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ETOmidate inhibits malignant biological behaviors of esophageal cancer
cells via regulating the SPHK1/S1P/S1PR3 signaling pathway
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[Abstract] Objective To investigate whether etomidate (ETO) affects the malignant biological behaviors of esoph-
ageal cancer (EC) cells by regulating the sphingosine kinase 1/sphingosine-1-phosphate/sphingosine-1-phosphate receptor
3 (SPHK1/S1P/S1PR3) signaling pathway. Methods EC cells KYSE30 were divided into NC group, ETO group, pc-
NC group, pc-SPHKI1 group, ETO-+pce-NC group, and ETO+pce-SPHK1 group. The SPHK1 mRNA expression, pro-
liferation, apoptosis, migration, invasion, CXCL-2 and CXCL-8 levels, B7H1, E-cadherin, N-cadherin, vimentin, PC-
NA. cleaved caspase-3., SPHK1, S1P, S1PR3 proteins in KYSE30 cells were detected. A nude mouse transplant tumor
model was established, and the effect of ETO on transplant tumor growth was observed. Results Compared with the NC
group, the ETO group exhibited significantly decreased mRNA expression of SPHK1, OD490 values at 24 h and 48 h,
numbers of migratory and invasive cells, levels of CXCL-2 and CXCL-8, and protein expressions of B7H1, N-cadherin,
vimentin, PCNA, SPHKI1, SIP and SIPR3 in KYSE30 cells, while significantly increased apoptosis rate and protein ex-
pressions of E-cadherin and cleaved caspase-3 (P<<0. 05). Compared with the pc-NC group. the pc-SPHKI1 group showed
increased SPHK1 mRNA, OD,y, (24h, 48h) values, cell migration and invasion numbers, CXCL-2 and CXCL-8 levels,
B7H1, N-cadherin, vimentin, PCNA, SPHK1, S1P, and SIPR3 proteins in KYSE30 cells, while decreased apoptosis

rate, E-cadherin and cleaved caspase-3 proteins (P<<0. 05). Overexpression of SPHK1 was able to weaken the inhibitory effect
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of ETO on the malignant biological behaviors of KYSE30 cells (P<<0.05). Nude mouse xenograft experiments confirmed that

ETO inhibited tumor growth and promoted apoptosis of tumor tissue cells(P<<0. 05). Conclusion ETO can inhibit the malignant
biological behaviors of KYSE30 cells, which may be related to the inhibition of the SPHK1/S1P/S1PR3 signaling pathway.
[Key words] ETOmidate; SPHK1/S1P/S1PR3 signaling pathway; Esophageal cancer; Proliferation; Apoptosis

B &9 (Esophageal cancer, EC) J& 3 [H i3 & E 4
Mg, L& 45 85 IR 40 i g% (Esophageal squamous cell
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Table 1 Effect of ETO on SPHK1 mRNA expression in KYSE30 cells

41531 SPHK1 mRNA
NC 4 1. 00+0. 00
ETO %4 0.3540. 029
PC-NC 24 1.01+0. 02
PC-SPHK1 41 1.82+0.079
ETO+PC-NC 4 0.36+0.02
ETO+PC-SPHK1 4 0. 7340. 049
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Figure 1 Apoptosis detected by flow cytometry
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%2 &4 KYSE30 HAEIEEAE N TR T LR (x £5.n=6)
Table 2 Comparison of proliferation ability and apoptosis rate of
KYSE30 cells in each group

(—)D490

25 i h 5h TR
NC 24 0.40+0. 03 0.82+0. 05 5.27+0. 68
ETO 4 0.21£0.029  0.4340.03% 43.58+4. 929
PC-NC #4 0.39+0. 03 0.81+0.05 5.6240. 74
PC-SPHK1 41 0.5440.03%  1.04+0.06% 0.75+0.129
ETO+PC-NC 41 0.22-+0. 00 0.45+0.04  44.89+5.31
ETO+PC-SPHKI £ 0.314+0.029  0.6340.049 23.4642. 879

5 NC 4 & . DP<0. 05; 5 PC-NC 41 L% . @ P<<0. 05; 5 ETO+
PC-NC 41 e #, @ P<<0. 05,
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0 KYSESO0 4081 7 iz 28 40 B 80 L 8. ETO
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21 (P <<0.05),ETO+PC-SPHKI1 41 #& F ETO+ PC-
NC 4 (P <0.05), W5 3.4 2.3,
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Table 3 Comparison of migration and invasion abilities of KYSE30 cells

in different groups

215 TR HR & ie
NC 41 194. 86+25. 74 167. 54+21. 36
ETO 4 83. 54412, 420 65.47+8. 920
PC-NC 4 197. 32426. 83 171. 25+21. 67
PC-SPHK1 41 278.49+31. 569 254. 83+30. 489
ETO+PC-NC 4 81.73+11. 95 62.96=+8. 65

