on 6
occasions)
Humidity: 50% (24-69%; the hum1d1ty was out of range ‘on 2 occas1ons)
Air changes: not reported
Photoperiod: 12 hr light/12 hr dark
Acclimation period: 15 days .

B. STUDY DESIGN

1. Animal assignment

Animals were assigned to the 4 test groups in Table 1 using a computer-generated
randomization. Doses were calculated by the reviewer (See Section C.3.b.)

TABLE 1. STUDY DESIGN

: _ Conc, in Diet ' Dose (mg/kg/day)* No. of Animals
Dose Group : —
. (ppm) male female male female
1 Control o 0 0 20 20
2 Low (LDT) 1,000 - 67 85 10 10
3 Mid (MDT) 10,000 704 814 0 10
4 High HDT)* 50,000/25,000 12,238 - 2,403 - 20" " 20

* Based on nommal dietary concentrations and calculated from weekly food consumptlon data.
® High dose reduced to 25,000 ppm after 14 days due to low weight gain and clinical srgns

. Dose selection rationale: The doses used in this study were determined by the

sponsor; no details were provided. Ten animals/sex in the control and high dose
groups, designated as recovery animals, were observed for 4 weeks post-treatment -
for toxic effects. Beginning on day 15, the dose level for the high dose group was

' ! changed from 50,000 to 25,000 ppm due to clinical signs and low weight gain.

Thereafter, it is referred to as the 25,000 ppm treatment group.



Diet preparation and analysis -

Diet was prepared weekly by mixing appropriate amounts of test substance with the
rat chow. feed. Diets were stored refrigerated in covered containers (temperature not
stated). Homogeneity, stability, and diet concentrations were tested by the sponsor.
Analysis was by high performance liquid chromatography. “For homogenelty
analysis, 10 g duphcate samples were taken from the top, bottom, and two opposmg
sides of each dose mix and sent to the sponsor for analysis.

' For stability analys1s five sets of duphcate samples were taken from all test material
dietary concentrations during week 0. One set was taken on the day of mixing; one
set (except the 25,000 ppm dose level) was stored for 3 days refrigerated followed
by 9 days of storage in animal room conditions; one set was stored 7 days -
refrigerated plus 7 days in animal room conditions; two sets were stored below 0°C
for2 or 7 weeks prior to analys1s

| A11 diets were sampled for test material concentrations by taking duplicate samples
during the first 14 weeks of the study. During weeks 1, 2, and 3, samples were
collected on the day of preparation (Friday) and sent to the sponsor on the following
Monday or Tuesday. During the remaining weeks, all diets were prepared,
sampled, and sent to the sponsor one week before being fed to the animals.

Results —

a. Homogeneity analysis - The diets were homogenous (the relative standard
- deviation of the mean total gibberellins A,A, concentration for all four portlons
from each batch was. <2%). '

b. Stability analysis - Changes 'in the gibberellin A, or A, content under the various
_ storage conditions (i.e., storage at 0°C for 7 weeks and at animal room
~conditions for up to 9 days) was negligible.

O

. Concentratlon ana1y31s - All samples had total gibberellin A4 plus A7 contents
w1th1n a 90—110% range

Die

Animals were fed a standard laboratory diet of Certified Rodent Chow #5002
(Punna Mills, Inc ) and watered ad lzbztum .

. Statistics

A standard 1-way ANOVA was used to analyze body weights, weekly and

cumulative body weight gains, food consumption, clinical chemistry and hematology .

values, organ weights, organ-to-body weight percentages, and organ-to-brain weight
ratios. . Group comparisons found to be statistically significant at the 5.0% two-
tailed probability level were flagged. Statistically significant d1fferences C|ted are
based on compansons with the control group.
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5.

Signed GLP and quality assurance statements (dated 7/10/90) were-present.

C. METHODS AND RESULTS

L.

