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COMCLUSTONS:

When picloram was fed to Fischer 344 rats fir 2 yezs: in the diet at levels
to give a dafly intake of 20, 60, or 200 mg/kg, tiare were no overt signs
of toxicity or dose-related effects on morfaiity, body weight, food
consumption, or clinical laboratory findings. ’nare was a significant
(p <0.05) dose-related 1increase in sizz an¢ &itcrag tinctorial properties
of centrolobular hepatocytes in males anc fenales dosed at 60 and
200 mg/kg/day. The change was graded slight or very slight and did not
iacrease in severity in the course of the styé;. At the 6-month sacrifice,
there was also an increase in absciute and/or relative liver weights at
the mid and high doses. At 12 month-., thare was an increase in the size
of hepatocytes and an increased liver wwignht only at the high dose. The
histologic changes at study terminat’'sn weve accompanied by significant
increases in 1iver weights in high-acse msles only and the biological
significance of the 1increased wel:'t i< «f doubtful bdiologic importance
since the livers of omly 10 of 35 high-dose males at terminal sacrifice
were weighed (see discussion). There wers no increases in necrotic or
hyperplastic changes im the 1liver 3T any dose. There was no oncogenic
effect at any site. 7The LOEL, 03463 on the histelogic changes in the
liver, is 60 mg/kg/day and tha WOEL s 20 mg/kg/day.

Core Classification: Core Guiseiine.
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6369369
A MATERIALS:

1. %’_ug_mc_\g: Picloram, technical; description: a white powder,
ot No. AGR 177446; purity: 3% by infrared spectrometry 94.1%
by gas chromatography; hexachlorobenzene, 1387 :

2. T Anisals:

.
J

Species: rat; strain: Fischer 344; mean weights:
males 101-102 g, females--86 g on day 1 of study; source: Charles

RN River Breeding Laboratories, Portage, MI.

3 B.  STUDY DESIGN:

vl

;-33 1. Animel Assignment: After 7 days of acclimation, animals were
e weighed and assigned to the following groups with a computerized
[ randomization procedure designed to result in equivalent group
it‘ mean body weights and homogeneous variance:

et )

,’:% Main study Interim sacrifice
2 - Test Dosage 4 _mon .

e groug (mg/kg/day) Males Females Males Females
o~ 1 Control 0 50 50 20 20

5 2 Low (LDT) 20 50 50 20 20

el 3 Mid (mOT) 60 50 50 20 20

2 4 High (HOT) 200 S0 50 20 20

(_L’

C}

5 The dose levels selected for this study wers based on a 13-week
5 feeding study fin rats performed by Gorzinski et al.” Rats
= fed the test material at doses of 150, 300, or 500 mg/kg/day
B2 exhibited an increase in absolute and relative liver weights
g accompanied By slight histological

changes (enlargement and
altered cytoplasmic tinctorial properties of the centrilobnlar
hepatocytes).

W: One percent premixes were prepared twice
y du

ng the study, and the diets were prepared weekly.
The premixes and diets were feund to be 90 percent stadle over 75

Gorzinski, S. J., Johnson, K. A., Park, C. N., Wade, C. €., Childs, R.
C.. Dittenber, S. A., Campbell, R. A., Phillips, J. €., and Chen, W. L.
{1981). Picloram: A 13-Week Dietary Toxicity Study on Various
Concentrations of Hexachlorobenzene in COF Fischer 344 Rats, HET
K-038323-(33). Unreported Data. Oow Chemical Company, Midland, KI.
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days of storage and were homogeneous. The mean body weight (all
animals/group) and food consumption values (20 animals/group) were
used to calculate the amount of tast material needed to maintain the
targeted dose levels on a mg/kg body weight basis. Adjustments were
made weekly for 13 weeks and monthly thereafter.

