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HWE BH ISR RN S Hippo (5 538 I 5T SR (NPC) IR CNE2 A Ihfe g . ik T 2021 4F 1—12 A fifi
FH B N ) v B 2 B R 1 52 1 (0.2.0.4.0..8.0., 16.0 me/L) 3% 37 % Al AR R 1N S MR 241 Jif (CNE2 481 ) 48 b, 41 i 1250l & -8
(CCK-8) 746 M 40 A7 2 5 RSB A AR 52 % A% 11 A5 B Transwell SZE8 2460 CNE2 IR - A2 TETE i AT 88 I 12
ZENE I 3 ST e 1 3 i S SR A T U SN, (RT-qPCR) BRI AL yes #HOCEE T 1(YAPL) HAT PDZ 454 527 1 5% sk i
16T (TAZ) mRNA AHRT F 88 B0 5 3 11 BB A6 T YAPL yes #HICEE [ 1 (p-YAP1) \TAZ AR b BLAT PDZ 454 255 1Y % 4L
PG T (p-TAZ) N-F525 8 1 (N-cad) I IE R 1 (Vim) B E-5 8 8 [ (E-cad) FE AR IA M. SR S 0mgLWkEEER
CNE2 4 ML 1735 3 (100% ) FEVE T 1A (514.6725.81) 1 KPR A1 5 % (88.58+3.40) % (= 22 4 M %1 (233.67+15.01) 1> \YAP1 55
TAZ mRNA K & H (1.0120.02,1.00+0.01 ,0.68+0.04 ,0.51+0.03 ) HL 4, 2 mg/L ¥ i 48 50 2 [ (92.70+5.92)% . (452.33+22.72) 4>,
(69.91+3.03)% . (195.33x18.15)1>.0.93x0.02.0.91£0.05,0.56+0.03 . 0.44+0.02] , 4 mg/L ¥t J&¥ %5 55 2 [ (81.75+3.83)% . (308.33+
22.12)4.(53.61£3.21)% . (153.33+10.02) 1> .0.81£0.03.0.76+0.04 .0.45+0.03 .0.30+0.03 | , 8 mg/L it i £ 2 2 [ (54.93+3.89)% .
(173.67+13.65) 4~ . (30.32+1.68)% ., (92.67+6.66) 1~ ,0.65+0.03 ,0.54+0.04 ,0.31+0.03 ,0.24+0.02 ] , 16 mg/L ¥ & £ 51 [ (33.89+
2.14)% .(85.33+13.05)1~ . (18.31+1.42)% . (52.33+6.03 )1~ .0.41+0.02,0.30+0.02 ,0.18+0.02 ,0.16+0.02 | F% (X (P<0.05) , CNE2 41
ML T2 p-YAP1 5 p-TAZ S E-cad 25 FIARXT 2 357K - 34 Bifi 28 50 28 AR FH M B2 15 R 1 i (P<0.05) 5 25 B0 20V FHASCR &2 70 4 K
Witk (P<0.05). 51 SRR FE AT HIE] NPC 4R CNE2 484 A= 24 T g, HAE AL T B8 -5 P01 Hippo 15 538 B2 0
IEfF 5 K+ YAPL TAZ 85 300G , BELAE B B2 R B4 4k (EMT) A 2%
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Shikonin inhibits the biological function of nasopharyngeal carcinoma cell line
by regulating the Hippo signaling pathway and its mechanism
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Abstract Objective To investigate the effect of shikonin on the biological function of nasopharyngeal carcinoma (NPC) cell line
CNE2 by regulating Hippo signaling pathway. Methods From January 2021 to December 2021, CNE2 cells in logarithmic growth
phase were cultured by culture medium containing different concentrations of shikonin (0, 2.0, 4.0, 8.0, 16.0 mg/L) for 48 hours, the
cell survival rate was detected by cell counting kit-8 (CCK-8) method. The apoptosis, colony formation, migration and invasion of CNE2
cells were detected by flow cytometry, plate cloning, wound healing and Transwell assay. Real-time quantitative reverse transcription
polymerase chain reaction (RT-qPCR) was used to detect the relative expression of cell yes associated protein 1 (YAP1) and transerip-
tional coactivator with PDZ-binding motif (TAZ) with PDZ binding motif mRNA. The expression levels of YAP1, phosphorylated yes as-
sociated protein 1 (p-YAP1), TAZ, phosphorylated transcriptional coactivator with PDZ-hinding motif (p-TAZ), N-cadherin (N-cad), vi-
mentin (Vim) and E-cadherin (E-cad) protein were detected by western blotting. Results  Compared with 0 mg/L shikonin CNE2 cell
survival rate (100%), colony formation number (514.67+25.81) cells, scratch healing rate (88.58+3.40)% , invasive cell number
[(233.67£15.01) cells], YAP1 and TAZ mRNA and protein (1.01+0.02, 1.00+0.01, 0.68+0.04, 0.51+0.03), 2 mg/L shikonin (514.67+
25.81) cells, scratch healing rate (88.58+3.40)% , invasive cell number [(233.67+15.01) cells], YAP1 and TAZ mRNA and protein
(1.01+0.02, 1.00+0.01, 0.68+0.04, 0.51+0.03), 2 mg/L shikonin [(92.70+5.92)%, (452.33+22.72) cells, (69.91+3.03)%, (195.33+18.15)
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cells, (0.93+0.02), (0.91+0.05), (0.56+0.03), (0.44+0.02), 4 mg/L shikonin [(81.75+3.83)% , (308.33+22.12) cells, (53.61+3.21)%,
(153.33+10.02) cells , (0.81£0.03), (0.76=0.04), (0.45+0.03), (0.30£0.03), 8 mg/L, shikonin [(54.93+3.89)% , (173.67+13.65) cells,
(30.32+1.68)% , (92.67+6.66) cells, (0.65+0.03), (0.54+0.04), (0.31+0.03), (0.24£0.02), 16 mg/L shikonin [(33.89+2.14)%, (85.33+
13.05) cells, (18.31+1.42)%, (52.33+6.03) cells, (0.41+0.02), (0.30+0.02), (0.18+0.02), (0.16+0.02) decreased (P<0.05), and the apopto-
sis rate of CNE2 cells, the relative expression levels of p-YAP1, p-TAZ and E-cad protein increased with the increase of shikonin con-
centration (P<0.05). The effects of shikonin were dose-dependent (P<0.05).Conclusion Shikonin can inhibit the malignant biological
function of NPC cell line CNE2 cells, and its mechanism may be related to inhibiting the activation of the core downstream signaling fac-
tors of the Hippo signaling pathway including YAP1 and TAZ proteins, and preventing epithelial mesenchymal transformation (EMT).

