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Table 1. Liver Tumor Rates? in Female Osborne Mendel Rats
Airmin.stered Piclorem in the Diet for &0 Weers
Liver ) Tose (x;{xg/éay) ~

Tumor Type Ce 372~ T4~

Licnima 0/39 (0% )** 5/33 (15%;* T/34 {Z1lw**

Carcinoma 0738 (0% Us33 (0k) 1734 (3%)

Comiined 0/33 (0&)** 5/33 (13%;* g/34 (24%)*7

*Rumber of tumor bearing animals/numbsr cf animzls examined
(excluding these that died peiore the appearance ci the
first tumaer).

&vaztchel controls plus pooled control.

OThe 372 ané 747 mg/ka/cay doses of Ficloram contained
0.0483 and 0.0967 mg/kg/cday of BCB contaminant,
respectively.

*5 < ,05; **p < 0.01; Significance of trend analysis denoted
at control. Significance cf pairwise comparison with
certrol cdencted at cose level.

Piclioram was associated with statistically significant
positive cdose-related trends for liver adenomas/carcinomas
combined, and for liver acenomas per se., In addition, the
incidence of liver adenomas, and adenomas/carcinomas comdined
2t both dose levels of picloram were significantly increased
whan compared to the controls by the Fisher Exact test.
Historicsl control ¢ata related tc hepatocelilular tumors in
female Osborne-Mendel rats was not availzble to the
Cammittee., The NTP considared the above results in female
rats to constitute "eguivoczal" evidence for carcinogenicity.
That is, & marginal increzse in neoplasms was observed that
mzy be chemically related, but the findings were charac-
tzriz=d as uncertein. In the case of male rats the findings
cf no chemically related increases in malignant or benign
nzoplasms was consicdered by the KIF to reprasent "no
evidence" of carcinogenicity attivity.

The doses cf piclizcram seiscted for testing in the KIF
chronic study were chcsen from a 6-wesk feeding stuly in rats
(dceses ranging frow 1250 to 20,030 ppm, or 62.5 to 100D ,
m3/ky/Say) in wnich the only change coservec was a "siight"
reduction in the body weights of male rats (guantitative data
wzs not provided in the NIP report). 1In the actual chronic
study, there were "slight" reductions in mean boCy w=zight oi
treated rats oniy until wesk 1€, ani the appearance of
various clinical signs of toxicity after 6 months of
treatment (giope ia, G=rmatitis, diarrhea, tachypnsza, dark
.rines, and some vaginal bieeling), Dut nO increases in
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chronic study, the principal compound-reliated change was a
minimsl increase in the size and tinctorial properties cf
centrilobuliar hepatocytes in male and female rats given Coses
of 60 and 200 mz/kg/éay for 2 years; progression of ssverity
with time 313 not vccur. The changes were accompaniel Iy
increzses in livasr weights in high dose meles and femzies
{ar:3 also increases in liver size in females) throughout the
study. The Pesr Review Committiee Gid not cunsider. Tnese
find:ingcs to be covarly toxic ani thus concluiesd that the Coses
cf picloram chronically tested in Fischer 344 rats wers not
sufficient to fully svaluate the compounid's OntoIEnic
potential. The Committee also noted that the highest Cose of
picloram tested in the Dow Chemicel study (200 mg/kg/Cay) was
absut 3.7X less than that used in the KIF chronic study (747
m3/kK3), &and that the latter dcse was too low for aceguate
testing in the NTP chronic study. s
3. B6AC3Fy Mouse Study
Reference: Biczssay of Picloram for Possibie
Carcinogenicity in the Mouse.
NCI-CBE Technicel Raport 23, 1978,

Picloram {Technical Grade 20% pure with 130 ppm HCB)
was administered in the cdiet to groups of 50 mzle and 50
female B6C3r; mice at doses of 2500 ppm (357 mg/kg/day) and
5000 ppm (714 m3/kg/cay) for 79 weeks. The animals were
allowed to recover for 10 weeks prior to sacrifice. The
dcses were initizlly set at 5000 and 10,000 ppm but were
iowered gfter weak 1 on the Lbasis of data providsd from a
€-wsek rangz-finding study, discussedé below. Ten animals/
zex were used as matched controls. The 357 anéd 714 mg/Kkg/
¢ay dcsss of picloram centained 0.0464 and 0.0928 mg/kg/cay
of HCB cor:iaminant, respectively. The study was coniucted
for the NTP by GSRI. No Cose-related oncogenic effects were
cbhserved in either male or female mice. The Jata in B8C3F,
mice are best categorized as constituting "no evidence" of
oncozenicity using the NIP's description of levels cf
evidence cf carcinogenicity.

