grief Communication: Testing for Possible Effects of Cedar Wood Shavings and
t on Occurrence of Mammary Gland Tumors and Hepatomas in C3H-A*" and

Lad-A“{B Mice'
Ww. E. Heston *7

i WARY—CIH-A"r and CIH-A'fB mice transferred from
gr calony to the laboratory of Or. J. B, Sabina in Australia
had @ markedly reduced incidence of both hepatomas and
mammary tumors, Sabime and co-workers {J Hatl Cancer
st 50:0237-1242, 1973) attribuded He low incidence of
gumors i thair laboratory compared fo the high incidence
jm this laboratory to the fact that we routinely uye red cadar
dhavings in (he bedding, whersas they gie sawduast, pre-
dominantly Douglag fir. Besulls of tesis in this laboratory
.pu'.'nl'\bd that the difference in accurrence of tumprs ceulbd
ng- 1 mttributed directly to sither a diffarence in diet or
pe ing. There was Ao evidence that the cedar shavings
were cargingganic, The animals in Australia on bedding
without cedar shavings were nof as healthy 35 our animals.

| i thatl they did not grow as well and were infested with

pctoparasites; apparently these faciors caused the reduced
securrence of tumers,—J Matl Cancer Inst 54: 1011-1014,

1375.

AAMMARY GLAND TUMORS AND HEPA-
TOMAS had & decreased ineidence and oocurred at
i wreazad AVECAgE age in eolenies of strains C3H-A
ar. CIH-AHB mice maintained by Sabine and

arkers () in Australia: both wumors developed

gh incidences in thess ame Mrains in gur colonies
in the United States from which the Australian
colanies were derived (2, 3} This reduction was

! poted immediately after Sabine et al, had received

their stock, the incidence approaching zero by the
weand generation,

Two ghvious differences in the care of the colonies
were in the [ood and bedding. In Australia the mice
we-e fed Charlick's M6t mouse cubes obtained
boe Ly, and the cages were bedded with sawdust
derived predominantly from Douglas fir grown in
North America. At the National Cancer Institute
INCTY, the mice had beenn fed Purina Laboratory
Chow, MCI pelles (008 Guilford), and later National
Imstinutes of Health {NTH) rat and mouse ration: with
tach dict they had high incideaces of mmors. NG
nice were bedded wit?‘. a maxiure of three-fourths
proe sanwdase [white, :.'r].l.n:lw.l OF 3ugar pine Or a mix-
tave af all three) and one-fourth fine shavings of the
t-ern ped cedar (Jwageras mrginiane ). The codar
W i routinelv odded to keep the polony free of
. l.l:l"l_liiil'd.'lzlﬂs.

To ascertain the cause of the reducton of owmors
in the mice maintained in Australia, D, Sabine
secured from the United Stases some Old Guilford
food and eedar shavings such as we used. Retuming
e of his muce to the Oid Guilford diet, he did not
Ztl an merease in tumor: Buat when, in addition 1o
- othe Old Guilford food, he wied cedar shavings

2dding, tumors increased in incidences compa-

rable with those observed in this laboratory. From
these observations, Sshine et al. econcluded thar,
although their resulis did not rule out other prossiibe
causes, ', . . the implication of cedar as a ‘carcing-
genic' agent was quite clear cut.'”

This was a serious indictment of codar shavings in
view of their widespread use as bedding for experi-
mwental anamals in I_‘il.l‘vr,:ir.ngl:r:'.r stuadies 1n the United
States, their vee as bedding for penn throwghout the
United States, and exposure of the human populatiosn
o cedar wood and cedar wood products, especially
ceclar oil. The abservation, however, was not tn line
with owur experience with thewe same gleans or their
parent strain C3H sent o other laboratories in the
Urnited States where cedar bedding was not wied and
no reduction i occurrence of these tumors was noted.
Furthermore, Roe apd Field {#) tested cedar oil for 2
{:arELn-ug:n'u: effect and abiained negative regules. [n
addition, despate the fact thay cedar wood and cedar
wood products have been used by man for 2 lang
time, there has been no evidence of any carcinopenic
pflmce im s,

We, therefore, determined o compare the occur-
renge of wrmors in mice of these straing fed Charlick™s
dier with that in cice fed ane of ur diets. Further-
e, we particularly needed o compare the oc-
currence of Tumaors in mice on pine plus cedar bedding
with that in mice on pize bedding alone. Care was
taken to prevent thess mice from becoming infested
with ectoparasites; they remained free of any ecm-
parasites througnout the study

