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Abstract: [Objective] To evaluate the application of esophagography for the diagnosis of
esophageal carcinoma in established animal model. [Methods] C57BL/6 mice were fed with car-
cinogen 4-nitroquinoline-1-oxide (4-NQO) to establish an orthotopic model of esophageal squamous
cell carcinoma. After 28 weeks of modelling, the mice underwent esophagography; then the ani-
mals were sacrificed and the esophageal tissues were examined by HE staining and immunohisto-
chemistry. [Results] An orthotopic mouse model of esophageal cancer was successfully estab-
lished after 28 weeks of feeding 4-NQO. Esophagography was performed in 4 model mice, show-
ing thickening of the esophagus, obstruction of the contrast agent flow and filling defect in the tu-
mor lesions. HE staining and immunohistochemical CK14 staining confirmed the esophagographic
diagnosis in 2 mice with esophageal squamous cell carcinoma, and other 2 mice with esophageal
squamous papilloma. [Conclusion] Esophagography can assist the diagnosis in the establishment
of orthotopic mouse esophageal cancer model.

Subject words: esophagography; orthotopic esophageal cancer model; esophageal squamous cell
carcinoma; diagnosis
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Table 1 4-NQO induction of esophageal tumors in
C57BL/6 mouse (% )

Weeks of No. of Incidence of Incidence of Incidence of

induction mice hyperplasia  papilloma  invasive SCC
25 3 100.00 0 33.33
26 3 100.00 0 33.33
27 1 100.00 100.00 100.00
28 6 100.00 66.67 83.33
29 3 100.00 100.00 66.67

Notes :4-NQO :4-nitroquinoline 1-oxide;SCC:squamous cell carcinoma
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Notes: A :experimental flow chart. After 16 weeks of drinking 4-NQO(100 pg/ml),all animals were given deionized water until 32 weeks;
B:curves of body weight changes between experimental and control mice during the experiment;C:comparison of appearance and body size
between experimental mice (top) and control mice (bottom);D:gross anatomy of the esophagus in experimental (left) and control (right) mice;
E,F:HE staining of anatomical pathology of esophageal tissues from experimental (F)(SPx100,x400) and control (E)(SPx200) mice at 25 weeks ;
G :immunohistochemical staining of Ki-67 and CK14 in esophageal tissue of experimental group mice at 25 weeks(SPx100,x400)

Figure 1 Successful induction of esophageal tumor formation in the mouse esophagus using chemical agents
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Notes : A : magnetic resonance imaging (1.5T) of experimental mouse 1;B:HE for pathology of the lower esophagus of experimental mouse 1
(26 weeks)(SPx200); C : magnetic resonance imaging (3.0T) of experimental mouse 2 (26 weeks);D:HE of lower esophageal pathology in ex-
perimental mouse 2:(upper) well-differentiated squamous cell carcinoma, (lower) carcinoma in situ(SPx100,x400)

Figure 2 Role of MRI in the diagnosis of successful establishment of an orthotopic mouse model of esophageal cancer
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Notes: A :images of contrast agent in control mice injected by indwelling needle method ;B :experi-
mental mouse 3 (28 weeks) was injected with contrast agent by indwelling needle method ;
C : histopathological HE of middle esophageal carcinoma tissues from experimental mouse 3:carci-
noma in situ(SPx100,x400)

Figure 3 Indwelling needle injection of contrast agent method is not feasible in the
successful establishment of diagnostic mouse esophageal cancer model

Notes : A : Iohexol contrast image results of control mice;B:lohexol contrast images of experimental
mouse 4 (28 weeks); C: pathological HE of the middle esophagus of experimental mouse 4 :moder-
ate-severe dysplasia -carcinoma in situ(SPx100,x400)

Figure 4 Preliminary confirmation that esophagography using Iohexol may have
a role in the successful establishment of the diagnostic esophageal cancer model
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Notes : A : Iohexol-contrast images of experimental mouse 5 (28 weeks),anteroposterior (left) and later-
al (right) views;B:gross and open diagram of the dissected esophagus of experimental mouse 5;C:im-
munohistochemical staining of HE,Ki-67,and CK14 in lower esophageal pathology of experimental
mouse 5(SPx40, x400)

Figure 5 Iohexol esophagography can assist the successful establishment of
esophageal cancer model
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Notes: A :images of esophageal scintigraphy of experimental mouse 6 at 29 weeks;B:at 29 weeks,experimental mouse 6 esophagus

anatomical pathology HE:lower segment-squamous papilloma (SPx100,x400);C :images of esophagography of experimental mouse 7 at 29
weeks; D :HE of the anatomical pathology of the lower esophagus of experimental mouse 7 at 29 weeks : papilloma(SPx100, x400)

Figure 6 The in situ model of esophageal cancer diagnosis in mice was established successfully when filling defect
was detected by esophagography
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