. Resylits: The anmalysis of diets was monthly for 6 months and quarterly
thereafter. Values were within acceptable limits. Table 1 summarizes
the results. Analysis of diets at 13, 35, and 43 weeks for the
concentration of hexach..robenzene showed that levels were close to
those calculated based on picloram containing 197 ppm hexachloro-

_benzene; at the 200 mg/kg/day level, the diets contained 0.78 ppm
hexachlorobenzene (average of six samples). Animals received food
and water ad lititum.

. Statistics: Statistical analyses were performed for mortality
(Gehan-Wilcoxon test) and body weights (Bartlett's test). Oescriptive
statistics (mean and standard deviation) were calculated for food
consumption and appropriate clinical laboratory data. Histopathology
data from all rats at all dose levels were tested for linearity; if
Tinear, a dose-response relationship was tested (Cochran Armitage
test). Tissue data fom all control and high-dose groups and
selected tissuves from mid- and Tow-dose groups were analyzed
(chi-square) for pairwise comparison letween control and high-dose
groups.

KETI AND R 1S:

rvations: Animals were 1inspected twice daily for signs of
toxicity and mortality. All rats were individually examined for
palpable masses prior to study initiation, at & and 12 months, and
monthly thereafter.

Results: It was reported that there were .20 overt signs of toxicity.
Individual observation data or summary data of clinical observations
were not preseated. A summary of palpable mass observations was
presented, and these results were correlated with histologic findings.
There were no increases in the number of lesions or masses observed
in-1ife that wsre related to dosing. Masses were examined at
necropsy and histolegically dfiagnosed; thsre was 2 good correlation
betwagn the findings.

shen cospared to controls, mortality was increased in males receiving
20 m3/kg/day; however, there were no significant changes in males
receiving 60 or 200 mg/kg/day. Survival was similar in all groups of
females. Representative mortality and survival data are presented in
Table 2.

ight: Rats wers weighed weekly for 3 months and monthly
thereafter.




905721

TABLE 1. Dietary Analyses Picloram, as Percent of Targeted
Dose (+ SN), Fed to Rats for 2 Years

Percent of Target?
Targeted Dosage ‘
(mg/kg/day) Males

Femgles

20 103t 9.5 103+ 8.1

60 100+ 7.4 101« 7.9

200 . 97+ 1.5 98¢ 1.9
PremixP 100t 1.2

aNean of quadruplicate analyses at 11 intervals: monthly for 6 months
and quarterly thereafter.

bHaIes and females were combined.
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TABLE 2. Representative Results of Mortality/Percent Survival of Rats
Fed Picloram for 2 Years

Mortality (Percent Survival)d at Month
Dosage Group .

(mg/kg/day) 6 12 18 21 2
Males
0 0(100)  0(100) 1 (98) 4 (92) 8 (84)
20 0(100) 0(100) 1 (98) 5 (90) 17 (66)*
60 0(100)  ©0(100) 2 (96) 3 (94) 8 (84)
200 0(160)  0(100)  0(100) S (90) 14 (72)
Eemales

0 0(100) 1(98) 1 (98) 4 (92) 12 (76)
20 0(100) ©6(100) S (30) 8 (84) 13 (74)
60 0(100)  0(100) 3 (34) 8 (84) 14 (72)
200 0(100) 0(100) 2 (96) S (90) 13 (74)

*Significantly different from coatrol incidence (p <0.05) with the Gehan-
Wilcoxon test.

3gased on 50 rats/group.



L7345

905721

Resylts: There were no effects of dosing on mean body weights.
Curing the second year of the study mean body weights of males
receiving 200 mg/kg/day tended to be slightly lower than controls but
only differed significantly (p <0.05) at week 104. Table 3 preseats
mean body weight data at selected intervals.

3. Food Consumption and Compound Intake: Consumption was determined for
20 rats/sex/qroup ang the mean daily test compound intake s
calculated at weekly intervals for 3 months and 1 week per moath
thereafter. Food consumption and body weight data were used to
adjust the concentratien of the test compound in the diet to maintain
the targeted dosage lewe] on a mg/kg/day basis.