Shikonin;
CNE2 line; Biological function

Keywords Hippo signal pathway; Nasopharyngeal neoplasms; Vimentin;  Epithelial-mesenchymal transition;
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1.2 Fik
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FhZ 25 em® K5 3R, T 37 °C ARFU BN 5% — %
At S H R B A BG4 1 T I B SR A rh 5 5 1R A
At K 2 80% Ao A7 I BIHEA AL AR A4 1R 2~3 1K .
1.2.2  CCKS8 ik #m % 3 # 3+ CNE2 20 fL 4 7% & th
Fom WA EOUI AN AL, BT ] RPMI 1640 25 7F 1557
W (£50.2.0.4.0.8.0,16.0 mg/L 22 &K ) , 43 5l H &
YIBEL, - DA SX10° A /2 T 45 H2 R 200 L 20 i Bk
T 96 FLA T, FH N Mk B 4515 S AN AL . KR gRAE M RE
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W (PBS) PR 37K, 1 000 r/min &5.0> 5 min, YEE 40 1
DLE, 70% L BE-PBS VAW 4 “CIE 2 1 %, PBS P4 2~
3R BRI EE LS L Annexin V-FITC B .5
L PLYA VR RE G L2 15 min, 352X 240 LSRG 00 448 il 37
T3, HE 3R,

124 THRABEHMREERAENEZLRESD I
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100 /1~ 20 it (4 5% B2 e Pl 6 FLAR P, X2 15 5% 14 d
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T [ 5, 1% &5 SR e 40, B Ause T LB I A H Tm-
age] THHA R 75 GHEE 507~ 41) .
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Ri 5% 48 h, FAIRIC s RIE , Tmage] I &2 R YR 58 75
Ak TR A A R B (0 h QIR 58 5 -48 h KR %
F£)/0 h XIPYR 92 x100% , B 31K,