MATERIALS AND METHODS FOR FOOD TESTS

Charlick’s M 184 mowse cubes were supplied o us
by Ihr, Sabine, This food was compated with Purina
Laboratory Chow, on which cur colony had formecly
been maintained and had shown a high incidence
of both mammary wmors and hepatosas,

CiH-A" and CIH-A*E mice of the same strains
as those sent 10 Dir. Babine were tegted. The CRH-AY
mice were developed in this labaeatary {2) with the
A* mutation that eccurred o the CIH/He strain ac
The Jackson Laboratory (5). Among the mice from
this lme with the A™ mutaton that ncreases |::I-u|:|.'_t'
weight and tumor susceprbiliry, the females have an
incidence of mammary wmors of approwmmately
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[007% at an average ope of 6-7 menths and the males
have an incidence of hepatomas approaching FOO7 b
12 months of age. The CIH-AB was derived from
a C3H-A" litter foster-nursed on C37BL, which
thas eliinates the milk-transmitied mammary Tumor
virns (3], Foster-nursing on C57BL dows noe affect
the oucurrence of hepatomas in males, but it ceduces
the incidence af mammary tumers in breedine
femalea and gremly increases the average age of
rurnor development to |3 mopths

Alales of both seraing and females of stirain C3H-A™
were gsed. At weaning {4 wk of agel, lnermates were
divided equally mto two croups, the one group there-
alter being fed ad Libitum the Charlick’s diet and the
other group the Purina Chow. They were segregated
as 1o sex and maintained in plastic cages with B mece
to the cage They were kept on pine plus cedar
beddine, q:l.n:r. tap water, and welghed 'n'tl:.-d'. The
females were kept until they developed a mammary
tumor or berame moribund from some other cause at
which time they were autopsicd, The males were
autopsied at 12 months of age: and examined for
kepatomas or any other fumors. All temors were
fixed in Fekere's modification of Tellyesniczky's fixa-
give (707 cthyl aleohed, 20 parws; Formaling 2 parts;
glacial acetic acid, | part), sectioned, and stained
with hematoxwlin and eosin for histologic examination.

RESULTS OF FOOD TESTS

The q'rnw*h corves -.'!i."-:[-f'l' ll:l showed thar all
groups fed the Charlick’s diet grew mare rapidly
during the eariv part of their life than did thosce fed
the Purina Chow, probably because the mice aie more
Charlick's cul}e_-.: moce they were safter, The more
rapid growth in the males fed Charlick’s cubes was
refiected in a slightly higher incidence of hepatomas
or higher average number of hepatomas (table |).
The more ;r;|'pi|:| _Eruwl:h irj the females fed Charlick™s
cubes wag agociated more with a lower age of devel-
oping mammary Wmors, although the actual mam-
mary tumor incikdence was also siizhoy higher

The fact that the mice fed the Charlick’s cubes
developed more tumors than those fed Purina Chow
showed that the diet was not a factar in feduction
af wmer gecurrence o the mice in Awstralia. This
is in line with the observations made oo the diet
by the Australian group

MATERIALS
SHAVINGS

AND METHODS FOR TESTS ON CEDAR

Tao test the possible effect of cedar shavings on
cocurrence of vemors, the hreeding colony of C3H-A
miice was divided in the following wav: Hall of the
new marings were maintained on three-fourths pine
sawdust plus one-fourth cedar shavings and the other
half an pine sawdusy alone. When heir offspring
were in furn mated, they were kept on the same kind
of bedding a5 the pareniz Additional groups of males
and females maintained on pine plus cedar and on
pine alone were ot the time of weaning segregated
as to sex, with B mice to each cage. These segreguted
animals and the breeders were fed the NIH opes-
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formula diet and given tap water, This diet formulated
by Knapka et ol (6] affords excellent growth al
this steain. All females, except 2 in the segregated
groups. | on pine, and 1 oo pine plus cedar, developed
rmammary tumoes and were awopsied. Due o lack
of space, the brecding males were autopsied when
their mates were and, sinte they were only about 8
months of age, were 100 young w0 provide data on
tumns  occusvence.  The segregated  majes  wert
autopsied at 12 months of age, and their hepatomas
were recorded. All tumors were fixed, sectiooed, and
stained like those from the animals :}: the dier vest
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CEDAR YHAVIMGS, DIET, AND TUMOR INCIDENCE 1
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BESULTS OF TESTS ON CEDAR SHAVINGS

