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Oral Tumorigenesis in Athymic Nude Mouse Tongue
by Applications of DMBA, Trp-P-2 and ENU

1. Purpose:

The immune system is involved not only in defense against infections
but against "spontaneously derived" aberrant cells by immune
surveillance. Thus, athymic nude mice offered a new possibility as a model
for testing the effects of the absence of T-cell-mediated immunity on tumor
development.  The present study was undertaken to examine oral
tumorigenesis in athymic nude mice (Balb/c-nv/nv s/c) by applications of



Trp-P-2, ENU and DMBA.

2. Materials and Methods:

Forty male athymic nude mice (Balb/c-nv/nv s/c), aged 4 weeks, were
divided into five groups (groups A-E). In Group A ( 5 mice ), the
acetone solution was applied three times weekly to the right lateral border
of the middle third of the tongue after scratching the area with a No.2 pulp
canal cleaner. The treatment was continued for 10 days. Group B ( 5
mice ) was treated In the same manner as Group A but received
application of DMSO ( dimethy! sulfoxide ) instead of acetone. Groups C
to E were treated as follows: Group C (10 mice ),  scratching plus 0.5%
Trp—P¥2 ( 3-amino-1-methyi-SH-pyrido(3,4-b) indole ) in DMSO; Group D,
scratching plus (0.5% ENU ( N-ethyl-N-nitrosourea ) in distilled water;
Group E (10 mice ), scratching plus painting with 0.5% DMBA ( 9,10-
dimethyl-1,2-benzanthracene ) in acetone.  All animals were killed at the
end of 10 weeks. The tongues were fixed in 10% neutral formalin,
embedded in paraffin, sectioned at 5 vm, and stained with hematoxilin and
eosin (H&E).

3. Results
3.1. Groups Aand B

The mucosa of the tongue in the treated region gradually became rough,
but no neoplastic lesions developed. The epithelium showed a shght
hyperplasia with hyperkeratosis and the basement membranes were seen
clearly.
3.2. Groups D and E

The similar lesions were found in groups 12 and E. The ulceration was
formed in any of the nude mice. Moderate dysplasia developed in the

experimental sites. Most of the basement memberanes were distinct.

3.3. Group E

A localized ulcer was produced in the treated region and this ulceration



persisted until the end of the experiment. Histological examination revealed
that the epithelium exhibited a severe dysplasia in which disorientation of
cells, cellular pleomorphism, nuclear hyperchromatism, proliferation of
basal cells, abnormal keratinization and clongation of epithelia projection

were observed. The basement membranes were not distinct.

4. Discussion

There has been some reports showed that applications of DMBA
combined with mechanical trauma could induce carcinomas in the middle
third of the lateral border of the tongues in hamasters(1-3).

In our department, Maeda & Kameyama (4) reported that carcinomas
of the tongue in hamaster could be produced in less than 10 weeks by
excisional wounding and DMBA, and Fujita & Kameyama (5) indicated,
using the same method as Maeda's, epithelial dysplasia could be induced by
application of Trp-P-2 instead of DMBA.

ENU has been shown to produce tumors of many organs when
administered as a single dose to adult rats (5,6), but there have no reports
concerned with lingual tumor induction by application of ENU.

Engel, A--M.(7) reported that tumor induction with a shorter time and
a higher incidence in the subcutaneous tissue was seen in nude mice
( Balb/c/A/Fib/Bom )} compared with immunocompetent mice after
treatment with low doses of a carcinogen-Methylcholanthrene (MCA),
However, his result differed from the observation by Stutman, O.(8), who
found that MCA tumors developed with the same induction time and
incidence in nude mice ( CBA/H strain ) as i normal mice.

From above-mentioned studies, it was possibly predicted that the
production of a high incidence lingual carcinomas in a short time could be
achieved in T-cell-mediated immunodeficiency anmimals by applications of
DMBA combined with mechanical trauma. Our results did not
completely support the prediction. In the present study, Group E, received
DMBA treatment, developed severe dysplasia or premalignant lesiomn,
although the previous study showed that carcinomas of the tongue in



hamaster could be produced in less than 10 weeks by excisional wounding
and DMBA(4). The evidence for an immune response to developing tumors
is quite definitive ( 9, 10 ), but there is not any evidence to indicate that
athymic nude Balb/c-nv/nv s/c mice apparently have a lower resistance to
the employed carcinogens in the present study. One of the reasons may be
that different strains of nude mice could lead to different results of tumor
development even if the same experimental sites and carcinogen are used
( 7,8). Both Groups C (Trp-p-2 ) and Group E ( ENU } gave rise to
moderate epithelial dysplasia. This is probably due to weaker carcinogenity
of Trp-P-2 and ENU, and the other reason may be that the induction time
using Trp-P-2 and EN U as carcinogens is 100 short to produce carcinoma.
In the groups A and B, the epithelia in the experimental site appeared slight
hyperplasia with hyperkeratosis. This may be a normal respondence of
tissue reconstruction to the mechanical trauma .
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