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Effect of rapamycin on inhibiting esophageal cancer tumor in mice and sensitizing
radiotherapy based on Fas/FasL signaling pathway

JIN Yuanyuan, MENG Desheng, LIU Yatian
Jiangsu Cancer Hospital, Nanjing 210009, China

Abstract: Objective To explore the specific mechanisms of rapamycin treating esophageal cancer, and sensitizing radiotherapy
through the Fas/FasL signaling pathway. Methods The apoptosis ability of ECA109 cells was evaluated using CCK-8 and flow
cytometry. The ECA109 mouse model of esophageal cancer was established using ECA109. C57BL/6J mice were divided into control
group, radiation group (4 Gy '*’Cs y rays), rapamycin group (rapamycin 1.5 mg/kg), and radiation + rapamycin (4 Gy '3’Cs v rays +
rapamycin 1.5 mg/kg). The tumor volume and mass, tumor inhibition rate and growth coefficient, the sensitization effect of radiotherapy
and rapamycin were recorded. ELISA kits were used to assess levels of Caspase-3, Bcl-2, and Bax in the tumor. Histological changes
in the esophageal cancer of mice were observed using HE staining. Western blotting analysis was performed to evaluate the activation
of the Fas/FasL signaling pathway. Results Compared with the radiation group, the tumor volume and mass in the radiation +
rapamycin group were significantly reduced (P < 0.001). Compared with the radiation group, the tumor inhibition rate and TGD in the
radiotherapy + rapamycin group were significantly increased, and the TGT3 was significantly prolonged (P < 0.05). In the radiotherapy +
rapamycin group, a large number of tumor cells disintegrated, and interstitial edema was more obvious. Compared with the radiation

group, the expression levels of Bcl-2 in the radiation + rapamycin group were significantly decreased, while the expression levels of
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Bax and Caspase-3 were significantly increased (P < 0.001). Compared with the radiation group, ECA109 cell viability was

significantly decreased in the radiation + rapamycin group (P < 0.001). After the expression of Fas and FasL was inhibited, the viability

of ECA109 cells was significantly increased, and the apoptosis rate of ECA109 cells was significantly decreased (P <0.001). Compared

with the radiation group, the relative expressions of Fas and FasL proteins in the radiation + rapamycin group were significantly

increased (P < 0.001). Conclusion Rapamycin inhibits the progression of esophageal cancer tumor through the Fas/FasL signaling

pathway, which effectively promotes the sensitization of esophageal cancer mice to radiotherapy.
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Table 1 RT-qPCR Primer Sequences
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Fig.1 Changes in tumor volume in mice (n = 5)
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Fig.2 Changes in tumor mass in mice (n =5)
TGT3 BE LK (P<0.05). U +HIHERL MR
(¥ EF ¥ 1.37, $eonihiHas=itm 1R/ AR
SHRT AR
3.3 BREEX ) EMAEHREF R

HE Zet 0, 0 IR MR 5070 B 40 i R 21 H
PLRZEZAL, RN Jett)s, 401
PREHRIRA R BeAh, 2 XSRS R b B 4
N B2 HAFRERE R A, ARy, KE R4
RAE T 5, AR PR AT LR e e R0
A, RO AN IR R AR 4R i AT AR, TR
LKA, RAEAHMIRIEAR, SRR U+
CLEE S NN i O 0 R 1D N S
w, WL 3.

3.4 BWHEBRIATEFHIFN
wiE 4 pos, SxFEAMLL, R AR N E



EAOBRE1H 2025418 AR & 5l &

Drugs & Clinic

Vol. 40 No. 1 January 2025 19 -

£2 TEEATEE/NRAEGR ( x+s, n=6)

Table 2 Tumor volumes of mice with different treatment durations ( X+ s, n=6)

e iR AR A Imm3
2H 5 biilhs
8d 16 d 24d 32d
o} R — 163.21+11.25 195.57+10.62 639.45+13.73  1204.79+15.38
T 4 Gy 167.76 +15.55 179.31+12.32* 265.78+14.57* 459.914+14.12"**
ELEESS 1.5 mgkg™! 164.69+17.53 177.68+7.86" 207.61+8.87" 397.63+11.48""
B+ EMHER 4 Gy+15mgkg! 165.11+12.93 173.47+16.60" 181.21+14.65™ 214.134+12.67"#

xRt "P<0.05 P<0.01 *P<0.001; Sk #P<0.05 #P<0.01.

Hk

P<0.05 "P<0.01

®3 THBRNRIGERAEM ( x*s, n=6)
Table 3 Effect of rapamycin on the tumor inhibition rate

inmice(;:bs,n=6 )

45 s 198 /%
X — —
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CHLEE SN 1.5 mgkg™ 47.92
B EMEER 4 Gy+15mgke! 75.00%

H AR #P<0.05.
#P < 0.05 vs radiation group.
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Table 4 Effects of rapamycin on sensitization coefficients

in mice ( X+ts,n=6 )
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ST HE — 2028+115 — @ —
TR 4Gy 2983+231" 955 —
HINER 15mgkg™! 2826+198° 798 —

S+ EIAE R 4Gy+15mgkg! 33374327 1309% 1.37

LR R "P<0.05; SHUNAHLE: #P<0.05.

*P<0.05 vs control group; *P < 0.05 vs radiation group.
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P <0.001 vs control group; *P < 0.05 #P <0.01 vs radiation group.
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Fig.3 Effects of rapamycin on the pathology in mice
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Fig. 4 Effects of rapamycin on apoptosis factors ( xts,n=6 )
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A-Fas mRNA expression level, B-FasL mRNA expression level, C-CCK-8 detection of cell viability, D-cell apoptosis rate. 1-control, 2-radiation, 3-

rapamycin, 4-radiation + rapamycin, 5-radiation + rapamycin + negative control, 6-radiation + rapamycin + si-Fas, 7-radiation + rapamycin +ov-Fas + si-

FasL. “**P <0.001 vs negative control group; “P<0.01 ***P <0.001 vs control group; **P < 0.001 vs radiation group; “““P < 0.001 vs -radiation +

rapamycin + negative control group.
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Fig. 5 Effects of rapamycin on apoptosis of ECA109 cell line through Fas/FasL ( xts5,n=6)
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S "P<0.01 ™P<0.001; SHUHALELE: #P<0.001.
“P<0.01 ""P<0.001 vs control group; **P < 0.001 vs radiation group.

6 FIHBEREXS Fas/FasL EEAIFM ( x +s, n=6)
Fig. 6 Effect of the Fas/FasL pathway by rapamycin ( xts,
n=6)
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