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Inhibitory effect and mechanism of vitexin on the growth of transplanted
nasopharyngeal carcinoma CNE-2 cells in nude mice based on AMPK/ULK1
mediated autophagy
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Abstract: Objective To investigate the inhibitory effect of vitexin on the growth of nasopharyngeal carcinoma CNE-2 cells
transplanted into nude mice and its possible regulatory mechanism. Methods BALB/c nude mice were inoculated with CNE-2 cells
under the left forearm armpit to construct a nasopharyngeal carcinoma nude mice tumor model. After the model was successfully
constructed, they were randomly divided into model group, vitexin group (5 and 10 mg/kg), AMPK agonist group (AICAR, 200
mg/kg), and vitexin + AMPK inhibitor group (Compound C, 20 mg/kg), with 10 mice in each group. Vitexin group was ig administered
at corresponding doses, AICAR group received ip injection of 200 mg/kg AICAR, vitexin + Compound C group received 10 mg/kg
vitexin by ig and ip injection of 20 mg/kg Compound C, and the above groups were continuously administered for 21 d. Measure the
volume and mass of transplanted tumor in nude mice after administration. HE staining was used to observe the pathological changes
of the transplanted tumor tissue, TUNEL staining was used to detect apoptosis in tumor tissue. Detection of LC3-11 and p62 protein
expression by immunohistochemical in tumor tissue, immunofluorescence detection of LC3-11 and Caspase-3 expression in tumor
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tissue, Western blotting was used to detect the relative expression of Bax, Bcl-2, Casapse-3 proteins, and AMPK/ULK1 pathway related
proteins in tumor tissue. Results Compared with the model group, the tumor growth was slow, tumor volume and mass were
significantly reduced (P < 0.05), tumor cell apoptosis rate, the protein expression of Caspase-3, LC3-11I, Bax/Bcl-2, p-AMPK/AMPK,

p-ULK1/ULK1 were significantly increased, and p62 protein expression were significantly reduced (P < 0.05) in each dose group of

vitexin. Compared with the 10 mg/kg group of vitexin, the vitexin + Compound C group showed good tumor growth, increased tumor
volume and mass (P < 0.05), increased tumor cell apoptosis rate, the protein expression of Caspase-3, LC3-Il, Bax/Bcl-2, p-
AMPK/AMPK, p-ULK1/ULK1 were significantly decreased, while p62 protein expression were significantly increased (P < 0.05).
Conclusion Vitexin can inhibit the growth of nasopharyngeal carcinoma CNE-2 cells transplanted into nude mice, and its mechanism
is related to activating AMPK/ULK1 pathway mediated autophagy and promoting tumor cell apoptosis.
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Fig. 1 Effect of vitexin on the growth of transplanted
tumors in nude mice

*1 BEERSWEMEBEEEKTN ( x+s, n=10)
Table 1 Growth changes of transplanted nasopharyngeal carcinoma cells of nude mice in each group ( X %s,n =10 )

Ji g A A fmm3
A ek e sd  wBim7d | G&E4d | Gmmad
it — 135.87+14.66 410.22+31.99 1102.46+69.72 1885.61+100.40 1.89+0.31
Lan i 5 140.22+18.79 387.13+22.71" 652.03+66.29°  724.45+88.05" 1.35+0.24"
10 141.01+20.34 356.44+21.02"  471.48+66.23°  542.97+62.55" 1.23+0.18"
AICAR 200 139.20+17.78 389.26+30.15"  671.33+£71.25°  749.11466.43" 1.324+0.26"
#t3# % +Compound C 10420 136.69+15.46 400.271+28.93%  926.91+81.48% 1523.84495.92% 1.6340.32%

HIRMA RS "P<0.05; 54t 10 mgkgt A HLEL: #P<0.05.
P < 0.05 vs model group; *P < 0.05 vs vitexin 10 mg-kg™' group.
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Fig. 2 Pathological changes of xenograft tissues in nude mice of each group (HE, <400)
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Caspase-3| /o s e W s 175104 Caspase-3 & [FIZRIA B B (P<0.05). S54HHIER
10 mg/kg HAHLEL, 41302 +Compound C 4 REHE I
B-actin MMXW 3R ZE 0 LC3-11 il Caspase-3 1535, WL 6.
B 5 10 AICAR Hhjflz+ % 4,
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Fig. 3 Bands of Bax, Bcl-2, and Caspase-3 protein R AL p-AMPK/AMPK., p-ULK1/ULK1 i

expression in xenograft tissues of nude mice in each group 2Tt (P<0.05). 541302 10 mg/kg 4L, 4t

LR 43P % 5 mg-kg? #3025 10 mg-kg™ AICAR #1301 25 + Compound C

B4 FEBREBERBEEALMBATEE (TUNEL, X400)
Fig. 4 Apoptosis staining of nasopharyngeal carcinoma xenograft tissues in nude mice of each group (TUNEL, >400)