'Mﬁo_ns

Animals were inspected twice daily for signs of toxicity and mortallty A physical
examination was performed pretest and weekly thereafter

‘Results — There. was one -death during the treatment period - a male in the high- dose’

group died during - week 3. Observations for this animal during the week prior to

.death included hunched posture, thin, rough hair coat, and a bloody crust on the

nose. These effects were present in other males in the high-dose group when the
dose was 50,000 ppm. Urine-stained tails were observed in I1 males and 2 females
in the high-dose groups; these observatlons were not present at the end of the 4-

week recovery period. -

~

Body weigh ‘

Animals were we1ghed once before initiation of treatment on the ﬁrst day of
treatment, weekly thereafter, and on the day of necropsy (after ovemrght fasting).

Results After 13 weeks of treatment the body we1ghts of male and female rats in
the 1,000 and 10,000 ppm treatment groups were similar or slightly lower (within-
5%) of their respective control groups (Table 2). Body weights for the high-dose
treatment group were significantly lower than controls throughout the study,
including the recovery phase. There was a marked increase in body weights when-
the treatment was reduced from 50,000 ppm to 25,000 ppm after two weeks; at
week 13, body welghts were 84% (males) and 89% (females) of controls, and at
week 17 body werghts were 91% of control groups for both sexes.



TABLE 2. GROUP MEAN BODY WEIGHTS (G) AT WEEKLY INTERVALS
Treatment Group/Exposure Level (ppm)

W::k: | malesv ‘ ' females

S;udy 1 2 3 4 1| 2 3 4
. (0) (1,000) | (10,000 | (25,000) © | (1,000) | (10,000) | (25,000)
o || 2280 | 253 | 2250 | 2196 | 1460 | 146.8 1516 149:4
1 288.6 | 288.4 | 2844 | 221.5% | 168.4 | 169.6 173.4 151.4%
2 336.6 | 338.7 3329 | 229.0% | 1889 | 1889 | 1914 165. 1%
3 3818 | 380.3 374.2 292.2% | 2053 | 205.4 209.0 - 185.9%

.4 416 | 4095 | 3097 | 3208+ | 2164 | 2141 | 21009 195.6%

s |32 | 4350 | 4265 | 3es2x | 22006 | 2254 | 2308 | 2059+
6 463.1 | as18 | asus | 3867+ | 2387 | 2368 | 2410 213.6% -
7 w913 | 4165 | am2 | a0 | 2479 | 2441 | 2496 224.3%
8 515.0° | SOLS | 4907 | az6.1% | 250.1 | 2453 |- 2514 | 2225
9 538.9 | 5277 | s11.s | 449.8% | 2626 | 257.9 | 2623 | 234.2%
10 5487 | 537.0 |- 5233 | 4so.8% | 2662 | 2612 | 267.0 236.5%
1 S64.6 | 5524 | 537.0 | 472.8% | 2729 | 2673 | 2735 243.8%
12 || 515 | sen1 |- ssio | as70¢ | 2786 | 2725 | 2800 247.8%
13 5887 | 5745 | se23 | 496.4x | 2821 | 2780 | 2833 252. 1%
14 571.0 | ND | ' ND s02.1% | 2796 | ND ND 249.7%
15 589.7 ND ND sa7.1 | 2882 | ND:|  ND | 257.8
16 s085 | ND | ND | sa0s¢ | 2042 | ND ND 263.9%
17| 6158 | ND | ND | se06%.| 3035 | ND ND | 275.0¢

Data taken from Tables 3 and 4, MRID No. 416166-01..
ND indicates no data. - : o

* Concentration in diet was 50,000 ppm during first 14 days; 25,000'ppm thereafter.

* Statistically significant (p <0.05) compared with control group. _




Food consumption and compound intake

Food consumption for each animal-was determined weekly during the treatment and
recovery phase; food consumption was also reported as weekly means for each

~ exposure group. Compound intake and food efficiency were not reported by the
author of the study. Compound intake (mg/kg/day) values were calculated as time-
~ weighted averages by the reviewer as follows: compound intake = [food

- consumption (mg/day) X concentratron in feed (%)] divided by body we1ght (kg)
‘Results - _

a. Food consumption ~ Group mean weekly food consumptions for males and
females are shown in Table 3. Food consumptions were significantly lower for
males in the high-dose group for weeks: 1 through 3 and for females in the high-

- dose group for weeks 1, 2, 4 and 5.

b Compound consumptlon (time werghted average) _ The estimated compound
" intake decreased over the course of the study (Table 4). Daily, time-weighted

averages were 67, 704, and 2,238 mg/kg/day for males in the 1,000,.10,000. and

25,000 ppm treatment groups; correspondmg values for females were 85, 814
and 2,403 mg/kg/day

Ophthalmoscoprc exammatlon-

Eyes were examlned before 1n1t1at1on of treatment and during week 13 before
-termmal necropsy, recovery animals were exammed duiring week 17. '

Results — No treatment—related changes were noted at the 13 and 17- week
" examinations.