Results: Food consumption values were similar ‘n all groups of males
and females. ODuring tse first year of the study, there were sporadic
significant (p <0.05) fincreases and decreases in food consumption is
dosed males and females when compared to controls. However, these
changes were not consistent with time and there were ro dose-related
changes. Therefore, they were not considered of <toxicologic
importance. The values during the second year of the study were not
compared statistically. Food efficiency was not calculated.

4. Ophthalmological examisations were not performed, but eyes were
examined 1in situ usisg 2 wet slide technigque on all animsls at
scheduled sacrifice.

5. Blood was collected from fasted animals by orbital sinus puncture at
6, 12, and 24 months for hematology and clinical amalysis from 10
animals/sex/groun. The CHECKED (X) parameters were examined:

a. Hematology

Hematocrit (HCT)?

Total plasma protein (TP)
Hemoglobin (He8)*

Leukocyte differential countd
Leukocyte count (wec)? Mean corpuscular HGS (MCH) :
Erythrocyte count (a8C)t Kean corpuscular HGB comcentration
Platelét count? (MCHC)

X Mean corpuscular volume (RCY)

€ 2 € 2 2
2 ¢ 2 2

dControl and high-dsse animals.

Results: There were no toxicologically important effects on any
hematologic parameter. At the 6-month interim sacrifice, mean
HGB was significantly decreased (p <0.05) in males receiving 60
and 200 mg/kg/day; however, there were no effects on any other
parameter and no effects at 12 months. All hematologic parameters
in females sacrificed at 6 and 12 months were similar in controi .

tRecommended by Subdivision F (October 1982) guidelines for chreonic "’
studies.

=
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TABLE 3. R-,resentative Results of Mean Body Weights (+S0) of Rats
Feg Picloram for 2 Years

__Mean Body Weights (q+S0) at Month
fDosage Group

(mg/kg/day) 0 3 6 12 18 24
Bales |

0 101+ 7 314120 373220 441225 44727 4271+23

20 102+ 6 32414~ 37917 449221 461 +23 417242

60 102¢ & 320113 375218 44021 450128 417237
200 101 7 307+18 368219 435222 442424 409336";

Femples

L I ’ 86t 5 182¢ 8 196t 8 225¢14 25721 283+21

20 86t 5 186¢ 8* 200t 9* 226214 265221 281228

60 86t 5 184¢ 9 1968t 9 228218 26324 287421

200 86t 6 185z 8 1992 8 229216 261¢23 277423

*5ignificantly different from control value (p <0.05).

N = v Q.Q%\o-'--
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and dosed groups. At the termiral sacrifice, statistical outliers
were identified but included in calculating means and standard
deviations. No group statistical comparisons were made. Values
for several parameters were abnormal for some leswkemic rats: a
male receiving 200 mg/kg/day, one female receiving 60 mg/kg/day
and one female receiving 200 mg/kg/day. The Jeukemia resulted in
an abnormally high WBC count and large standard deviations in
these groups. Differential WBC counts were similar ian control
and high-dose groups; therefore, they were not performed on
mid- and low-dose groups.

b. Clinical Chemistry

E1ggtroly¥es Other

Calcimm X Albumint
thloridet Blood creatininet
:agnesium® X Blood urea nitrogent (BuM)
Fhosphorust Cholesterolt
Potassium® X Globulins
Sodiumt X Glucoset
Osmolality Total bilirubint

Enzymes Total proteint
X Alkaline phosphatase (ALP)
Cholinesterase
Creatinine phosphokinase?
tactic acid dehydrogenase
X Serum alanine aminotrans-
ferase (also SGPT)*t
X Serum aspartate amino
transferase (also S60T)*

%_g_;ym: It was reported that there were no toxicologically
mportant effects on clinical chemistry parameters that were
related to dosing. At 6 months, BUN was slightly but signifi-
cantly decreased (p <0.05) in females receiving 200 mg/kg/day but
there were no effects 1n iles. At 12 months, there was a signif-
icant decrease (p <0.05) in SGPT and SGOT in msles receiving
200 mg/kg/day. These values were generally within the normal
range. At final sacrifice, the data were not statistically
analyzed; however, statistical outliers were idestified. There
were abnormal values for ALP, SG60T, and SGPT ia three animals
that Rad leukemia; this caused an increase im the group mean
value that was accompanied by a large standard deviatioa. These
animals (8242543, 200-mg/kg male; 82A2735, 60-mg/kg female; and
82A2805, 200-mg/kg female) had abnormal hematologic values also
(see sbove).

