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[ Abstract]  Objective To investigate changes of the pathological behaviors and core markers in BALB/c mice
treated by 4T1 inflammatory breast cancer cells inoculation and corticosterone injection. Methods Breast cancer mouse
mod els were established by inoculation of 4T1 inflammatory breast cancer cells and randomly divided into two groups:
breast cancer and breast cancer with corticosterone groups. Healthy mice were randomly divided into two groups: normal

control and depression groups. Subsequently, corticosterone injections (30 mg/kg, 21 days) were administered to the
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depression and breast cancer with corticosterone groups. At the end of the experiment, depression-like behaviors of mice in
each group were assessed by sugared water consumption, open field, and novel feeding tests. Then, all the mice were
sacrificed by decapitation, and the tumor weight and volume in each mouse were measured. The levels of tumor antigens
carbohydrate antigen (CA) 153, CA125, carcinoembryonic antigen ( CEA) , and 5-hydroxytryptamine (5-HT) , dopamine
(DA), norepinephrine (NE) were detected by ELISA. Results

weight and volume were increased significantly, and the levels of CA153, CA125, and CEA were increased significantly.

In the breast cancer with corticosterone group, the tumor

Furthermore, the degree of sugar-water bias was reduced significantly, and the desire to explore the environment was
weakened in the breast cancer mouse with corticosterone group. The concentrations of 5-HT, DA, and NE were reduced
significantly. Conclusions  After corticosterone treatment, breast cancer-bearing mice exhibit obvious depression-like
behaviors. Neurotransmitters, breast cancer markers, and tumors are also changed. Based on the above indicators, this

method of 4T1 inflammatory breast cancer cell inoculation combined with corticosterone injection can generate mouse model
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of breast cancer complicated with depression, which provides a reference for animal depression experiments.
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Note. A Breast cancer group; B: Breast cancer with corticosterone group.

Figure 1 Morphological characteristics of mammary gland tumors in each group of mice

R FAUPRIURMERE SRR (2 5, n=10)

Table 1 Changes in tumor weight and volume of the mice in each group

4151 T (g) B (mm®)
Groups Tumor weight Tumor volume
EH X B 0 0
Control group
AN
AR 0.919 +£0.43 96.93 +479. 64
Breast cancer group
T 4
?LH’%.EEZE.@H’E 1.12 +0. 38* 1204. 16 £619. 60*
Breast cancer with corticosterone group
T SRS, *P < 0.05,

Note. Compared with the breast cancer group,*P < 0. 05.

®2 AADNRIMEFLEH AR EW SR (x 25, n=10)

Table 2 Plasma levels of breast cancer-associated markers in each group of mice

21571
CA153(U/mL) CAI125(U/mL) CEA(pg/mL)
Groups
I im ]
E?ﬂﬁ& . y =0.0043x + 0.503 y=0.0027x + 0.2047 y=0.001x + 0.3229
Regression equation
N IR
LR R4 40.49 £5.51 181.37 +108.35 482.76 +44.83
Control group
SEY
Tﬂ]ﬁl?ﬁ,ﬁ 41.74 £14.01" 218.35 +£56.48 513.50 +£39.03
Depression group
3 IR
it 63.71 £3.35™ 248.07 £69.73 ™ 1059. 29 +44.65
Breast cancer group
# )7} \EH Aé
}LH%{“EZE@H i 112.59 £10.55 *** 335.73 £70.84 " * 1141. 65 +83.73 *#
Breast cancer with corticosterone group
TR SR BRALLEL, * P < 0.05, ™ P < 0.01; SHVARELL LA, ™ P < 0.01,

Note. Compared with the control group, * P < 0.05, ** P < 0.01. Compared with the depression group,® P < 0.01.

