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Establishment of an orthotopic xenografted animal model of neuroblastoma

LIU Bo'?, MIAO Jianing"*, ZHANG Simeng', LI Zhijie'*"
(1. Medical Research Center, Shengjing Hospital of China Medical University, Shenyang 110004, China. 2. Liaoning Key
Laboratory of Research and Application of Animal Models for Environmental and Metabolic Diseases, Shenyang 110004 )

[ Abstract]  Objective To establish an orthotopic neuroblastoma xenograft model and evaluate it by comparison
with the ectopic xenografted model. Methods SCID-Beige mice were used in the study. Neuroblastoma cells were
implanted into the fat pad that surrounds the left adrenal gland to establish the orthotopic xenografted model or into the
subcutaneous tissue of the right flank for the ectopic xenografted model. After the implantations, the tumor formation rate
and size were evaluated at 7, 14, and 21 days, and histopathological analysis was performed. Results After implantation
of the same number of neuroblastoma cells, tumors formed in all orthotopic xenografted mice at the three time points,
whereas 33%, 67%, and 78% of ectopic xenografted mice had tumors, respectively. The orthotopic xenografted model
showed a higher tumor formation rate than the ectopic xenografted model at the three time points. In the orthotopic
xenografted model, the tumor volumes were (116.21+78.82), (245.32+97.31), and (3091.21+2042.39) mm’,
whereas the tumor volumes were (7. 26+6.04) , (41.67+38.52), and (292. 14x167. 12) mm’ in the ectopic xenografted
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model at 14, 21, and 28 days, respectively. Orthotopic xenografted tumors were larger than ectopic xenografted tumors at

each time point. HE staining showed that the density of orthotopic xenografted tumor was higher than that of ectopic

xenografted tumors. Conclusions The orthotopic xenografted model is applicable. Compared with the ectopic subcutaneous

xenograft model, the orthotopic xenografted model had the advantages of higher tumor formation and growth rates. These

data indicate that the orthotopic xenografted model is a better model for neuroblastoma research.
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Note. A, Fix the mouse supine and prepare the skin for the operation. B, Make the incision on the skin. C, Expose the left adrenal

gland and the surrounding fat pad. D, Stab into the fat pad. E, Inject the neuroblastoma cells. F, Appearance after injection finished.

Figure 1 Establishment of the orthotopic neuroblastom xenograft model
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Table 1 Tumor formation rate by the orthotopic xenograft and ectopic xenograft at the different time points

FE MR A0 AL I 2 AR 7] A 1R 6

AL BYE(n) Tumor formation rate
Groups Number of animals
14 d 21d 28 d
o iy
T AR A 9 3% 1% 78%

Ectopic xenograft groups
I 2 B4
%Lﬂ%ﬁmgﬁg’ﬂ 21 100%* 100% 100%
Orthotopic xenograft groups

MBS 14 d B4R R ELEL, P < 0. 05,

Note. Comparison of tumor formation rate at 14 d after the neuroblastoma cells implantation, *P < 0. 05.

R2 ST ORSAEREAURE b RS % AR 2EL R 2 B o 5 A [ I [ 5 e 8 (AR e 45
Table 2 Volume of tumor formed by the orthotopic xenograft and ectopic xenograft at the different time points

e 240 32 I AN [ ) 988 AR (mm )

4L S (n) Volume of tumor formed
Groups Number of animals
14 d 21 d 28 d
B g 4
BT A A 9 7.26+6. 04 41.67+38.52 292. 14+167. 12

Ectopic xenograft groups
P b JR S R AR 2
Orthotopic xenograft groups

MRS 14 d BYMEARERLLEE, * P < 0.05;21 d .28 d By AR AR, P < 0.01,

Note. Comparison of the tumor volume, 14 d after the neuroblastoma cells implantation, * P < 0.05, 21 d .28 d, “P<0.0l.
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Note. A, Tumor formed by ectopic xenograft. B, Tumor formed in situ by ectopic xenograft. C, High magnification for the tumor formed by ectopic
xenograft. D, Tumor formed by orthotopic xenograft, with reference to the bilateral adrenal glands. E, Tumor formed in situ by orthotopic
xenograft, the arrow pointed to the position of the tumor formed. I, High magnification for the tumor formed by ectopic xenograft.

Figure 2 Situation of tumor growing by the orthotopic xenograft and ectopic xenograft
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Note. A, Gross appearance of the tumors formed by the ectopic xenograft. B, HE staining of the tumors formed by the ectopic xenograft. C, HE

staining of the tumors formed by the ectopic xenograft. D, gross appearance of the tumors formed by the orthotopic xenograft. E, HE staining of the

tumors formed by the orthotopic xenograft. F, HE staining of the tumors formed by the orthotopic xenograft.

Figure 3 Gross appearance and the histology of the tumors formed by the orthotopic xenograft and ectopic xenograft
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