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Ipilimumab affects T lymphocytes and Bcl-2 mRNA expression in xenograft tissues
of lung cancer-bearing mice by inhibiting TGF-B1/ERK signaling pathway
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[Abstract] Objective: To study the effect of ipilimumab on T lymphocytes and Bcl-2 mRNA expression in lung cancer-bearing mice
by inhibiting TGF-1/ERK signaling pathway. Methods: Forty-five C57 mices inoculated with Lewis lung cancer cells were randomly
divided into control group, low dose ipilimumab group and high dose ipilimumab group with 15 mice in each. The low and high dose
groups were given 3 mg/kg and 5 mg/kg ipilimumab respectively, while the control group was given 0.9% sodium chloride solution
with the same volume. The effects of ipilimumab on TGF-B1/ERK signaling pathway, Bcl-2 mRNA expression, immune function im-
provement and tumor inhibition in three groups were detected by WB and qPCR. Results: After administration of ipilimumab, the tu-
mor weight and volume of mice in low-dose and high-dose groups were significantly lower than that of the control group, and the tumor
inhibition rate increased in a dose-dependent manner (P<0.05). The thymus index and spleen index of mice were significantly higher
than that of control group, which also increased in a dose-dependent manner (P<0.05). The levels of CD3", CD4’, CD4'/CD8" cells in
the high and low dose groups were significantly higher than those in the control group, with significantly higher levels in high dose
group compared with the low dose group (P<0.05). The levels of serum inflammatory factors were significantly lower than those in con-
trol group, and the levels of serum TNF-o, IL-6 and IL-3 in the high dose group were significantly lower than those in the low dose
group (P<0.05). The expressions of TGF-f1, ERK1/2, p-ERK1/2 and MEK in tumor tissues of both high and low dose groups signifi-

cantly decreased, with more lower levels in high dose group than in low dose groups (all P<0.05), and the positive rate of TGF-p1 ex-
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pression in high dose group was the lowest. The mRNA expression of Bcl-2 in tumor tissues of high and low dose groups decreased sig-

nificantly after drug administration, with a significantly lower level in high does group than that in low dose group (P<0.05). Conclu-

sion: Ipilimumab can effectively inhibit TGF-B1/ERK signaling pathway, improve immune function and down-regulate the expression

of Bcl-2, thus inhibit the growth of Lewis lung cancer cells and play an antitumor role in mice.
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Tab. 1 Primer sequence
Gene name Primer sequence (5'to 3')
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Tab. 2 Tumor growth

Group n Mass (m/g) Volume (¥/mm®*) Inhibition rate (%)
Control 15 1.36+0.28" 1276.16+£321.65% -
Low-dose 15 0.72+0.23" 736.66+211.86 47.06%
High-dose 15 0.54+0.12"* 466.47+130.74"" 60.29%"

Fit 7.766 5.868 5.876
P 0.000 0.000 0.000

"P<0.05 vs Control group; “P<0.05 vs Low-dose group
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Tab.3 Effect of ipilimumab on peripheral blood immune cells of tumor-bearing mice(Z+s)
Group n CD4'(%) CD8" (%) CD4"/CD8" (%)
Before After Before After Before After
Control 15 25.64+3.13 21.53+£2.56™* 19.34+2.51 16.24+3.41°4 1.32+0.25 1.33+0.31°4
Low-dose 15 24.28+3.06 33.36+4.11" 18.64+2.43 21.83+3.21"4 1.30+£0.26 1.52+0.19"*
High-dose 15 25.24+3.36 40.36x4.11°44 19.38+2.54 24.74£3.07°44 1.30+0.23 1.64+0.27°44
F 0.371 4.514 0.490 3.984 1.181 6.160
P 0.711 0.000 0.625 0.012 0.240 0.000

"P<0.05 vs Before administration; “P<0.05 vs Control group; *P<0.05 vs Low-dose group
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Tab.4 Effect of ipilimumab on serum inflammatory factor levels in tumor-bearing mice [py/(ng-L™")]

TNF-a 1IL-6 IL-3
Group n
Before After Before After Before After
Control 15  55.7446.22  123.45+11.27"4 43.53+5.64 90.6349.73°4 98.11+10.81 168.87+17.16™
Low-dose 15 54.26+5.63 87.83+8.72"4 44.69+5.78 68.26+8.34™" 95.69+9.47 138.56+14.43"
High-dose 15  56.34+6.10 63.83+6.63"44 42.75+5.66 54.46+6.34"44 96.58+10.21 119.74+13.67°24
F 0.385 5.987 0.595 6.382 0.756 16.614
P 0.701 0.000 0.553 0.000 0.317 0.000

"P<0.05 vs Before administration; “P<0.05 vs Control group; *P<0.05 vs Low-dose group
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Fig.2 Expression of TGF- B 1/ERK signaling pathway relat-

ed proteins in xenograft tissues
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Tab.5 Expression of TGF-B1 in xenograft tissues (Score)

Group n - + +H H#t Positive rate(%)
Control 15 31.37+6.31 18.64+3.73 25.48+4.63 27.53+3.64 70.56*
Low-dose 15 48.68+4.67 17.74£3.21 19.70+3.11 15.69+2.55 52.53"
High-dose 15 57.84+7.73 12.68+2.20 16.79+2.34 15.47+2.36 43.72°"

"P<0.05 vs Control group; “P<0.05 vs Low-dose group

High-dose

&4 TGF-p1 &R 7E A FBE R A LR Fh RN FRIL (%200)

Fig.4 Expression of TGF-f1 protein in lung cancer xenograft tissues (x200)
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Tab.6 Expression of Bcl-2 mRNA

Group n Bcl-2 mRNA
Control 15 1.26£0.25%
Low-dose 15 0.88+0.17"
High-dose 15 0.62+0.12"*

F 6.532
P 0.000

"P<0.05 vs Control group; “P<0.05 vs Low-dose group
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