[he wtiq'hl v -:".-r.xl-f:-;:r L} abowed that the

m1- muntained on pine beddine alone did nmot
difl -+ in growth rate from thase on puse plus cedar
begiling. Simtacly, the males maintained on pine

|d'4t'|;! aleme did aot differ in 1:.r|':.'i|h.'|:|::|. incalense
iomm those maintained on pine plus cedar (rable 23,
Furthermare, females (of the breeding eclony or
virging) on pine bedding alone did pot differ in
MAMIMEAry Luear incidence [Poam ll'.uﬂ_- oo E':li:lll:" '|'.|l'.:|.'i
cedar. Thus in our [aboratory, when the mice placed
en pine Becdding akone were kept free of ecloparastes
s that their growth rates were not reduced, the
hr!' oma OF mammacy  tamor incidence wak uf-
th.. ted [rom the high incidence we have formerly
recorded for the C3H-A™ calony

HISCUSSION

In any study of carcinogenesis, strict attention
must be paid to the animal's eondition. Any [actor
that will increase growth of the animal will increase
eettrence of wmors and any [actor that will de-
tredt: growth will decrease occurrence of lumvors,
all v hwr Tactors being egual. Many papers coubd be
fet lor Hustration, but one @5 parcicwelarly ciced
U which reciprocal F, hvibcid mice were studied in
this laboratory (7). En these animals, the incidence
of hepatomas could be changed from O ta 1009, by
“Arying of three facrors: sirain of mother, sex, and
fenotvpe (A%d ws. Ade). Each of these factors haed
wme effeer on Gecurrence of hepatomas. Each ol
Wese factors gmilarly affected Er,:m1|'| causing an
MWerage weight at | year o vary from 59.2 g in the

LI with the combination of factors that eaused

1007 of thern to have hepatomas wo 366 ¢ in the
group with the combination resulting in no hepaiomas,
Any change tn diet ihat will effect a change o growth
is reflected in A similar change i tumoc responss.
The Purina pelles fed in this siudy tended 10 be
extra hard, and the animals piven thess pelles
grew less well than those given Charlick's cubes. The
best growth was obgerved in mice fed the NIH dier,
Likewise, the incidence of hepatomas in the males and
mammary tumess in the females, although relasively
hugh i all growps, was highest in animals fed the
MIH dier, slightly less in thase fed Charlick's cubes,
and lowese in those fed Purina Chow,

Urgr results indicate that the great reduction L
oecurrence of hepatomas and mammary tuoeors in the
CIH-A" and CIH-AY™E sirains when  transferred
from our laboratory to Dr. Sabine’s laboratory in
Auwstealia was naot due directly to either change
di#t or elimination of the cedar from the hedding.
These 1ll.|-;_:|:ir'|. ['c '.-'n.aled e evidenee that cedar El;.a‘.-'illg‘i
aTe CArcinROgenic.

The addition of same cedar shaviags to the bedding
of experimental animals hai had widespread use
because they prevent indestaton with CLiOpu sEASLLES,
During the past 79 vears that we have used cedar,
our calonies lI:-l|.'=|'.-|:' l::-l_-i_-n free of ectoparasites. Six male
and & female C3H-ATB mice returned by D, Sabin:
te this laboratory were found en their arcival to be so
heavily infested with small mites that they could
hardly [ive, One had to be autopsied on the day ol
arrival. Sabine et al stared that their anmimals on
bedding without cedar weighed less than their US.
CEUfile rparLs afirl had a |!;_i|.|;h|.'r degfr:: of infestatian
with ecotoparasites; they acknowledged that these
factors might have comributed o the lowered inci-
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dence of o in their lahorasary, When 3abme
et al. returned their animals to cedar shavings and
the turmdr incidenre was high aganm, thie animals
aeain prew better. o would appeor than the grean
r'|'-|:|'J_-: tion in oocurrence of tisass 1 the annmals of
Saimne et al, was caoseed by the fower wewrhr @ain
amd ectoparasitie infestation vather than by feod or
neddine.
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