TABLE 3. GROUP MEAN FOOD CONSUMPTION
(G/ANIMAL/WEEK) AT WEEKLY INTERVALS
\ Treatment Group'/Expoere Level (pp‘m)
Week of " males | females
Study _ g —
. 1 2 3 4 1 2 3 4
(0) (1,000) | (10,000) | (25,000) © | 1,000 | (10,000) | (25,000)
L 185.5 | 1843 | 1857 | 120.2%°| 1205 | 1258 1220 | 87.4%
2 187.6 | 1935 | 197.1 | 150.4% | 1202 | 128.3 123.2 109.74
3 189.8 .| 190.6 198.5 178.8% | 1267 | 125.4 126.6 108.3
4 1953 | 1994 | 2021 | 199.5 1338 | 1316 |  133.9 119.9%
5 1936 | 1962 | 1999 | 2002 | 1345 | 1373 129.4 122.0%
6 193.3 |. 188.0 | ~ 201.0 197.6 | 133.8 | 1368 | 133.8 124.5
7 196.8 | -189.5 | 201.4 191.2 127.4 | 1318 128.5 120.3
‘8 ‘1943 | 1987 197.5 183.3 117.1 | 117.3 [19:5 115.3
3 2023 | 2009 | 2051 | 1972 | 1294 | 142.4 122.2 123.1
10 || 1966 | 192.8 | 200.0 1875 | 1245 | 1355 130.1 118.5
11 191.6 | 197.8 | 2001 185.9 128.0 | 125.8 126.7 119.0
12 193.9 | 1887 | . 202.8 189.1 | 1243 | 130.6 130.5 120.8
13 188.2 | 191.9 191.4 822 | 1183 | 1216 127.1 115.0
.14 1564 | ND ND | 1603 | 950 | ND ND 101. 1
15 192.6 ND ND 185.9 | 12908 | ND | ND | ‘1228
16" 1876 | np |- np | w837 | 1280 | np ND 128.7
o 184.0 ND- | ND ‘177.1. | 1185 | ND ND 114.0

Data taken from Tables 9 and 10, MRID No. 416166-01

_ ND indicates no data.
* These groups received 50, 000 ppm durmg first 14 days of study.
* Statistically significant (p <£0.05) compared with control values.



TABLE 4. ESTIMATED COMPOUND INTAKE (MG/KG/DAY)*
Treatment Group/Ekposure __Levél (ppm)
“gfll;;f males o A femaiw
1,000 10,000 25,000 1,000 10,000 25,000
1 117 1179 4,202% 122 1160 4179
2 96 *990 4,850° " 108 1015 5176
3 80 852 2,789 95 | 945 2343
4 75 772 2,438 92 915 2303
"5 68 714 " 2,168 92 877 - | 2208
6 62 673 1,932 87 828 2160
7 60 637. . 1,766 80 762 2011
8 60 598 1,594 69 684 - 1836
‘9 57 591 1,653 83 694 1976
10 52 559 1,489 - 75 709 1807
1 53 - - 546 1,444 . 69 678 1797
12 a9 539 1,428 70 682 1770
13 49 496 1,336 64 - 648 1657
" Average 67 704 2,238 85 814 2403

* Calculated frorm data in Tables 2 and 3 as: Compound intake = [food consumption (mg/day) x:concentration
© in feed (%)] + body weight (kg). Body weights previous to the week of food consumption were used for- -
.calculation. : _ : - - D

® These values were based on a dietary concentration of 50,000 ppm during first 14 days of study.