%2 HBE2SREERBEEAL Bax/Bel-2, Caspase-3 B A FIAFMHEATELE ( x +s, n=10)
Table 2 Comparison of Bax/Bcl-2, Caspase-3 protein relative expression and apoptosis rate in nasopharyngeal carcinoma
xenograft tissues of nude mice in each group ( X +s, n =10 )

ZH 55 /(mg-kg™) Bax/Bcl-2 Caspase-3 FAT- %
Rt — 0.41+0.07 1.01+0.11 18.97+3.66
IR 5 1.03+0.12" 1.83+0.19 48.374+8.22*
10 2.1140.23" 2.3140.25" 59.55+7.63"
AICAR 200 1.884+0.17" 1.9440.26" 41.1646.29"
#3124 Compound C 10420 0.39+0.06" 1.16+0.17% 24.62+4.39%

ERIMA LR "P<0.05; S54HE 10 mg-kg T4l *P<0.05.
P < 0.05 vs model group; *P < 0.05 vs vitexin 10 mg-kg™' group.

T A D Y
LA 100 m
AICAR 34 2 + Compound C

E5 HEBREREBBIEMEHALD LC3-11, p62 Fik (IHC, X200)
Fig.5 Expression of LC3-11 and p62 in nude mice xenograft tissues nasopharyngeal carcinoma tissues in each group (IHC, <200)
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*3 RESWEERBEBALH LC3-11, p62 BEEEMFIELLE ( x+s, n=10)
Table 3 Comparison of LC3-11 and p62 protein relative expression in nasopharyngeal carcinoma xenograft tissues of nude
mice in each group ( X +s,n =10 )

o - - FAMXRIEE
2H 51 5 E/(mg-kg™) Ca 62
Rt — 0.022+0.004 0.3104-0.042
IR 5 0.061+0.007" 0.21240.021*
10 0.10140.012" 0.126+0.013"

AICAR 200 0.23440.024" 0.091+0.004"
*H3# 2 4 Compound C 10+20 0.033+0.005" 0.25440.019%

SRR . "P<0.05; S4LHIE 10 mg-kgt 4lLLE:: #P<<0.05.

P < 0.05 vs model group; #P < 0.05 vs vitexin 10 mg-kg™" group.

DAPI LC3-I Caspase-3 Merge

50 pm 50 um 50 pm

HIIZ 5 mg-kg?

50 um 50 um

#3110 mg-kg™

50 pum

AICAR

#3013 +Compound C

50 um 50 um 50 pm

6 HEERBEERBEMEELASD LC3-11, Caspase-3 FIHHNIBERIE (IF, X400)
Fig. 6 Mean fluorescence intensity expression of LC3-11 and Caspase-3 in nude mice xenograft tissues nasopharyngeal
carcinoma tissues in each group (IF, >400)
% + Compound C HB B AL+ p-AMPK/ 3 itig
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WK 7. %5. MR —, BABERMIRZESR, R gol
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k4 BEBREERBIEEEAL P LC3-11, Caspase-3 EIIFEHIBREFIALLEE ( x +s, n=10)
Table 4 Comparison of LC3-11 and Caspase-3 mean fluorescence intensity expression in nasopharyngeal carcinoma
xenograft tissues of nude mice in each group ( X s, n =10 )

A il (mgkg™) LC3-Il Cspase-3
it — 100.34+18.91 394.15+25.66
= 5 437.65+24.67 779.15+49.82"

10 7347714577 994.47 +75.58"
AICAR 200 1048.33488.14" 1430.324+124.07"
*H-3A] 2 +Compound C 10420 311.25+45.11* 544.02+52.23*

SRR . "P<0.05; S4LHIE 10 mg-kgt 4lLLE:: #P<<0.05.
P < 0.05 vs model group; #P < 0.05 vs vitexin 10 mg-kg™' group.

p-AMPK 6.2X10*

AMPK -g 6.2 10°
p-ULK1 --.‘=\ 15X 105

ULK [W— a— S S— — 1 5 10°

] ————— e et

Biny 5 10  AICAR #HhjZ+
#H3RZEI(mg-kg ™) Compound C

7 BERRBEEAL T AMPK/ULKL BEEXER
RILFHE
Fig. 7 Expression bands of AMPK/ULK1 pathway related
proteins in xenograft tissues of nude mice in each group
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*5 ZEEREERBEEALS p-AMPK/AMPK, p-ULK1L/ULK1 7kFEEE: ¢ x+s, n=10)
Table 5 Comparison of p-AMPK/AMPK, p-ULK1/ULK1 levels in nasopharyngeal carcinoma xenograft tissues of nude mice
in each group ( x +s,n =10 )

ZH &/ (mgkg™) p-AMPK/AMPK p-ULK1/ULK1
iRt — 0.32+0.05 0.45+0.08
I 5 0.48+0.07" 0.81+0.14*

10 1.18+0.16 1.2740.18"
AICAR 200 1.974+0.23 1.85+0.15
#13#) 2% +Compound C 10+20 0.21+0.04* 0.43+0.06%

SRR "P<<0.05; SHIE 10 mg-kg A ELEL: *P<<0.05.

P < 0.05 vs model group; *P < 0.05 vs vitexin 10 mg-kg' group.
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