ETO+PC-SPHK1 41 145. 67+18. 389 123.72+16. 819

W5 NC 4 i, OP<0.05;5 PC-NC 4l H % . @ P<<0. 05; 5 ETO+
PC-NC 41 %, @ P<<0. 05,
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Figure 2 Images of cell migration
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Figure 3 Images of cell invasion

2.4 ETO X% KYSE30 4ijifg CXCL-2 f1 CXCL-8 /K
Fssm KYSE30 4 i CXCL-2 fil CXCL-8 /K F H
B L.ETO 4T NC 41 (P <0.05), PC-SPHK1 41 &

T PC-NC #1 (P <0.05), ETO+PC-SPHK1 44 & T
ETO-+PC-NC 41 (P <0.05), L3 4,
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Table 4 Comparison of CXCL-2 and CXCL-8 levels in KYSE30 cells a-

mong different groups

41531 CXCL-2(pg/mlL) CXCL-8(pg/mL)
NC 4 156.47+9.18 108. 76+7. 24
ETO 4 71.28+5. 639 53.41+4. 729
PC-NC 4 154.39+10. 27 106.53+7. 86
PC-SPHK1 41 218. 63+14. 929 137.24+9. 389
ETO+PC-NC 44 73.56+6. 14 52.18+4. 49
ETO+PC-SPHK1 41 119.72+8.519 84.6146.579

5 NC 4l H4 . OP<0. 05; 5 PC-NC 41 b4, @ P<<0. 05; 5 ETO+
PC-NC 4 H 4. @ P<0. 05,

2.5 ETO X} KYSE30 4 ffi B7H1. E-cadherin, N-cad-
herin 1 vimentin ZE H £ A= ETO £ KYSE30
A B7H1.N-cadherin 1 vimentin & [ 3 ik 7K 1%
T NC 4, E-cadherin # F1 & ik K F & T NC (P <
0.05), PC-SPHK1 24 B7H1, N-cadherin I vimentin
FEHRIEKFEET NC 4, E-cadherin 8 H F 15 K F
i F PC-NC 41 (P < 0.05); ETO + PC-SPHK1 4]
B7H1.N-cadherin fl vimentin e H £ A K& T
ETO+PC-NC 41, E-cadherin % 13 5K LT ETO+
PC-NC 41(P <<0.05), WL 4. 5,
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Figure 4 Protein expressions of B7H1, E-cadherin, N-cadherin and vim-
entin in KYSE30 cells in different groups
A NCH ;B ETO 41;C. PC-NC 41 ;D. PC-SPHK1 41 ; E. ETO+PC-
NC 41 ;F. ETO+PC-SPHK1 4 .

%5 4 KYSE30 488 B7H1,E-cadherin,N-cadherin #1 vimentin & B
RiELEB (x£5.n=6)

Table 5 Comparison of protein expressions of B7H1, E-cadherin, N-
cadherin and vimentin in KYSE30 cells among different groups
415 B7H1 E-cadherin N-cadherin vimentin
NC 41 0.83+0.10  0.2140.03 1.164+0.14  0.924+0.13
ETO 41 0.324+0.059  0.7540.09%  0.4740.06P 0.2540. 047
PC-NC 41 0.8140.10  0.20£0.03 1.1840.15  0.944+0.13
PC-SPHKI 4] L07£0.13% 0.13£0.02% 1.6240.19% 1.3740.16%
ETO+PC-NC 4 0.34+0.05  0.764+0.10  0.484+0.07  0.2740.04
ETO+PC-SPHKI 41 0. 6540.08 0.43£0.06% 0.87+0.119 0. 7140.09?

5 NC 4, O P<0.05;: 5 PC-NC 41 L4, @ P<<0. 05: 5 ETO+
PC-NC 4 [, ©P<<0. 05,
2.6 4540 KYSE30 41 it PCNA, cleaved caspase-3.
SPHKI1,SIP #l SIPR3 H I Rk ILH ETO 4
KYSE30 4iffi PCNA,SPHK1,S1P fil SIPR3 & 4%
K IKAE T NC 4, cleaved caspase-3 2 H F 35 /K F &
F NC 4 (P <0. 05) ,PC-SPHKI1 4 PCNA.SPHK1,S1P
1 S1PR3 25 H £ 15K F 5 T NC 41, cleaved caspase-3
H A # kKT PCNC 41 (P <0.05); ETO+ PC-
SPHKI1 41 PCNA,SPHK1,S1P fll SIPR3 & H £ iA/KF
T ETO+PC-NC 4, cleaved caspase-3 & [ 3 ik /K F-
& F ETO+PC-NC 41 (P<0. 05), WLIE 5.5 6.
PCNA S e S SR o w——
Cleaved e S . . —
caspase-3
SPHK | W v S S o w—
SIP W e - —
SIPR3 MR v S0 WD e -