6. Urinzlyses: Urine was collected fror .asted animels at the same
intervals as blood. The CHECKED (X) parameters were examined.

Appearancet X 6lucose?

volumet X Ketonest
X Specific grevityt X B8ilirudint :
X pH X Blood?t

Sediment (microscopic)t Nitrite
X Proteiat X Urobilinogen

=
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Resyits: There were no effects of dosisg os any urinary
paraseter. :
7. Sacrifice and Pathology: All animals that dfed amd that were

sacrificed on schedgle were subiect to gross pathological
examination. The CHECKED (X) tissues were collected for

histological examination (the XX) organ iso _weighed):
Digestive system Cardiovasc./Hemat. &ml?ic
X Tongue X Aorta XX %rzin
X Salivary g’lands"‘ XX Heartt X Perfpheral servest
X Esophagus’ X Bone marrow' X Spimal cord (3 levels)
X Stomacht X Lymph nodest X PMtsitary?
X Duodenus® X Spleent X Eyes {(optic nerve)?t
X Jejun?l* X Thymust
X Ileum Urogenital Elgndylar
X Cecum?® XX Kidneys ‘X Sdrenals
X Colont X Urinar¥ bladdert tacriml gland
Rectumt XX Testes X Mammary glasd?
XX Livert X Epididymides X Farateyroidst
Gall bladdert X Prostate X Thyroids?
X Pancreast X Seminal vesicle %
Respirato X - Ovaries X Sone
X “Trachea X Uterus T X Skeletal musclet
X Lung? X Zymbal gland X %iam
X Larynx X MNasal turbinates X K11 gross lesions
and masses

Only the liver, kidney, gross lesions, and smasses suggestive of
neoplasm were processed at 6 and 12 months. #or all rats that
died or were sacrificed in extremis, all tissmes were examined
histologically.

Slides were prepared from the checked (X) tisswes im centrol and
high-dose groups at terminal sacrifice. Fer mid- and low-dose
animsls that survived to termination, adremal, kidmeys, larynx,
Tiver, lungs, ovaries, pancreas, pituitary, spleen, testes,
thyroid/parathyroid, esophagus, and trachea wre examined.

Results:

a. QOrggn Weights: Mean liver weights and liwer-to-bedy weight
ratios were increased when compared to caatwrols in both males
and females receiving 200 mg/kg/day thromughcut the study
(Table 4). The relative liver weight at 6 months and the
absolute and relative weights of liver ia Righ-dose males at
12 months and at termination were sigificantly (p <0.05)
increased over coatrols. Both absolute amd relative liver
weights at 6 momths and the relative liver weights of
high-dose females at 12 months were sigificantly (p <0.05)
increased over controls. In additios, liver weights in
mid-dose males and both absolute and relative liver weights IO

==
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TABLE 4. Woen Liver We ghts (£33 and Liwer-to-Body Weight Ratios in Rats Fed Picloras for 2 Years
Dosage
Leve! 6 Momths 12 Months 24 Months®
(mg/kg/day) grams percent gramg . percsnt grans percent
Meles
0 8.507+0.293 2.392¢0.097 9.984+0.757 2.461%0. oz 10.82240.963 2.71i0.228
20 8.31240.582 2.354%0.112 10.35910.879 2.40420.189 11.81721.268 2.96140.358
60 9.057£0.47# 2.490£0.085 9.90810.659 2.460%0.121 11.35540.808 2.783%0. 253
200 8.813%0.736 2.51720.121% 10.809%0.720% 2.690%0.110* 12.636%1.3400 3.621%0.960
Femaies
0 4.459%0.247 2.51740.150 5.511£0.37% 2.509%0.1:0 6.968%1 .38 2.7810,53
20 4.541%0.177 2.52540.067 5.39720.41% 2.56410. 100 7.129%0.963 2.73420.24D
60 4.862£0.358% 2.681%0. 1448 5.432$0.457 2.67320.091 7.26428.048 2.75440. 528
200 5.25540. 0% 2.703%0. 140# 5.8300.382 2.70430.102¢ 7.99!2!.!.)5( 3.183%0. 752

