g o “ |
R . - v
| ;::%Dvﬁitaévar,ZQZ

\‘ B
Eingegancean
2 5. JUNI 1969
Erledigt ... ... ...

A Bricf Comparison of Lung Tumors jp

Man ang Laboratory Animalg
By |

Harold Steware
Labotatory ol Pathqg: 8y and Pathologic Anatomy Branch
Nat (ona} Cancey- Institute
Nationa] Iostitugeg of Healcl
B/ thegda » Marylang

Usa

2811100,

00084801

BATCO



BATCO

Therc are many differences betwe 2 tumors of the lung in man and in

lower animals. These dilfcrences are manifested in such gross anatomical

and clinical features as the number of primary t: ors, the location of
the tumor: within the iung, the sex of the affected individuvals, the
progress of the qiseasc, and the frequency with which tumors are found
in different sﬁecies. The histologic differences are also striking, and
must be taken into account in the evaluation of auy studies on lun;

canrar with experimental animals, Finally, confusion in diagnosis may

arise from inflammatory reactions and non-ncoplastic lesions of the lung.

In man most cancers of the lung manifest themselves clinically as
a singlc localirzed tumor. If onc divides the lung into a central zon
that extends to scgr ntal bronchi, an intermedidte zone that extends

from scgm ntal to smallest visible branche: of brunchi and a peripheral

zone that -oclude only minute distal bronchi and bronchioles then central

growths a,. unt for 45% to 5 of Lun:; cancers. It has been estimated
that 307 .1 squamous ccll cancers, 75% of adenocarcinovmus, and 20% of
oat cell cavcinumas ir man arisc at the extreme periphery of the lung.
Mcst lung twmors {n many species of lower animals are likely to be
multiple, mittcentric in origin and peripherally located within the
lung. Primary muiticentric lung cancer in human beings is rare. In
man most cancers originate !rom major brunchi, whereas in animals they |
are likaly to arise from :imnil bronchi, bronchioles and alvcoli. More
pulmonary camcers occur in men than in women, whercas in animals the

rex ratio is more ncarly cqual., Indecd orchicctumized rats fed 2,7-FAA
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develop ‘more luny tumors thi:a intact w les fed this carcinogen indicating
that tl-c absence of the male hormeac may actual!y favor lung tumor
development in this spoecics, Pulmoenary cancer is a rapidly fatal discase
in man but may progress slowly in animals and mice in partji. ular may
live for a long time even with mult’ple tumors of the lung. The frequency
of lung tu.ors in man and in animals also differs. In most a ‘mal species
lung tumors oc-ur considerably less frequently than in man but in the
mouse nearly 100 percent of the members of some strains develop the
alveologenic pulmonar; tumor in dld.agc. By comparison only one in
300, 500, or 1000 or more Syrian ham: tcrs may have a lung tum: r. Likevise
both the rat and the domestic fowl have o negligable incidence ol spon-
tanc w- lung tumars.  Canine pulmunary tumors however are being found with
incre st lregu oy beecauwe dogs oo being protected from fatal inicetious
By vaccinee fonoand o living to a ripe old age tlese days.

The Y ealay § rerence:oare also striking and are a. isporiant
in « —parda. lang twn o Lsrom man with those in lover animats as any
othi: ieat.:es verhap. even more 3¢. The most conmon histoluic tvpes
of 1us; cancry inoman gt squamous coll carcinoma and oat ccoll carcinoma
where in arassi - the standular type of pattern prevails. Of the
planliiar type ¢orors, thos. in man are llkely to produce mucin whercas
Lthose v animsl . o not. F.o+ proactical purposes the oat cell tumor,
$0 ciuy .n in mar, does not oo spountancuusly or by induction in animals,
The only example f an eat .01 tumor I ever sav in a lower animal was

in o Jave sparrow trom the Phitadelphia Zoo, I regret that I could not
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tell whether this bird had Cushings syndrome which is secen so freque tly
in human beings with ovat cell tumors, Pulmonary carcincid tumc are
by no means rare in man hut they hiave not been reported to occur in
laboratory animals and' the only carcinoid tumor that I know of in animals
occurs in the Mastomys. A very high percentage of old Mastomys develop
malignant argyr ‘hilic carcinoids of the glandular stomach. Other so=-
called "bronchial adenomas' with distinctive histologic patterns have
been seen and described in man bup have not been seen in untreated
animals. Under experimental conditfions proliferations and cancers of the
submucosal bronchial glands can be induced in at least some specic: that
possess such glnﬁds as for example the rat. The common pulmonary Lumor
of the duog closely resembles the pulmonary tumor of the mouse in hin- -

toloyiv appearance, peripheral location within the lung, multiplicity

and ex; vando2 o ocontrast te infiltrative type of growth. The canine
tumer 1 thoupnt iy these with expericnce to arise from terminal bronchi
and ai-. !i.

or
-

A . smon ¢rr ot oin botic man imd laboratory animals is the misidenti-
ticati . [ met:.iase¢s as primary pulm. nary tumor. There is a frequently
repeat.! rartern .ot metaitasis of pulmonary cancer in man, to the
adrenal ytands and brain especially, but I knew of no such pattern in
laboraten v animals.

Thus rar I have discussed tumers of the lung that are chicefly found
in untreat: ! animals but by differcent mcthods of exp:rimentation it has

been poswille to induce squamous ccll carcinoma, adenocarcinoma and
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undifferentiated cell carcinoma of the lung in scveral species. These
include the mouse, rat, Syrian hamster and dog and mixed histologic

types are not infrequently scen foliowing experimental procedures. 1In
hamsters it is as easyvto induce tumors of the trachea as of the bronchi
whereas in man primary tracheal tumors arc exceedingly rare. Pulmonary
hemangioendothelioma can be e1sily induced in mice and rats but I have
never seen this histologic type of neoplasm in man, Thus some similarities
but also many differences emerge when the varfeties of induced lung

tumors in animals are compared with those occurring naturally in man,

The problem of lesions that need to be distinguished from genuine
neoplasms exists in miny animals includinig those commonly used in laboratory
experiments. Pulmonary adenomatosis and kern:idizing and non-keratinizing
squamous metaplasia of alveoli and bronchi may be especially perplexing
in laboratory rodents. Thesc lesions along with associated pulmonary
infection which may be common in rats and mice, but rare in the hamster,
adds to the confusion of separating the lesions of non-ncoplastic .
reactions from genuine neoplasms. These conditions may be secen in
untreated laboratory animals and in those subjected to experimen. ation.

A notorious mistake was made by Fibiger who diagnoscd islands of squamous
metaplasia in bronchictatic cavities as metastasis from what he thought
was squamous cell carcinoma of the forestomach of rats. These gastric
lesions were in reality mucosal hyperplnsias causcd by the ingestion of
cockroaches infested with tape Qorms. Since then many similar blunders
have been made by overly enthusiastic and-incautious investijators but

nonec subscquently won the Nobel Prize.
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