5. Blood was collected for hematology and clinical analysis from all surviving animals
during weeks 1 and 13 (all treatment groups) and from the recovery animals during
week 17 (control and 25,000 ppm treatment groups) The CHECKED (X)

_ parameters were examined. -

a. Hematology

’ Hematocrit(!-iCT)* | Leukocyte differentral count¥*

X X

X | Hemoglobin (HGB)* ; X | Mean'corpuscular HGB (MCH).

X | Leukocyte count (WBC)* X | Mean corpusc. HGB conc. (MCHC)
"X | Erythrocyte count (RBC)* X | Mean ccr_pusc. volume (MCV)_

X | Platelet count* Reticulocyte count E

X

Blood clottmg measurements
(Prothrombm time) -

*Requrred for subchromc studies.

Results ~ Hemoglobin and hematocrit were slightly lower in males and females in
the high-dose group (Table 6). The difference was statistically significant (p <0.05)
in'mates. Other statistically significant differences in clinical hematology values
were: higher hemoglobin in males given 1,000 ppm; slightly higher mean =
corpuscular hemoglobin (MCH) in females given 10,000 ppm; slightly higher mean
corpuscular hemoglobm concentration (MCHC) in males given 1,000 ppm and
females given 10,000 ppm; slightly lower absolute lymphocyte count in males given
10,000 ppm; and higher absolute monocyte count in males given 1,000 ppm. The

‘ changes in the low- and mid-dose groups did not appear to be dose—related.-- There

- were no significant differences in hematology values between the control and high-
dose groups following the 4-week recovery period (data not shown).

TABLE 5. CLINICAL HEMATOLOGY PARAMETERS FOR
MALE AND FEMALE RATS FED GlBBERELLlNS A, FOR 13 WEEKS

Males - B ' " Females

Parameter ‘ ~ Trgrtmeht group (ppm)* ~ Treatment group (ppm)*

"0 1,000 | 10,000 | 25,000 | -0 | 1,000 | 10,000 | 25,000
Hemoglobin (g/dL) 145 | 153% | 147 | ta0x | 141 | 143 | 144 13.3
Hematocrit (%) 532 |. s47 s32 | soor | 517 | s15 | s13 |- 488
MCHC (%) - 272 | 21.9% | 276 27.4 272 | 277 | 28.% 27.3
MCH (%) ' 150 | 15.2 15:1 151 |.160 | 165 | 168* | 158
Lymphocytes (E3/UL) 72 | 60 5.4% 73 3.5 3.1 3.2 4.6
Monocytes (E3/UL) 0.0 | o0.1* 0.0 0.0° 0.0 0.0 00 ‘| 00
Data taken from Tables 15 and 16, MRID No. 416166-01.

* Based on 19-20 ammals of each sex in the 0 and 25,000 ppm treatment groups and 10 animals of each sex in the
.1,000 and 10,000 ppm treatment groups.

MCHC = Mean corpuscular hemoglobin concentration.

MCH = Mean corpuscular hemoglobin.
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b. Clinical chemistry

Electrolytes _Other

X C;a,lciqm* ) X | Albumin*

X. | ‘Chloride* X | Blood creatinine
Magnésium* X | Blood urea nitrogen*

X | Phosphorus* X | Cholesterol*

X | Potassium* . - - X | Globulins

X | Sodium* X | Glucose*

Enzymes . X | Total bilirubin

X | Alkaline phosphatase (ALK) ) X. Total serum protein (TP)*.
'Creatmmc phosphokinase* : o |

| Lactic acnd dchydrogcnase (LDH)*
X Serum ala_nme aminotransferase (also SGPT)y*
X | Serum aspart'éfc aminotransferase (also SGOT)*.