SSignificently different from control value (p <0.0%).

b
Analyzed by our reviewars using ANOVA snd Duncan’s test for multiple comperisons; statisticsl owtliers were sme
in the anslysis.

N~ Q.b/

dese.
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in mid-dose females were significantly (p <0.05) 9dncreased
over control values at 6 months. Relative kidney weight in
high-dose males and absolute kidney weight 1in high-dose
females were siightly but significantly (p <0.05) higher than
in controls at the 5-month sacrifice; however, at 72 and 24
months data for kidney weights were similar in all groups.
Weights of other organs were similar among dosed and control
groups at ail sacrifices.

b. 6Gross Pathology: At the 6- and 12-month sacrifices, the size
of the liver in high-dose females was observed to be increased
{4710 and 5/10 females at €& and 12 months, respectively).
There were no increases in any gross finding in dosed rats at
terminal sacrifice and all observations were those normally
found in aging rats.

c. Histopathology:

1. Nonneoplastic: Table 5 summarizes histologic findings in

the 1iver in the satellite and main groups. After 2
years of dosing with picloram, there was a statistically
significant (p <0.05) 1increase in the incidence of
minimally increased stz and altered tinctorial properties
of the centrolobular hepatocytes in males and females
receiving 60 or 200 mg/kg/day. There was also-a signifi-
cant dose-related trend. This effect was also seen at
the 6-month sacrifice in both males and females at 60 and
200 mg/kg/day picloram but only at Z00 mg/kg/day at the
12-month sacrifice. Progression of severity with time
was not found. The incidence was lower at the terminal
sacrifice and it was reported that this was probably due
to the greater variability in histolegic appearance of
the liver 1in aged rats. The change was graded very
slight or slight in affected males and very slight in
affected females:; incidence was aiso lower in high-dose
femsles than in high-dose males. The incidence of very
slight bile duct hyperplasia was {increased in mid- and
high-dose males at 24 months, but there was no increase
in more severe grades of this finding; therefore, 1t was
not considered to be compound related. Hepatocellular
hyperplasia and necrosis were not increased in dosed
groups. There was an increase in the incidence of foci
of altered basophilic cells and the number of foci/cell
over the course of the study; however, the incidence was
similar in the dosed and control groups.

0.

Nonneoplastic changes in other tissues (main groups) were
considered to be incidental and not related to dosing.
There was a significant (p <0.05) increase in the severity
of pancreatic acinar atrophy in mid- and high-dose males
(8/50, each group) when compared to control males (1/50);
however, there was no change in the number of rats in
each group with some degree of acinar atrophy. Slight to { Z

& =




GOo<9
005721
TABLE 5. Frequent NMonneoplastic Histologic Findings in the Livers of Rats
Fed Picloram for 2 Years®
Dosage Levei (mg/kg/day)
__Naies femgies
Finding/Interval [} 2c 60 200 o 20 60 200
Finding: Incressed size of centrolobuler hepatocytes often sccompenied by altered tinctorisl
properties—very slight or sligat.
6 mos. 2/10 3710 4/10 10710 1710 /10 5710 . &/10
12 mos. 1710 3/10 10 10 y 740} /10 3710 10710
24 mos. 2/50 6/5%  11/50%  20/5087 %0 4/% as50®  10/5087
Finding: Bile duct hyperplosis
6 wos. -
Yery siight 210 3/10 4/10 4/10 0/10 o/10 r741:) /10
12 mos. .
Very slight 4/10 5/10 3/10 5/10 4/10 1710 5730 5710
Slight/moderate 6/10 5/106 7710 §/10 0/10 i/10 1219 3710
24 mos.b
Yery slight 3/50 2250 12/%0 Srs0 5/50 30/%0 U0 5/%0
Stight/modarate 4/50 £5/30 3,."50 40/%0 20/50 15/50 12/%0 18/%0
Severs 1750 74 ] 1750 1750 0/%0 /%0 50 0/3%0
Totel 50/50 49750 90/30 50/50 45/50 45/ 4/50 43/%9
Finding: ¥Myperplesia, hopatocstielar
24 mos.b
Noduler, focai 1750 % 050 0/50 0/50 0/3%0 /50 0/%0
Noduyler, muitiple (/50 1739 /30 2750 0/50 0/50 w30 0/30
Resctive 9/950 1275¢ 5/50 6/50 4/50 4/%8 1750 0

