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The Efect of Direct Clgarette Smoke Inhala- 
tion on the Respiratory Tree of Dogs '’ 

Oscar Avemaacr, M.D.? E. Covuzz Haaproxp, 
SeD.* Davio Kmaan, B.S.' Lawrevce Gan- 
rivees, M. A.? and Arruor Poror Sroor, /D¢ 
Veterans Administration Hospital, East Orange, 
New Jersey 07018; American Cancer Society, Inc., 
New York, New York 10019; and Department of 
Pathology, Columbia University, College of Phy- 
sicians and Surgeons, New York, New York 
10021 

WHILE dose-response studies on mouse skin 
and subcutaneous injection involve largely smoke aerosols, the total smoke 
can perhaps best be evaluated by direct inhalation studies. Such studies, 
for which a method shall be briefly outlined here, indicate that the longer 
the exposure to cigarette smoke, the greater the bronchial epithelial 
changes. 

This method lends itself to a comparison of the effect of whole smoke 
from cigarettes that yield different amounts of particulate matter or that 
have different quantities of gaseous components, 

METHODOLOGY 

A tracheostomy was performed on 10 beagles, 9 males and 1 female, 
ages 9-30 months, and weighing 17-30 pounds. Ten additional dogs were 
used as controls, Two of these had tracheostomies kept open by hollow 
Teflon tubes, 

Every morning and safternoon of the experiment 10 dogs smoked cig- 
arettes through o specially designed tube with auxiliary apparatus for 
handling. The number of cigarettes smoked per day was gradually in- 
creased to a maximum of 12 per day per dog. Five of the ten dogs died 
during the experiment. Four of these had thrombi with pulmonary infare- 

! This is & condensation of article which sppeared o “Cancer.” 
' Veterans Administration Hospital. 
* American Caneer Society, Ine. 
« Columbla University, College of Physicians and Surgeons (deceased, Decamber 20, 1967), 

Toward a Less Harmful Cigarette (1968)
ACL Doc 25421 · Page 3 of 15

Published by AsbestosClaims.Law

asbestosclaims.law/library/25421/3

https://asbestosclaims.law/library/25421/3


T
 

e
 

—
—

 

66 AUERBACH ET AL 

tion. The remaining 5 were Killed after 421 days of smoking. Table 1 shows 
the total number otdguutnmobdbyuchdogmdthonumwofdop 
fromthutmofnokin;toduth. 

Immediately after death, the lungs were removed and filled with for- 
malin instilled into the trachea. The tracheobronchial tree was then 
dissected out of the lungs and divided into portions by essentially the 
same procedure we have used with human material. We planned to divide 
each tracheobronchial tree into 133 portions (each from & specified loca- 
tion), embed each portion in paraffin, and then cut out one section from 
each block for microscopic examination. 

FINDINGS IN GLANDS 

Hyperplasia with distended goblet cells in the glands was not found 
in any of the sections rom the 10 nonsmoking control dogs, but was 
observed in 96.7% of the sections from smoking dog 29 and in 98.9- 
100% ofthomtioufmmeuhotthuofihorDmoldn‘dopRomo!m 
glandular epithelium from the nonsmoking dogs showed any evidence of 
cells with atypical nuclei. The cells with atypical nuclei increased as the 
smoking habits of these dogs increased (fig- 1 and table 1). 

FINDINGS IN BRONCHIAL EPITHELIUM 

In 8 of the 10 nonsmoking dogs, no sections with areas of epithelium 
averaging more than 9 cell rows in thickness were found—that is, no 
mont.huaronofbu;lalh.plmnmflmrowofcifizudeolmu 
cells (fig. 2). The other 2 nonsmoking dogs showed minimal changes in 
this respect. Every section from the 10 smoking dogs had epithelium consisting of 
Sorirowlofbutledhplm;moicflhud columnar cells, or 3 or more 
rows of cells but without ciliated columnar cells (fg. 3). Where ciliated 
columnar cells were lacking, the surface cells appeared typically squamous 
(fig. 4). Sections with areas having 0 or more rows of epithelial cells were 
not found in dog 29 that died on the 24th day and occurred more fre- 
quently in the § dogs killed after 421 days than in the dogs that died 
earlier (table 2). 

ATYPICAL NUCLEI IN EPITHELIUM 

Every section with epithelium was examined for the presence or absence 
of cells with atypical nuclei. The findings are shown in table 3. There were 
no atypical nuclei in any of the sections from the 10 nonsmoking dogs and 
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PLATE 3 TOWARD A LESS HARMFITL CIGARETTE 
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