* Required for subchronic studies. '

Results - Treatment with the test material caused the following statistically
“significant (p <0.05) effects on clinical chemistry parameters: lower total protein
albumin, and calcium in females in the high-dose group; mildly higher globulin in:
females in- the high-dose group; mildly higher total bilirubin in males and females in
the- high-dose group; and higher cholesterol and alkaline phosphatase in males arid
females in.the high-dose group (Table 6. Females in the 10,000 ppm treatment
group had a lower albumin value. The lower total protein and albumin in females in

the high-dose group were not reversible during the recovery period (data not
shown). . Males had a higher creatinine value than controls after the recovery period,
but the same parameter was not different than controls at 14 weeks. Blood
magnesium, creatmme phosphokinase and lactm a01d dehydrogenase were not
measured. .
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TABLE 6. CLINICAL CHEMISTRY PARANIETERS
FOR MALE AND FEMALE RATS FED GIBBERELLINS A,A, FOR 13 WEEKS

, o  Males ~_ Females -
Parameter Treatment group (ppm)* Treatment group (ppm)*
0 1,000 | 10,000 | 25, 000 -0 1,000 | 10,000 | 25,000

Total protein (g/dl) 7.0 6.9 7.0 1.0 7.3 7.2 7.0 6.8%
Albumin (g/dl) - 4.4 4.4 4.4 44 | 5.2 5.0 4.7* 4.4%
Calcium (mg/dl) 10.1 -| 10.0 |- 10.0 10.2. 10.4 | 10.3 10.1 10.0*
Globulin (g/dl) 2.5 25 | 26 26 | 22 | 22 2.3 2.4%
Total bilirubin (mg/dl) 02 | 0.2 0.2 0.2% 0.2 0.2 0.2 0.2*
Cholesterol (mg/dl) 59 | s6 65 | 90 | M 71 | 73 85%

" Alkaline phosphatase (IU/) { 96 ~ | . 109 95 124* 61 63 61 87*

- Data taken from' Tables 21 and 22, MRID No. 416166-01.

" * Based on 19-20 animals of each sex in the 0 and 25,000 ppm treatment groups and 10 animals ot edch sex

-in the 1,000 and 10,000 ppm treatment groups.

6. Urinalysis -'

-

. Urinalysis is not required for subchronic studies and was not performed.

7. Sacrifice and pathblogy |

Theé animal that died and thése sacri‘ﬁ.ced on schedule were subjected to gross

pathological examinations.

nonrecovery animals in the control and high dose groups were examined
microscopically. In addition, macroscopic lesions, lungs, liver, and kidneys from-

the low- and mid-dose groups were examined m1croscoP10a11y

All organs/tissues from the animal that died and the

‘Kidneys and liver of

- the treated recovery animals were also examineéd mxcroscoplcally The CHECKED -

(X) tissues were collected for histological exammatmn The (XX) organs were also

weighed.
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Digestive system

Tongue
X Salivary glands*
X Esophagus*
- X | Stomach*
X Duodenum*
X Jejunum*
X . Ileunﬁ
X Cecum*.
X | Co:!on*
X Rectum* -
XX | Livers+
. Gall Bladder*
X Pm;\creas*
Respiratory
X Traeheg*
X Lung*

* Required for subchronic and chronic studies.
* Organ weight required in subchronic and chronic studies.
*+*Organ weight required for non-rodent studies.

Results —-

ovasc./Hemat.
‘Aorta*
‘Heart*

-Bone marrow*

Lymph nodes*

| Spleen

Thymus_*

enital

Kidneys**
Urinary bladder*
Testes**

Epldldymldes

' Prostate -

Seminal vesicle
Ovaries**

Uterus*

a. Organ weight — Males in the 25,000 ppm treatment group had lower terminal

body weights and statistically significantly higher organ-to-body weight :

- percentage values for brain, left and right kidney, and left testis (Table 7). The

- brain-to-body weight percentage for females in this treatment group was also
significantly higher. There were no differences between the control and any dose
group in absolute organ weights. After the 4-week recovery period, males and
females administered the highest dose had lower terminal body weights-and
correspondingly lower absolute organ weight values for liver (males only) and
“left-and right kidneys (females only) (absolute organ weight data not shown).
These animals had higher organ-to-body welght percentage values for brain (both
sexes) liver (females only), and right ovary.