™ stetistical notetlons were Included In the report for the findings at the 6- end 12-month sacrifices.

blncludos snimals thet were secrificsd of tereinstion and those thet were sacrificed moribund or died.

#Significently different frem coatrol valus (p <0.0%).

Tsigniticent trend (p <0.0%). /3




205721

very slight alveolar histiocytosis of the Tmg was
significantly (p <0.05) increased in high-dose females
{24/50) when compared to controls (12/50); the report
authors considered this due to chance varfabilfty amd it
was reported as a minor 1lesion of no toxicologic
importance. Most males and females (all grougs) had
chronic progressive giomerulonephropathy. There was a
slight fdncrease in the Iincidence of Iincresse in
hematogenous pigment 1in the tubules of the kidmey im the

low-dose males and females, but there was no dose-related
trend.

2. Neoplastic Tlesions: Table 6 summarizes = mesplastic
histologic findings in rats dosed with picloram in the
main study. There were no neoplasms at the 6-month
sacrifice, At the 12-month sacrifice there wusas one
pituitary adenoma in a male receiving 60 mg/kg/dey; 2/10
control males and 4/10 high-dose males had Leydig cell
tumors of the testes; 2/10, 1/10, and 3/10 females at O,
60, and 200 mg/kg/day, respectively, had endsmetrial
stromal polyps of the uterus; and one male receiving
200 mg/kg/day had a squamous papilloma of the hard palate.

There were no dose-related increases in tumors at any
site. It was reported that the omly statistically
identified alteration in tumor IJacidence was a
dose-related decrease in pituitary adenomes 1is males
dosed with picloram. This was significantly different
from control incidence (a = 0.05, Yates chi-square
test) in high-dose males and there was a sigsificant
linear trend (a = 0.02, Cochran-Armitage test}). It was
reported that neoplastic nodules of the liver were split
into two dfiagnostic categories: hepatoscellsliar adenoma
(true benign tumors) and hepatocellular hyperplasia. The
latter was described as focal or maltifecal nodular
lesions, which are considered a regenerative change
caused by liver damage due to a hepatoxim or a disease
process such as leukemia 1in aging Fischer 244 rats.
Hyperplasia occurred in 2/50, 23/50, 0/50, and 2/50 males
fed 0, 20, 60, and 200 mg/kg/day pficloram, respectively;
no hepatocellular hyperplasia was reported in females.

p. ST ! :

The principal compound-related effect was increased size and altered
tinctorial properties of the centrolobular hepatocytes im mie and

female Fischer 344 rats fed 60 and 200 mg/kg/day for 2 years. The
severity of this finding did not increase over the course of the

2-year study. At the 6-month interim sacrifice, this finfing was
accompanied with increases in absolute or relative liver weigits at a

dosage level of 60 or 200 mg/kg/day; at 12 months, chasges in liver
weights and histologic findings were only found at 200 sg/kg/day and {
it was concluded that effects at 60 mg/kg/day wers of wminor (f