The doses of p*clora* selected for testing in the NTF
chronic study were based on a 6-week fescing study in mice
{(Szses ranging from 1250 ta 30,000 ppm, cr 17.8 to 4285.7
m3/kg/Say) in which the only change observed was death in
£/5 mzles and 3/5 females at a dose of 20,000 ppm. A dose
of 10,000 ppm was & NDOEL .in both sexes. This finding was
vsed to set initial doses of 5000 and 10,000 ppm in the _
chroric studj. These were then reduced to 2500 andé 5000 ppm
aiter 1 week, “since it was believed that excessive mortali-
ty would oc Cuf befors termination of the study, based on the
pattern of mortality, weight changes, and the general cond:i-
tion of mice used in similar studies on other chemicals at

.



Gulf South Research Institute." 1In the actual KIP chronic
study, the only toxic effects seen at the 2500 and 5000 ppnm
dcses were hyperactivity and rough hair ccats after 1 year
of treatrent. The Feer Review Committee éid not ccnsider the
indings excessively toxic and concluded that the doses of
piclcrar teste* in the chroﬁic study were insufficient to
fully evaluazte the corpouﬂ 's cncogenic potential
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Oncocenicity of Hexachlorobenzene (HCB) in Rodents

ECB, the contaminant in picloram, has been shown to
inocenic in rats (Agus, Wistar, and Sprague Dawley
_), and mice (Swiss strain) (USEPA Health Effects
nt for Hexachlcrcbenzene, 1284). Liver tumcrs were
ed in rats with doses between 75 and 150 prm (3.5 to
/kg/day). The incidence of liver tumors was as high
C percent in Agus rats (a liver turmor sensitive strain)
cwer in the other strains (46 to 87%). Liver tumors
e aiso produced in Swiss mice with deses of 100 to 300 ppm’
2 to 42.8 mg/kg) at incidences of 4 to 34 percent. The

Review Cornittee noted from these data that HCB was a

tent liver oncogen in rodents (especially rats),

high incidences of tumors at low doses This

icn was feit to be consistent with the c“serv tion
orar when contaminated with low doses of HCE (0.05
/kg) could produce a low threshold incidence cf
in one strain of rat (Csbocrne Menrndel) but not in
in of rat (Fischer 344) or in E6C3Fy mice. The
alsc aware of another analogous situation in
iver tumors attributable to paradichloronitro-
re actu ally due to the presence of & HCB
nt unspecified) in the technical grade PCKB
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Several studies have been perforred with picloram.
Submitted acceptakle studies indicate that picloram does not
induce rutations in Salmonella or Rspergillus pidulans nor
nondisjunction or crossing cover in Aspergillus. However,
forward mutation was observed in Streptoryces coelicolor.

In fivo studies, both of which probably should be repeated,
indicated necative results in a mouse micronucleus assay at
dcses uy tc 1243 rg,ng (however, bone marrow wes obtained
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cells. This was supported by clastogenic activity
reported for 2-methyl- and 4-methyl-pyridines (e.g.,
Rzicu et &l., 1984, Stud Cercet Ser Bicl Anim 36:143-
147; Bertzog and Chita, 1885, Stud Cercet Ser Biol
Arim 37:75~78). As there are some gusstions about
the submitted in vive stucdies for ciastogsnicity,
_thzse studlies may Dbesar repeating.
7. Ko evidsznoe for teratogsnic or aldverse reproluctive
effeczs ¢f picicram was found in studlies 1in rats.
G. Clezssification of Oncogenic Fotential
Trhe Committee classifiied picioram as & Lategory D oncogsn
(not clessifiable as to human c&rcinogenicity) basedé on the
EFA Guicdelines ani the above weight of the biologicsal
evidence consicderations, because:
© An oncogenic effect considsred to be "egzuivocal
evidence" of carcinogenicity by the NTP was seen at
both cGose levels tested in one sex ©f one species
(iiver adenomas/carcinomas combined in femzle Osborne
Mencel rats). The presence of relatively high ievels
of HCB in technical grade picloram was suspected to
be responsible for the occurrence o;_ he liver
tumors. Of interest in this recger the Committee
wzs infcrmed that the levels cof HbB contaminant used
in ths KIP studly were actually mech greater than
those found in commercially merseted picloram. The
gtudy was further confounded because of inzdeguate
dosage levels, a shortened duration of expcsure, an
insufficient control group, anc¢ possible GLP
Sdeficiencies.

© Bicassavs in B6C3F; mice and in & seccnd strain of
rat (Fischer 344) were negstive for oncegsnicity, but
were considsred inadeguate for detzrrmining the
potential oncogenicity of piclorem bzcause of similar
coniounding factors.

Trne Commiittee belizved that the cnrcenic rodent
oncogenicity studies of picioram containsd mejor gualita-
tive/guantitative limitations and could not De accurately
interpreted as showing either the presence or absence of an
oncogenic effect. As part of their evaluation, the group
also nzted the absence cf positive oncogenic correlation
from twgo structurally similar pesticides.
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