F3 LRI RAWARLE /N UK FERZEA (v 5, n=10,% )

Table 3 Changes in sugar consumption of the mice with breast cancer complicated with depression

4151 TERLHT TEREE— A TEREE A TR = A
Groups Before modeling First week after modeling ~ Second week after modeling  Third week after modeling
N IR 4
i 55.31 +£6.63 66.77 +11.11 67.34 +£7.42 70.43 £9.40
Control group
SEZ
}Wﬁl?ﬁﬂ 53.87 +£5.85 52.96 +18.50 53.85+16.84" 52.89 £7.17™
Depression group
¥ [
IR 54.76 £5.55 55.24 +17.38 54.76 +19.20 54.63 +16.50 "
Breast cancer group
¥ )] ‘Eﬂ Aé
ZLH%{“EZB\%‘M il 55.68 £5.79 55.19 £17.42 52.58 +19.07 " 47.48 +14.44 4
Breast cancer with corticosterone group
TE: SIERARALLE, " P< 0.05, " P < 0.01; 57 BUEALILE, 4 P < 0.05,

Note. Compared with the control group, * P < 0.05, " P < 0.01. Compared with the breast cancer group,4 P < 0.05.
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2 A 2 b 3 0 TG B AR Ak 5 5 B AR E 41 L
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RS,

3 it
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JEIRRAE B AR 2 L R P N A TE A —
PR ) TR T 2 B8 SCHF A K P B I
AR 3Z 208 B2 B A5 R 3R 1 5 52 ) ZL AR i SR &
sy A= (B, E ErL BRI I & I ARAE Y X
PEIGYT W 0O R, I R AL A R D i
b, E Sy — P LRI I R AR E /) B ELE A7 R
PIR PR TR

B, ARSI T4 BABL/c /MR 4T1
SMEFLE IR i O 2 S T FUIRIE AR A X
BRI AR 5 N2 2L R EL A A AR A 1 2 e
JEMFFT UM A BEARABE RS YR, 28 ARG TS
TR VR AT O P AT TR S D R st A% M A
& M TARLBELEE T BABL/c /MR, AT T
FLAR I AN MR hy T 3k fo it 4SS 0 A v gy B 405
FLARFEIRE A, FF 0D s W (1 FE T 5 S 56 38 12
PR 5 e R A T AR AR

R4 GBI SANARAE /N 9050 G A SR LI (x £ 5, n=10)

Table 4 Changes in open field and novel feeding tests of the mice with breast cancer complicated with depression

I3 525 Open field experiment

205 = = e S5 (s
Ji KTEH () EEEH(K) e RS )
sroups Horizontal movement ( times ) Vertical movement (times) ovel feeding experiment
L agitiE
IEH AL 120. 67 £23.47 39.83 £18.85 136.92 £22.40
Control group
SEY
D ﬂﬂﬁﬁﬁ,ﬂ 65.06 +8.85" 23.83+7.74" 216.50 £69.27 *
epression group
BN Y
IR 81.50 £20.17 " 28.50 £9.77 199.33 +53.08 "
Breast cancer group
FLIRIE K iR 41

59.50 8. 85 "4

Breast cancer with corticosterone group

17.50 +4.55*#AA 217.50 £51.57 4

T HIER AL, * P < 0.05; SIAREALLEL,* P< 0.05," P< 0.01; 5FLIRMALHEL, AP < 0.05,44P < 0.01,
Note. Compared with the control group, * P < 0.05. Compared with the depression group,”P < 0.05," P < 0.01. Compared with the breast cancer

RS AU/ M Z B F R (v 25, n=10)

Table 5 Contents of monoamine neurotransmitters in serum of the mice in each group

group, AP < 0.05,44P < 0.01.

205

Groups NE(pg/ml.)

DA (pg/mL) 5-HT( pg/mL)

IEpE
Regression equation
IEH X R
Control group
HRAE ZH
Depression group
FLIRE A
Breast cancer group
FLIRIE S 20

Breast cancer with corticosterone group

y=0.009x + 0.456
167. 49 +28.49
116.26 +17.74 ™
164. 58 +28.02

85.57 £2.56 AL

y =0.0054x + 0.3935

y=0.001x + 0.4289
458.41 +45.94 238.31 +13.73
314.90 £19.67 ™ 188.23 +17.52™
433.36 +32.59 225.73 +14.34

178.09 +28.22 **#A4 63.18 +15.49 **

TE: S IEH I IRAL LS, ™ P < 0.01; SIVARAEL L4, " P < 0.05,% P< 0.01; 53U ILE, A4 P < 0.01,
Note. Compared with the control group, ™ P < 0.01. Compared with the depression group,*P < 0.05,* P < 0.01. Compared with the breast cancer

group, 44 P < 0.01.
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