13

Neurologic
XX. Brain**
X Periph. nerve*
X Spinal cord (3 levels)*
X. | Pituitary*
X eye (optic n.)*
Glandular ' _
XX | Adrenal gland*
X | Lacr’imai gland
X Mammary giarid*
X Paﬁihyro ids***
X | Thyroids*“
bther )
X Bone*
X Skeletal muscle*
X Skin*
X Ali gross lesio_ns and masses*

J



TABLE 7. BODY WEIGHTS AND SELECTED ORGAN-TO-BODY WEIGHT RATIOS

Males ; * Females .
Parameter Treatment group (ppm)* Treatment group (ppm)*
0 - | 1,000 | 10,000 | 25,000 0 [.1,000 | 10,000 | 25,000
End of treatment period (13 weeks)
Mean terminal body weight (g) 556.1 | s42.2 | 5252 | 4se.sx | 2547 | 2554 | 2608 | 22809
|| Organ-to-body weight (%) _ - , . - _

- Brain : 0391 | 0399 [ 0.406 | 0.462* | 0.782 | 0.761 | 0.753 | 0.871%
Lef kidney 0328 | 0344 | 0340 | 0381* [ 0369 | 0.388 | 0.366 | 0.369
Right kidney 0332 | 0342 [ 0.328. | 0.377* | 0368 | 0.403 | .0.359 0.370_
Left testis ..0332 | 0336 | 0.338 | 0.406* | o

" Right ovary _ : o 10.026 | 0.025 0.021 0.025
Liver 2.82. | 2.87 299 | 3.16 2.85 | 269 | 2.80 3.06
End of Eecovery period (17 weeks)
Mean terminal body weight (g) 5718 | ND, ND ' | 518.7* | 276.1 ND | -ND - | 246.5%
Organ-to-body weight (%) ND | ND _ND ND
Brain 0.377 0.422* | 0.720 ~ 0.810%
Left kidney 0.342 0.358 | 0.363 0.362
Right kidney 0.348 0.368 | 0.364 0.363
" Left testis - 0.318 0.368 |
Right ovary ' . .0.022 0.026*
Liver 2.89- 2.77 2.54 2.80*

‘Data taken from Tables 25 and 26 (terminal body. weights) and 27-and 28 (organ-to-body-weight percentages), MRID No.
416166-01 (Note: Some of the data in Tables 27 and 28 were difficult to read; values were rounded off to lhru. huuru)

 ND indicates no data.
* 10 animals per treatment gmup

* Statistically significant (p <0.05).

b. " Gross péthology - Anirﬁals_in the 25,000 ppm treatment group had é' high incidencc

of kidney changes described as a diffusely rough surface or depressed foci/areas in
the cortex. The animal that died had no gross macroscopic lesions. :

c. . Microscopic pathology -

1) Non-neoplastic ~ Animals in the 25,000 ppm treatment group. with macroscopic
kidney lesions had a high incidence of chronic or chronic active tubulo-interstitial
nephritis with tubular dilation and focal loss of nephrons (Table 8). These
animals also had a high incidence of hepatocellular vacuolization with some
associated hepatocellular degeneration. These changes were greater in males
than in females and were present in the male that died during week 3 of the
study. . After the 4-week recovery period, the kidneys from the 25,000 treatment
groups had evidence of chronic or chronic active inflammation,cortical
fibrosis/scarring, and tubular dilation; these changes were less severe in both
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sexes when compared with the changes at 14 weeks. There was no evidence of
hepatocellular degeneration and only two 1nc1dences of hepatocellular
vacuolization.

2) Neoplastic - Neoplastlc lesions were not observed in any of the treated or. control
groups. ‘ :

TABLE 8. _WCROSCOPiC PATHOLOGY INCIDENCE SUMMARY ’
» - Males * ~ Females
. Organ/Lesion - Treatment group (ppm)* .° Treatment group (ppm)* -
0 | 1,000 | 10,000 25,00_0 0 1,000 10,000 | 25,000
- End of treatment period '(13.weeks)_'
Liver . ‘
Hepatocellular degeneration 0 0 0 3 0 ) 0
" Hepatocellular vacuolization | N 1 8 0 1 2
Kidney : . :
Inflammation . 0 0 0 8 0 0 0 4
Fibrosis/scarring (cortical) o - 0 0 9 0 1 0 7
Cysts 0 0 0 5 0 0 0. 3.
Atrophy 0 0 2 2 0 0 0 7
Tubular dilation 0 -0 0 10 0 0 0 2
End of recovery period (17 weeks)
Liver ) :
_ Hepatocellular degenerauon -0 0 0o - 0 0 0 0 0
Hepatocellular vacuolization 1 0 0 0 0 0 0 1
Kianey : _
Inflammation 0 .0 0 7 0 0 0 5
. Fibrosis/scarring (cortical) 1 0 0 8 0 0 0 10
Cysts 1 0 0 3. 0 0 0 0
Atrophy. 1 0 1] 2 0 -0 0 0
Tubular dilation 0 - 0 0 9 ] 0 0 2

Data taken from Table 33 MRID No 416166-01
* 10-animals per treatment group.

