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The Relationship Between Distribution of Microglia in Cerebral Glioma
and Invasion of C6 Glioma
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Abstract Microglia is one of the important non-neoplastic elements of cerebral glioma. The interaction

of glioma and microglia promotes tumor progression. However, the spatiotemporal heterogeneity of the
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microglia in the context of glioma remains uncertain. In this study, cerebral glioma model was built with C6
cell implantation in 28 SD rats to investigate the distribution of microglia during the tumor progression. T2
weighted magnetic resonance imaging (T2WI) was conducted at the post-operative day 7, 9, 12, 14, 16, 18, 22,
23 and 24 after the model built-up, after which the Hematoxylin-Eosin (HE) and immunofluorescent staining of
the brain tissue were prepared. Nine regions of interest (ROI) were defined within the tumor, as the peritumoral
and the contralesional areas on the HE sections with the largest tumor expansion. Scale-invariant feature
transform (SIFT) algorithm was used to register and fuse the HE-immunofluorescent image pairs. ROIs defined
on the HE sections were then translated to the immunofluorescence images. The averaged signal intensity was
measured on the T2WI image with the largest tumor diameter. Mean density (MD) of the microglia in the ROIs
were measured for each ROI and plotted with the time after C6 cell implantation. It can be observed that MD
in the tumor ROI was significantly larger than that of the rest ROIs (P<<0.001). MD increased with time and
diameter that best fit to binomial and linear functions, respectively, for all the ROIs with a more precipitous
inclination in the tumor MD. The average signal intensity of the ROIs on T2WI were also found positively
correlated with the tumor MD. These findings indicate that tumor formation of C6 glioma triggers extensive
microglia activation in the tumor and the non-neoplastic brain tissue, necessitating the assessment of microglia
in both the local and global scales in performing the aggressiveness characterization and treatment trials
targeting microenvironment of cerebral glioma.

Keywords glioma; microglia; spatiotemporal heterogeneity; C6 rat model
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Fig. 1 Illustration of the experimental procedures



32 £

SR, EIEOT AR R HAEHE A
k. JE, ¥ HE Gt BUR A 3 G 0t 1
B2 A8 AT EUR R G, TR F] HE B8]
BIRERT 9 A5 G2t BUG T L R IR i X 2k
(Regions of Interest, ROI), #ifiit% 9 4> ROI
/N BT A I3 R B . FERAH GRS
it 2 At B (%) 7 2 P A /N J 5 400 B AT P P 2
SR 5 I OK & (SPSS 23.0), Hert P<<0.01
KA REITFE . LR ME 1R,

3 £R

3.1 C6 BRREiHE S & BRI A R B4

BEZ B B = 53 4

FiRd 1 A 5 Al £E T2WI b0 %2 3 0 358 1 e It
G TR PR i S KT HAth
ROI - F5¢ H58 A (P<<0.001), 9 4 ROI )
/IR 5 A S 350 e Dl et BE M B 4 RN 1) 2
BEE MR A K, % ROI N PR %50 5 bk
Hfpz B2 EFEIEME. YR ESER 9 mm
I, & ROI ~F-34 52t 98 B 2 [B] 1) 22 J: J 35 386
(K3, &1,

504 - 09K
m 10~14K
20 - (519K
) . 20~24 K
5
— 304
i
B3
= 2ol
ﬂ
B
10

1 2 3 4 5 6 7 8 9
LR X 5, (ROT)

2 BENRIEMEARE ROI R RE 537

Fig.2 Summary of the average mean density in the defined

ROISs according to the staged growth time

E5 SRS 2018 4F
= ROI'1
50.001 * ROI2
. ROI3
v ROT 4
N [ A rors
S 40.00 ) = -t
/ ROI7
% ROI 8
3230.00 5 . 7 I * ROI9
g 3 /'// s
E 20.00 f 2 e
E /O/ : -
§] i " teps
%21000 i e |
0 .
250 500 750 1000 1250
Jitgd e K ELA% (mm)

3 EHRABESRFESAEEELMEXNXR
Fig. 3 The relationship between the diameter of glioma and
the mean density of microglia for all the ROIs
x1 FHRABESKRRBRAEERMEMNEXGITE

2

Table 1 Summary of the statistical parameters of the linear

regressions between mean density and day

SRR X 35 R P {H F i
1 0.71 <0.001 66.10
2 0.72 <0.001 70.80
3 0.65 <0.001 50.93
4 0.48 <0.001 25.71
5 0.43 <0.001 21.70
6 0.42 <0.001 20.21
7 0.75 <0.001 81.02
8 0.55 <0.001 32.69
9 0.72 <0.001 71.94
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