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Transplantation and Magnetic Resonance Imaging of Transplantable

Human Glioma Tissue in the Brain of Nude Mice
LI Ru-Jun, DIAO Yi, HUANG Qiang, SHEN Jun-Kang, LAN Qing

[ABSTRACT] BACKGROUND & OBJECTIVE: In previous reports,
orthotopic transplantation models of glioma were produced by injecting cell
suspension into the brain of mice, which is complex, time-consuming, and
nearly impossible to prepare in a large scale within a short period. This study
was to establish human glioma orthotopic transplantation model in nude mice
by transplanting tumor tissue in the brain, and investigate magnetic
resonance imaging (MRI) of the transplanted tumors. METHODS: Human
glioma cells were injected subcutaneously into nude mice to form human
glioma. The transplantable human glioma tissues (2 mm®) were put into
trocar and directly injected into the caudate nucleus of nude mice. Thirty
days later, the tumors were detected by 1.5T superconduct MR machine
with micro-23 coil and measured by Dicomworks (V1.35) software. Tumor
morphology was observed under light microscope with HE staining. Tumor
volume was measured under stereomicroscope. The feasibility of measuring
tumor volume according to MRI data was evaluated. RESULTS: MRI showed
that in the 15 nude mice received orthotopic transplantation in the caudate
nucleus, 14 developed glioma. Under microscope, glioma tissues were
found at the same sites as where MRI indicated. Tumor volume was (23.45+
11.64) mm?® as measured by MRI and (23.19+10.18) mm?® as detected
, under stereomicroscope (P >0.05). The successful rate of tumor model

215004 preparation was 93% (14/15). The successful rate of tumor imaging by MRI

was 100% (14/14). CONCLUSIONS: Tissue quantitative transplantation via
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Table 1 The volume of transplanted glioma in nude mice derived from MRI and brain slices
MRI Brain slices
Mouse No.
a (mm) b (mm) ¢ (mm) V (mm®) a (mm) b (mm) ¢ (mm) V (mm?®)
1 3.8 3.9 2.0 14.82 3.8 4.0 2.1 15.96
2 4.5 4.2 4.5 42.53 5.0 4.1 3.9 39.98
3 3.3 3.8 3.5 21.95 3.5 3.7 3.7 23.96
4 2.6 2.0 2.6 6.76 2.7 2.0 2.5 6.75
5 3.8 3.8 33 23.83 3.9 3.7 3.6 25.97
6 2.2 5.6 6.0 36.96 2.0 59 6.0 35.40
7 3.0 2.8 2.7 11.34 33 2.9 2.5 11.96
8 33 3.7 3.5 21.37 3.4 3.5 3.7 22.02
9 4.0 5.7 3.0 34.20 3.9 3.0 5.0 29.25
10 3.1 3.3 4.0 20.46 3.3 3.5 3.8 21.95

a,b, c: the longest diameters at axial, sagittal, and coronal directions, respectively. Tumor volume is calculated using the formula V = axbxc/2.

Figure 1 Morphology of transplanted glioma in nude mice

A': The tumor area is rich of tumor cells, and stained deeply, with necrosis (arrow) (HE x40).

B: Tumor cells are rich of cytoplasm, with nuclear pleomorphism, mitotic activity, and a few conjugate nuclei, and invade into surrounding

brain parenchyma (arrow) (HE x200).
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Figure 2 Comparison of tumor position showed on MRI and brain slice

A, D, G are MR images; B, E, H are brain slices; C, F, I are frozen section with HE staining (x1); A-C for transverse view; D-F for

coronal view; H-I for sagittal view. The tumors shapes, positions, sizes showed on MRI are accordant with those in frozen section.
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