- D DISCUSSION

- Male and female Crl: CD®BR rats were fed diets containing 0 1,000, 10, OOO or 25 OOO
ppm gibberellins A,A,; for 13 weeks followed by a 4-week recovery period. The high-.
dose concentration was 50,000 ppm-at the start of the test period but was lowered to
25,000 ppm after 14 days due to low- welght gain in both males and females compared to
respective control groups. One male rat in this treatment group died during the third.
week of the study, presumably due to exposure to 50,000 during the first 14 days of the-



study. Clinical signs in the 25,000 ppm exposure group included hunched posture, thin;
rough hair coat, a bloody crust on the nose and urine stains. Body weights for the-
groups consuming 1,000 and 10,000 ppm in the diet were unaffected, but body weights
for males and females in the high-dose treatment group were significantly lower than
controls throughout the study, including the recovery phase. There was a marked
increase in body weights when the treatment was reduced from 50,000 ppm to 25,000
ppm after 14 days, and by the end of the recovery period at week-17, body weights were
within 91% of control groups for both sexes. It should be noted that as the rats grew
during the course of the study, the estimated dose (mg/kg/day) received decreased from _
weeks 1-13 because the concentration of test substance in the diet remained the same..

Treatment-related changes in blood and clinical chemistry parameters were observed only
in the highest éxposure group. In male rats, the following blood parameters were
statistically altered: lower hemoglobin and hematocnt and higher total bilirubin,
cholesterol and alkaline phosphatase. Females had statistically significant lower total

~ protein, albumin, and calcium and statistically signiﬁcantly higher globulin, total
“bilirubin, cholesterol and alkaline phosphatase Females in the 10,000 ppm treatment
group also had a lower albumin value.

According to the study author, the effects of the highest dose on hemoglobm hematocrlt
total protein, and albumin-were small and probably associated with the test material
effect on body weight and possibly food consumption. Statistically significant alterations
in blood parameters in the other treatment groups were mild, and because they were not
present in the high-dose groups, they should not be considered treatment related.
Furthermore, even when statistically different from control values, most parameters were
within the normal range for this stram of rat. However, no historical data were provided
in the submission. S ‘

A Organ weight data showed increases.in relative but not absolute organ weights for both
sexes for brain and, in'males, the kidney and testis. Following the recovery period,
relative organ weights were higher for brain (both sexes) and female liver and ovary.

The kidney appeared to be the target organ for gibberellins A A as shown by the
increased relative weight (in males), gross and histological changes, and biochemical
.changes (total protein, albumin, and calcium in females). Treatment-related gross

~ pathological changes wete limited to the kidneys of the 25,000 ppm exposure groups and
included a rough surface and depressed foci/areas in the cortex. Histopathology
examinations of these treatment groups (and the dead male rat) revealed chronic-tubular
. nephritis with tubular dilation and focal loss of nephrons. - Liver changes in the high
exposure groups were observed primarily in males and included hepatocellular
degeneration and vacuolization; total bilirubin, cholesterol, and alkaline phosphatase
were also higher in the 25,000 ppm treatment groups. However, these histological
changes were not accompanied by absolute or relative liver weight changes during the
treatment period. The liver effects were considered by the author to be marginal in
incidence and seventy No treatment-related microscopic changes were observed in
other organs or in any organs of the low- and mid-dose groups.

Thirteen-week exposure of male and female rats to dletary glbberellins ALA; at / q
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concentrations as high as 10,000 ppm did not produce any biologically significant signs

of treatment-related toxicity. Therefore, this exposure is considered the NOEL for this

study. The LOEL for this study is 25 000 ppm, based on decreased weight gain, organ-
to-body weight ratio changes, changes in hematology and clinical chemistry values, and

kidney and liver lesmns .