- E==2




00¢939

005721
TABLE 6. incidence of Necplastic Lesions in Rats Fed Picloram for 2 Yeers®
Bogage Leve! (mg/kg/dey)
Males Famsles
Organ/Finding 0 20 ™) 200 ) 2 60 200
Liver SHP s 0 G0 50 (500 (30)  (30)
Hepatocel lular cercinoms 0 ] i 1 o o Qo 0
Hepatoce! luler adenome 1 ! 4 2 2 i ] 2
Adenome or carcinome 1 2 ] 3 2 ! L] 2
Histioceytic sarcome 0 2 0 0 ¢ 0 0 0
i (50) 14 1)) (50) (50) 50) (50) 50 (50)
Histiocytic sarcome 2 o 0 { 0 o 0 0
Leukenis 13 19 i3 H o 3 it 8 5
Pltyi (50) (50) (50) (50} ) (303 (50) (S0)
Adenccercinasa | 2 4 1 2 3 3 S
Adencan 24 i7 i8 9 3 23 3 23
Pancreag (islet coll) 50 50) 30 50) cn 50 0 (30
Adenccercinoms 3 2 2 0 /] 0 0 0
Adencnag i0 6 5 ¢ ] ] 2 (4]
Adrens| (500 (300 (0 (50 G0) (300 (500 (50
Cortical edanoms 0 (4] § 2 0 L] ] o
Pheochrazmocytoma, benign ] [ ] 8 1 1 0 2
Pheochremocytane, mallignent 1] 2 3 o b 1 o 0
Pheochromocytams, totel ] 8 8 8 i 2 ] 3
Testes (¢ )] (503 (50) (¢ 0]
Leydig cell humor S0 48 ? ] 45
Megothel loma { 2 2 2
[]] r ¢ ) 4L (8) (50) on (18) §0)) 48)
Pepillary edsnoma 2 ! 1] 0 ] ¢ i ]
Uterus G0 GO (0 9
Endomatrisl strozal pelyp 19 16 23 18
Stroma! ceoll serosmg ] ] 2 0
Adancns i (4] 0 o
Adsnccercincss 0 0 0 I
Leiomosercens ] ] 0 i
Thyroid (50) (¢ 1)) (30) (50} 30 (50} (50) 50y
Folliculer sdsnccercinams L ] o 2 ] 2 1 <]
Folliculer edanama i ] ] ] 1 ! L} ]
Adencme or cercincms 1 1 1] 3 ] 3 2 ]
Perafolliculer ademocerciname { 0 0 /] ¢ 0 o 0 g
Parafolliculer sdencame 8 i6 12 7 3 10 4 4
Adonams or carclincme 9 16 12 7 3 10 4 4
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TABLE 6. Incidence of Neoplastic Lesions in Rats Fed Piclormm for 2 Yesrs® (Continued)

Level )
Hales Fomales
Organ/Finding o 20 60 200 0 20 60 200
Memwmary gland 50) (i19) «an (50) (50) un @3» (50)
Adonocsrciname 0 0 o o 1 ] ! 1
Adencms 0 0 0 0 | 0 2 2
Fibrosdencma 4 | 4 3 5 7 7 5
Fibrome 6 2 5 3 ! 4] 0 2
Benign tumors 9 3 9 6 7 7 9- 9
Preputisl/clitoral gland (¢)) (#3] () 1)) (0) 4)) (0] L))
Adencma 0 P o 2 - ] 3 !
Tongue 50  (20) 9 0 G0 am  adn G0
Squamous papilloms 0 2 0 ! o o 1 1
1 (audi . (0] 2) ((1)] a3) 1(¢)] ()] ® (0]
Carcinoms 2 I — 3 — — — —
Adenome 0 ) — 0 -— — — —
Multiple orgens (50) (50) 50 (50) (50) (50) (50) (50)
Leukemia, |ymphocytic grenular 2 1?7 it i [ 10 8 $
Histocytic sarcoma 1 4 0 § o (4] 0 0
(Concluded

.lnclud.s onimals secrificed at study termination snd those of the mein group thet died or were

sacrificed moribund in the course of the study. |f & necplesm occurred with en incideace of anly 1/50,
it was not tabulsted unless it could be combdined with other tumors in the sams tissue for statisticss
snelysis.

bﬂn numbers in parentheses ere the nusbsrs of tissues examined histologicelly.

cOno was malignant.
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biclogical significance. There were no other liver changes of
toxicologic importance. There were no increases in tumor 1nc1dence
at any site at dietary levels of 20, 60, or 200 mg/kg/day.