1.2.6 Transwell 42| 20 fefz 2 46 /1 Matrigel FEJH A%
WA FIEEE 4 CF T4, RPMI 1640 44455351 (N
TR INE ) TR A A LLAEFL 1x10° N E2FF 200 L
Z Transwell 24 fLAR =, FEMA 500 pL 7% 10% Jifi
A LY B X I SR AR 85 3R U, 48 h 5 0 BRI, TP RS
[ 72 15 min, 0.1% 45 f 28 44 4 15 min, BRI UES 1
JZANAL, BT NSRRI

1.2.7 RT-qPCR # K4 M YAP1,TAZ mRNA #8 %
FAAKE WCEEXTECH AN, RPMI 1640 %415 7%
W HE 37 48 h, Trizol 1A $ HU S5 B 2 4 Wk B2 T 240 if
RNA, ) HE v i K 4li 8 v FH s 336 7 5% ¢DNA
il 2 RT-PCR I MR R, W 451424 95 “C 305,95 °C
55,60 °C 34 s 40 ¥R, LA B-actin NS, 27k
A H LR B AT 35/ . Primer Premier 5.0 3K
Wit oW, ik BAERKIENG . 51975 : YAPL
1E [ 5'-ACCCACAGCTCAGCATCTT C-3', K2 [7] 5| 4
5'-GCTGTGACGTTCATCTGGGA-3'; TAZ iF [ 5’
-ACCCGC GAGTACAACCTTCTT-3", JZ [fi] 5’ -TATC-
GTCATCCATGGCGAACT-3'; B-actin iF [f] 5'-CCCA-
CACTGTGCCCATCTAC-3', JZ [i] 5" -GGAACCGCT-
CATT GCCAATG-3' .

1.2.8 &G ik Rbm4e X & & 48 Ak
B ol W RPBUY 40, RPMI 1640 55 14 55 37 Wi 15
3248 h, WAE AR M TTTE , RIPA L i 45 B4 it o 2
I 5 2R 1 R B, B 50 we BLEE (L RE, 10%

SDS-PAGE #E & B3 UK 73 5 25 1, 85 1 % %% & PVDF
Ji65, 5% i fg 2R W5z iR P 1 h, —HT (3 1: 1 000 i
FE)4 CEH 3R, TBST YEAR 3 Y, K 10 min, —HL
(1:8 000 Fi B ) == IR & 1 h, P, HRP-ECL 7%
5 A0 ROGBE R R R GEBEOG , Image J 73 BT 454
JREEAR, LA B YR H 5 N2 B-actin JKJE(H L IE KRR
F X RN,

1.3 SHiTE AR SPSS 26.0 B HE ARG S i1+
b3, 2 i R L BCR A R O 2550 i,
2H 6] b 3R T LSD-¢ K 40, 1 5 45 R I DL s R
P<0.05 S A L.

2 #R

21 ZEZEXCNE2EEE . EEXEHERENR
CNE2 ABRA TSN CNE2 20 i 7775 R pfi 45 2
2k B B T AR (P<0.05) , BB IK L LB 2 i %
PV e B 3 R T s 20 (P<0.05) . CNE2 4H g 8 77 3%
Bl 5 e F R B A M s (P<0.05) o WLER 1L, IE 1,
22 HEEERITCNE2HAMITEHE NI CNE2
290 0] 91 TR 23R 5 e R A R B 4 KT AR (<
0.05). WLIE2,5k2,

23 EERXITCNE2HMEZRENMFEM CNE2
15 2% 4 L 50 Bt 25 B 3R AR ok B2 38 R i 2D (P<
0.05). L2,

2.4 Z2EZE3 CNE2 4058 YAP1.TAZ mRNA Ri&
RIS CNE2ZH0d YAPT  TAZ mRNA ARk 7K F-
Wit 5 R SR AR VR BE RS M PR (P<0.05) o L3R 3
25 EEZW HippoESEREXEARIEINE
M YAPI.TAZ N-cad K Vim £ [ A0 %} 22 15 7K - Fifi

