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Problems of induction of lung cancer,  its histogenesis, as well as the methods for producing exper imenta l  mo-  
dels of lung cancer  have been widely studied [1-4]. Lasnitski was the first to invest igate  the effect  of carcinogens 
on lung tissue in organ explants.  This author as well  as most other investigators had used embryonic tissue, which 
could be explanted easily [6]. Cul t ivat ion of adult  tissue is not a!ways successful [7, 8], and to this effect  there have 
been only very few publicat ions.  

The purpose of this investigation was to de termine  the op t imal  conditions for organ culture of normal  and can~ 
cerous lung tissue and to study the morphological  sturcture of the explants at different periods of cul t ivat ion.  

E X P E R I M E N T A L  M E T H O D  

Embryonic and adult  mouse lungs were studied, as well  as lung adenoma produced in mice  of strain A, by means 
of urethane. Urethane was introduced in t raper i toneal ly  in 20 mg doses with 8 to 4 day intervals, to a total  of t00 rng. 
Numerous lung adenomas were noted in three months'  t ime.  

The organs were explanted onto the surface of tissue paper,  f loating on nutrient medium,  according to the 
method of Chert [5]. The nutrient medium consisted of 10-11 days old chick embryo extract ,  1 : 2  in normal saline - 
25%, ca l f  serum - 25%, and medium 199-50~ Penici l l in  in the amount  of 100 uni t s /ml  of the medium was added 
in order to prevent bac te r ia l  contaminat ion.  

Fragments of lung up to 1-2 mm long were cul t ivated in watch glasses on top of tissue paper which was treated 
according to the method of Shaffer. The paper waspassed consecut ively through two changes of ether, and through 
two changes of absolute a lcohol  ( 1�89 to 2 hours in each).  It was then thoroughly washed in dist i l led water  and left  
overnight in water.  After  it  was dried, the paper was autoclaved at  160~ for 1�89 hours. Four watch glasses, each of 
which held 4-5 tissue fragments, were p laced in a petri  dish. Fi l ter  paper moistened with steri le dis t i l led water was 
p laced  in the bottom of the petri  dishes. Culture vessels were p laced under a glass hood and kept in an incubator 
at  35~ Lung explants were cultured for 3-10 days. Cultures were transferred every 8 days. The explants were 
fixed in Carnoy's f lu id ,embedded  in paraffin and stained with hematoxyl in-eos in .  

E X P E R I M E N T A L  R E S U L T S  

Our experiments have shown that different conditions were necessary for the successful cul t ivat ion of embryonic 
and adul t  mouse lung tissue. The adult  lung was more diff icul t  to culture than the embryonic  lung and lung adenoma.  
In order to retain the normal morphological  structure in the explants of the adul t  lunt i t  was necessary to add glucose 
to the medium (2-3 drops of 40% glucose solution to 10 ml of medium 199), and to add CO 2 to the surrounding a tmos-  
phere.  Lung adenomas were successfully cultured under the same conditions as were embryonic lung explants.  
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Fig. 1. Embryonic mouse lung in organ culture. 3 day growth. Photo- 
micrograph 500 x. 

Fig. 2. Adult mouse lung in organ culture. 10 days growth. Photo- 
micrograph 500x. 

A morphological study of 3 day old cultures of the embryonic lung has shown that the explants consisted mainly 
of lung alveoli lined with cuboidal epithelium. There was a relatively large number of bronchioles lined with a 
single layer of cylirgdrical epithelial cells. The cells in the alveolar epithelium were the same in size and shape and 
possessed a homogeneous cytoplasm and a small hyperchromatic nucleus. Individual connective tissue fibroblast- 
type cells were seen between the alveoli. Mitotic figures were seen most often in the bronchial epithelium. There 
was necrosis within the explants. The above structure of the organ cultures was similar to that of the embryonic mouse 
lung (Fig. 1). 

The structure of explants of the normal lung cultured for 10 days was somewhat different. During this period 
there formed a two-layered capsule around the explant: the outer layer consisted offibroblasts and the inner of 

cuboidal epithelium. 

In some explants the capsules consisted only of fibroblasts. The epithelium in the alveoli became flattened 
and the epithelial cells in the bronchioles became distributed in several rows. The bronchioles became wider and 
a large number of fibroblasts was seen around them. Mitotic figures were seen. Explants of adult mouse lung tissue 
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Fig. 3.  Mouse lung adenoma in organ culture. 3 day growth. Photo- 
micrograph 500x. 

on the third day of cul t iva t ion  consisted of a lveol i  l ined with epi thel ium.  The ep i the l ia l  cel ls  were roundish and 
had a l ight  staining nucleus. In some explants there were bronchi lined with cyl indr ica l  epi the l ium.  Connect ive 

tissue prol i ferated around the bronchi. Mitot ic  figures were only rarely observed. 

Capsules, consisting main ly  of fibroblasts, were formed around explants after 10 days of cultivation~ Alveol i  
were more compact ,  and the bronchial  ep i the l ium consisted of several  rows of cy l indr ica l  cells .  Mitoses were rare 

(Fig. 2). 

Three  day old explants of the mouse lung adenoma,  as well  as the original  tumors, consisted of homogeneous 
compac t  tubular  formations, l ined with cuboidal  ep i the l ium.  The cells were large,  s imiiar  in size to each other and 

had a smal l  hyperchromic nucleus. Separate fibroblasts were seen around the periphery of the explants.  Mitotic  
figures were rare (Fig. 3). 

In 10-day old cultures of lung adenoma the cei ls  were tess compac t .  There were glandular  i r regular ly branched 
structures, l ined with polymorphic  cells with iarge nuclei ,  which were surrounded by a narrow band of cytoplasm. In 
some areas the cel ls  were distributed in several  rows. Mitoses were seen rarely.  

The above data  have shown that the method of organ explantat ion permits the cul t ivat ion of tissues without 
disrupting the basic morphologica l  structure. We were able  to culture embryonic  as well  as adult mouse lung tissues. 

Conditions for cu l t iva t ion  of embryonic  and adult  mouse tissues and of cancer  tissue differ from each other. 
Experiments have shown that the growth potent ia l  of lung adenoma is s imiIar  to that of the embryonic tissue. Adult  
lung tissue is more fastidious in cul t ivat ion,  and in order to retain its normal structure i t  requires addi t ional  factors, 
such as glucose and CO 2. 

The method of organ cul ture 01lows a study of ear ly changes arising in tissues as a result of the addit ion of 
different  agents to the culture medium.  

The above indicates  that this method can be used for the study of different processes of carcinogenesis,  chemo-  
therapy,  hormonotherapy,  etc.  

S U M M A R Y  

The author describes a method of culturing the organs (the lung of a mouse's embryo,  the lung of an adul t  
mouse and of adenoma),  offering a possibil i ty of retention in the explant  of the main morphological  structure and 
the usual tissue interrelat ions.  The method allows de ta i led  study of pecul iar i t ies  at tending morphological  tissue 
structure at different  culture periods and of the effect  of various factors on the organs. 
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