There were no overt signs of toxicity or dose-related effects on
mortality, body weight, food consumption, or climical 1laboratory
parameters. The LOEL was considered to be 60 mg/kg/day and the NOEL
20 mg/kg/day picloram.

REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS:

The conduct and reporting of the study were adequate; the summary
data were supported by individual data. Recaliculation of several
mean values by our reviewers failed to identify any discrepancies.
Histologic examination was adequate, and only a few tissues were
missing or autolyzed. We agree with the authors' assessment that
there was no oncogenic response. The control incidence of tumors at
specific sites was generally in accordance to that found for
Fischer 344 rats in other laboratories.? The 1incidences of
parafollicular adenoma of the thyroid and adenoma of the islet cells
of the pancreas in control males were 18 percent and 20 percent,
respectively. This appears to be high for this strain of rat when
compared to the average incidence historically found in several NTP
biocassays where the average incidence of thyroid C-cell adenoma for
over 2200 controls was 5.1 percent and for pancreatic isliet cell
adenoma was 3.8 percent. However, the concurrent comntrol incidences
in the present study were reasonably within the range of single
bioassays conducted on 50 rats.’

The toxicologic importance of the histologic changes in the liver of
rats recefving 60 and 200 mg/kg/day was not assessed in the final
report. These changes decreased rather tham increased in percent
incidence over the course of the study and were not accompanied by
necrotic changes or hepatocellular hyperplasia. In the interim
report, it was the authors' assessment that the effects on the liver
at 60 mg/kg/day were “considered of minor biological significance at
most.” Howaver, there was statistical significance (p <0.05) for
hepatocyte swelling at 60 and 200 mg/kg/day at 24 months and a clear
dose-related trend. It 1s possible that the liver changes were the
result of 1induction of wmixed function oxidases; however, enzyme
induction was not monitored.

2Masemn, J.K., Huff, J. and Boorman, G.A. Use of historical control
data 1in carcinogenicity studies iIn rodents. Toxicol. Pathol.
12:126-135, 1984.
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It 1s expected <that hexachlorobenzene would cause a similar
histologic change in the liver. We assess that the low levels of
hexachlorobenzene contaminating the test material (less than 1 ppm at
the high dose) were not responsible for the effect; however, it
cannot be ruled out that the hexachlorobenzene impurity acted
synergistically with picloram.

The increase in absolute and relative liver weights in males receiving
200 ppm at terminal sacrifice may be a somewhat biased finding since
the organ weights were recorded only on 10 rats/sex/group at the ter-
minal sacrifice (first 10 numerically) rather than on all rats sacri-
ficed. It was noted that a statistical outlier in the group of males
receiving 200 mg/kg was a rat with leukemia, which had resulted in
reactive hyperplasia of the liver. None of the controls that had
livers weighed had leukemia, although the histologic incidence was
12/50 compared to 11/50 for hig.i-dose males. If the outlier was
included, there was a significant (p <0.05) increase in relative liver
weight in high-dose (males), whereas if the outlier was not included
in the analysis, the mean (3.35 percent) value was not significant.
In female control and high-dose groups, one control and one high-dose
rat used for organ weight measurements had Tleukemia and reactive
hyperplasia of the liver (and were statistical cutliers); no increase
in mean liver weight was found when the high dose was compared to the
controls. The increased liver weight in high-dose males may also have
been due to an increase in fluid since there was cystic dilatation of
the 1iver sinusoids in 30 percent of the high-dose males compared to
14 percent of controls. :

Although 1t 1s possible that the rats may have tolerated a higher
dose, the rationale for dose selection seems to be adequate.
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