B-ACTIN S SN S A S
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5 4 %3 KYSE30 4 i i PCNA. cleaved caspase-3.SPHKI ,SI1P 70
SIPR3 EH KX
Figure 5 Protein expressions of PCNA, cleaved caspase-3, SPHK1, S1P
and S1PR3 in KYSE30 cells in different groups
HANC 4B ETO 4 ;C. PC-NC 4 ; D. PC-SPHK1 4 ; E. ETO+PC-
NC #41;F. ETO+PC-SPHK1 4.

£ 6 &4 KYSE30 ZHf PCNA  cleaved caspase-3 .SPHK1.S1P 1 SIPR3 EH RiZ LK (x £5.n=6)

Table 6 Comparison of protein expressions of PCNA, cleaved caspase-3, SPHK1, S1P and S1PR3 in KYSE30 cells among different groups

241 5 PCNA cleaved caspase-3 SPHK1 S1P S1PR3
NC 4 0.89+0.12 0.2040. 03 0.96+0.13 0.78+0. 10 1.09+0. 14
ETO 41 0.27+0. 047 0.64+0.08P 0.31+0. 057 0.22+0.03P 0.34+0. 057
PC-NC 4 0.91+0.13 0.2140.03 0.98+0.13 0. 76+0. 09 1.12+0. 15
PC-SPHK1 41 1.24+0. 152 0.11+0.02% 1.31+0. 159 1. 03+0. 149 1.43+0.179
ETO+PC-NC 4 0. 28+0. 04 0.65+0.08 0.32+0. 05 0. 23+0. 04 0.35+0.05
ETO+PC-SPHKI1 # 0.69+0.089 0.39+0. 059 0.74+0. 099 0.59+0. 089 0.86+0.119

W5 NC A E . OP<0.05; 5 PC-NC 41 Lb4%,@P<0. 055 5 ETO+PC-NC 4 L4, @ P<<0. 05,

2.7 ETO X4 B FE 8 (A AL o M2 2L g 0 1=
KR 5 xR A g, 25 W 2H AR RN R AR B A ik

e IO i ARV PR L 2 40 i O T R T R (P <0 05), L
K618 7.7,
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Figure 6 Xenograft tumors in nude mice
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Figure 7 Apoptosis detected by TUNEL staining
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Table 7 Comparison of tumor-related indexes in nude mice among differ-

ent groups
21 51 b g8 AR AL (mm®) MR R () A TR (%)
YRR 1 283.57+247.61 1.14+0.18 2.2540. 27
EIL/E 624.39+71. 529 0.56+0.09¢ 24.78+3. 190

e 5 xR L, DP<<0. 05,
3 itig

EC FARMAZ O B b5 2 4R 36 b . i Bl A 1R i
24 ) 1 1 R T R o R A R A R LR AT L e R
JE K B KR B R AR IR T A R Y O B ER
AT ARFERR R B A, 2 EC TR 5 R
(5 259, A WF 5% & B0 L AT — e R R,
Gao &1 HFSE s ETO ] 300 il J5 5 788 41 ffd 38 7, 37
il R R MR B 2R K, X ZEPYBESE s ETO Al
10 7] JHT- 240 P 9 4 B3 2 R A . I ETO AT 400 ] i
Y MR A AT R . ARBESE L ETO T 1S ] 0 1l
KYSE30 #i Ma ¥ 5 . iE % F A= 28 , £ F 6 40 i 0 1, 41
il EC 4 MUBAEA Y17 R, 5 EIRBFSE 45 R — 3

EMT J2 9 40 i $2 = iE B MR 28 e I 2 A
FL.EMT KA 5 . 40 M0 1 2 380 78 2%, 40 i [R] 3% 22 fg
JIREAR , 45 8 8 11 E-Cadherin 32 3k 7K 5 B A , 20 A 6]
FhBHRE J1 0 55, IR A0 B 4 3K A5 TR) 5 40 MG Y 4
P L 18] 5 40 jf #5785 1 N-cadherin fil Vimentin ik
KT T 00 20 S A% B 855 . DA T e 40 i 3R AR
SRR IR A 2B RE Y . AR, ETO TS
A4 KYSE30 408 E-cadherin 8 [ % 15 /K-, FEAIK
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