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Melatonin regulates the NF-kB signaling pathway to regulate Th1/Th2
immune balance in mice with gastric cancer and its mechanism

FU Jia, CAO Yubo, LIU Sa”
(the Second Department of Oncology, the 4th Affiliated Hospital of China Medical University, Shenyang 110000, China)

[ Abstract] Objective To explore the mechanism of melatonin regulating Th1/Th2 immune balance via targeting
nuclear factor ( NF)-kB signaling pathway in mice with gastric cancer. Methods Gastric cancer cells (50 pg,
approximately 1X10° cells) were injected subcutaneously into the left forelimb of mice. After 7 days of modeling, tumor
formation was felt, indicating that the model of transplanted gastric cancer tumor was successfully established. Ten healthy
mice were used as the control group, whereas successfully modeled mice were divided into model and model +melatonin

groups (n=10 mice per group). The model+melatonin group was subcutaneously injected daily with melatonin ( 10 mg/kg,
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1 time/d, 21 d), whereas the other groups were injected with the same amount of normal saline. Tumor volumes and
masses were measured using a vernier caliper and balance, respectively. Proliferation and apoptosis of gastric cancer cells
in tumor tissues were assessed by immunohistochemical detection of Ki67 and Bel2. Levels of interferon (IFN)-y and
interleukin (IL)-4 in peripheral blood were detected by ELISA. Ratios of Thl to Th2 cells in peripheral blood were
detected by flow cytometry. Levels of NF-kB mRNA and protein were detected by qPCR and Western blot, respectively, in
tumor tissues and lymphocytes. Results Contrast with the control group, the tumor volumes and masses, Ki67 and Bcl2
staining intensities, IL-4 levels, percentage of Th2 cells, NF-kB mRNA and protein expression levels were significantly
increased (P<0.05), and the IFN-vy levels, the percentage of Thl cells and Th1/Th2 ratio were significantly decreased in
model and model+melatonin groups ( P<0.05). Contrast with model group, tumor volumes and masses, Ki67 and Bel2
staining intensities, 1L-4 levels, percentage of Th2 cells, NF-kB mRNA and protein expression levels were significantly

decreased ( P<0.05) and the IFN-vy levels, the percentage of Thl cells and Th1/Th2 ratio were significantly increased in

the model+melatonin group (P<0.05). Conclusions

Melatonin may inhibit tumor growth in mouse models of gastric

cancer and regulate the balance of Th1/Th2 by regulating the NF-kB pathway.
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Table 1 Effect of melatonin on tumor growth in a nude mouse
model of gastric cancer

2051 AR (mm?) it (g)
Groups Volume Mass
AR S
HARAL 0. 00+0. 00 0. 00+0. 00
Control group
i 4
B 281.24+27. 63" 0.31+0.04 "
Model group
AL AR R Y . .
B8 ? h 173.55+24.72 "% 0.200.03"*
Model+melatonin group
TE SXTHRAIMIE, * P<0. 05; SHUR4IMIEL, *P<0. 05,

Note. Compared with control group, “P<0.05. Compared with model
group, *P<0. 05.

|2 AR B/ RUBERY 412
Ki67 Bel2 G (A58 i (52 5]
Table 2 Effect of melatonin on the intensity of Ki67, Bcl2
staining in gastric cancer tissues of mouse models of
gastric cancer

5 Ki67 G (58 )% Bel2 Je (a5 %
Groups Ki67 staining intensity Becl2 staining intensity
i R
FHRAL 1. 12+0. 13 0.97+0. 10
Control group
SR
B 6.43+0.72" 5.62+0.68 "
Model group
R+ R o8 *#
Model+melatonin group 2.1520.27 1.980.26
T S XHRAAALL, © P<0.05; SHEEAIIARIL, *P<0.05,

Note. Compared with control group, * P<0.05. Compared with model
group, *P<0. 05.

A~ C R Ki67 R b E~ F. 8 Bel2 My fie by fa,
1 e dl A Ys I R L Z B e/ BB B R AL U 8 1 Ki67 FIEE 1 Bel2 3Rk /K- 2 M)

Note. A~C, Immunohistochemical staining of protein Ki67. E~F, Immunohistochemical staining of protein Bel2.

Figure 1 Effect of melatonin on the expression levels of protein Ki67 and protein Bel2 in gastric cancer tissue of gastric

cancer mouse model detected by immunohistochemical staining
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Figure 2 Effect of melatonin on the Thl, Th2 level of gastric cancer mouse model
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Table 3 Effect of melatonin on the expression of IFN-vy and IL-4 Table 4 Effect of melatonin on Th1/Th2 levels in mouse
in a mouse model of gastric cancer models of gastric cancer
2 1) Groups

IFN-y( pg/mL) IL-4( pg/mL) 253 Groups Thl Th2 Th1/Th2
i} R 4 itk
. MIRA 86.95+9. 74 7.26+0. 68 . MIRA 8.68+0. 75 6.37+0. 65 1.36+0. 12
Control group Control group
R ZH R 2
52.26+6.85 " 15.32£1.71° 6.33+0.71" 11.02+1. 14 0.57+0.07"
Model group Model group
CRENILEY ) AL+ AR R . ,
B ? 81.46+11.09"* 10. 14+1.13** B ? 7.62+0.86"" 7.850.84%  0.97+0.11"*
Model+melatonin group Model+melatonin group
T SXHRAIMIEL, * P<0.05; SHAZAIMIE, *P<0.05, T XA, * P<0.05; SHAZIMIE, *P<0.05,

Note. Compared with control group, “P<0.05. Compared with model
group, *P<0.05.

Note. Compared with control group, “P<0.05. Compared with model
group, *P<0. 05.

RS ARRE B/ USRS MR 412
NF-kB mRNA FIHE £ 5 KRR (x5 ,n=10)
Table 5 Effect of melatonin on the expression levels of
NF-kB mRNA and protein in tumor tissues of

gastric cancer mouse models

EER NF-kB 21
NF-kB mRNA
Groups kB mR NF-kB Protein
i HR ]
i 1.00+0. 09 1. 00+0. 07
Control group

R .
Model group 4.56+0. 42 3.92+0.36°

2.17+0.20" 1. 86+0. 17"

H AR T Y 2R 35 7K 1 52 Model+melatonin group
Figure 3 Effect of melatonin on the expression of NF-kB protein W SR RAA L, * P<0.05; SERIA AL, *P<0.05,

Note. Compared with control group, *P<0.05. Compared with model

in the tumor tissue of a mouse model of gastric cancer B
group, " P<0.05.
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Figure 4 Effect of melatonin on the expression of NF-kB protein

in lymphocytes in mouse models of gastric cancer

R 6 MR B/ USRI L A NF-xB
TR BIFEIR (x+s,n=10)
Table 6 Effect of melatonin on the expression of NF-kB in

lymphocytes in mouse models of gastric cancer

iRl NF-«B &
NF-«kB A
Groups KB mRN NF-kB Protein
i HR 4
XA 1. 00+0. 01 1. 00+0. 09
Control group
HERIEH
4.92+0.48" 4.48+0.43"
Model group
LA R R A . .
B = 2.75+0.26"" 2.21x0.217%

Model+melatonin group

T SRR, * P<0.05; SRR, *P<0.05,
Note. Compared with control group, “P<0.05. Compared with model
group, *P<0.05.
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