STUDY DEFICIENCIES e L

A deficiency in this study was that the doses of test compound were not increased or -

" adjusted to_the increasing weight of the rats, resulting in decreasing doses from week 1
to week 13. In addition, the high-dose male and female treatment- .groups were-
administered 50,000 ppm in the diet during the first 14 days of the study and 25,000
ppm thereafter. The short treatment period with 50,000 ppm may have shortened the

~ onset’ and increased the severity of tox1c effects observed in the 25,000 ppm treatment
groups.

Other deficiencies in the study was the clinical chemistry parameter lactic acid -
dehydrogenase the lack of calculations of compound intake (expressed as mg/kg/day). -
addition, some of the data in the appendices were difficult to read and data on analyses

of compound concentration in the d1et appear to have partlally been left out (see pp
452-454, Append1x G),

'These deficiencies do not invalidate the study.
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[GIBBERELLINS AA;] : Subchronic Oral Study (82-1)

82-1 Subchronic Feeding in the Rodeat and Noarodeat |
ACCEPTANCE CRITERIA

Does your study mect the following acceptance criteria’:

1. ¥ Technical form of the active ingredient tested.

2 ¥/ At least 10 rodents or 4 nonrodents/sex/group (3 test groups and control group).

3. 7 Dosing duration daily for 90-days or 5 days/week for 13 weeks.

4. 7  Doses tested include signs of toxicity at tugh dosc but no lethality in nonrodents or a limit
dose if nontoxic (1000 mg/kg).

5. v Doses tested include a NOEL. :

6. V7  Analysis for test material stability, homogeneity and concentration in dosing medium

7. ¢, Individual daily observations.

8. 7 Individual body weights.

9. /_ Individual or cage food consumption.

10.° y»  Opthalmoscopic examination (at least pretest and at term) control and high dose.

11. 3/ Clinical pathology data of 12 & 13 at termination for rodents, before, monthly or midway
and at termination for nonrodents. :

12 v/  Hematology. . . -

_i/ Emthrocyte count _y/_ Leucocyte count
_Z_ Hemoglobin *_y’_ Differential count
7 Hematocrit _V_ Platelet count (or clotting measure)
13. ____ Clinical chemistry. _
i Alkaline phosphatase . Toul Protein
i Aspariste aminotransferase  _~_ Albumin
¢____ Creatinine kinase - v Urea
—__ Lactic dehydrogenase _V/_ Inorganic phosphate
_L Glucose v Calcium
A Bilirubin ) . Potassium
Y Cholesterol Sodium .
_K. Creatinine : *_7_ Chloride
14.°___  Urinalysis, only whea indicated by expected or observed activity. As scheduled in 11.
—_— —Toual bilirubin
—— Protein S ¢ Urobilirubin
— Ketone bodies ' —_ Sediment
— Appearance — Specific gravity (ocsmolality)
‘ Glucose ¢ ___ Volume

15. Individual necropsy of all animals.

16. 37 Histopathology of the following tissues performed oa ail nonrodents and rodeats, all control
and high dose animais, all animals that died or were killed on study, all gross lesions on all
animals, target organs on all animals and lungs, liver and kidneys on all other animals.

Criteria marked with a * are supplemental and may not be required for every study. g/zf
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[GIBBERELLINS AA,]

A eona
XL eyes

L caecum
i colon
Y/ duodenum
X braint
¥ skin

i heantt Séqhed
1 testest
Y pituitary
v _ileum
W trachea

t organs to be weighed

- jejunum
X/ bone marrow Y kidneyst
X livert
v lungt Rgeigmd 17 ovariest
_V_ lymph nodes — aoviduct
_iZ_ stomach
i mammary gland _ rectum

"-:,“,u\wl _Y7_spinal cord (3x)

i/ _ uterus

Subchronic Oral Study (82-1)

_\/_ peripheral nerve

-1 esophagus

v/ _ pancreas

I thyroid / parathyroids
salivary glands

W thymus _

_v _urinary bladder

Criteria marked with a © are supplemental and may not be required for every study.
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