R AR LT RIEIR T CNE2 A MLAFTG 58 U s

EL N 731 AT IREL MG /% YT /% VR TE A

0 mg/L 3 100.00 0.97+0.29 514.67+25.81

2.0 mg/L. 3 92.70+5.92" 7.97+1.147 45233222727

4.0 mg/L 3 81.75+3.832 19.91+3.21%% 308.3322.12%
8.0 mg/L 3 54.93+3.8972% 42.67+5.27 173.67+13.652%
16.0 mg/L 3 33.89+2.14125@ 62.31+5.5072%% 85.33+13.0502%@
F{H 274.49 138.90 242.50

PIE <0.001 <0.001 <0.001

D50 mg/LER K AL, P<0.05. @52.0 mg/LEHE I, P<0.05, @54.0 mg/LERE AL, P<0.05, @158.0 mg/L LB Z 47, P<0.05.
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4 mg/L

8 mg/L
i

16 mg/L

0Oh

48 h

R2 AFREEERREEIR T CNE2 {2418 L xs

SRFEWE O EERE REMEES RREE %%
0 mg/L 3 233.67+15.01 88.58+3.40

2.0 mg/L 3 195.33+18.15" 69.91+3.03"

4.0 mg/L 3 153.33+10.0272  53.61+3.21%
8.0 mg/L 3 92.67+6.66"%%  30.32+1.68"%%
16.0 mg/L 3 52.3346.0372%% 18314142025
Iy 111.05 341.35
PAA <0.001 <0.001

D5 0 mg/L 282 LA, P<0.05. @5 2.0 mg/L &Rk
5 ,P<0.05. 354.0 mg/LEHEF I, P<0.05, @5 8.0 mg/L K H
Z I, P<0.05,

R3 AW ELEEREIET CNE2 40/l YAP1 . TAZ mRNA
AN R KF HL A /x + 5

FRZMEE WmEWE YAPI TAZ

0 mg/L, 3 1.0120.02 1.00+0.01

2.0 mg/L 3 0.93+0.02" 0.91+0.05"

4.0 mg/L. 3 0.810.03"% 0.76+0.04"%
8.0 mg/LL 3 0.65+0.0372% 0.54+0.0472%
16.0 mg/L 3 0.41+0.02729%  0.30£0.0272%®
FIy 285.60 325.89
P1E <0.001 <0.001

H:YAPL K yes 2R 1, TAZ Jy BA PDZ 4543 5 (% R4tk
P T

D50 mg/LEH K HE, P<0.05, @52.0 mg/LEHHE AL, P<
0.05. @5 4.0 mg/LEH K HAE, P<0.05, @5 8.0 mg/L EHEH
#,P<0.05,

9 10 11 12 13
T ————
7 ——— ——
(- ———
5 E————————
bbb
3 - — -
) ————
| —-——— —— -
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W% AL 0E 7 (p-TAZ) s 6— B A5 PDZ 45 45 JL 5 1y 5% st 3Ll -+
(TAZ) 5 T— Wi 2 b yes #5C FE 4 1 (p-YAP1) ; 8—vyes Ml K H [ 1
(YAP1);9—0 mg/L £ 5 % ;10—2.0 mg/L 455 % 5 11—4.0 mg/L 4555
2,12—8.0 mg/L 1% 13—16.0 me/L 4512,

B3 R D R 4 R R B 9 T CNE2 0 A DGR 11 2 4]

5853 A T Ve B 3 KM BEAIG ; p-YAPL . p-TAZ J¢ E-
cad 25 [1AH X 22 7K 7K OF I 28 R 224 FH vk 32 34 K 7
Fo WE3, K4,

3 iFig

BERER-FRMOR, R EE Y
WY Z— KRR R B Us E Y . Bk
B, AT LA s ] AR 7 ARy 2 P 4
S AN AR A TG P A LR T, O AT A A
B U T R R AU A 3 12 k5 B NPC AR
FH O BT B , 2800 AR T
WRELZE 688, TS 55 25 , DU TR A i yag 44 i ) &)
PRI ZH ZURE AL 5 B 1412 58 55 B S X P e e 1y i 2
FRAEN 2 ARBIFGY KB, 5T P CNE2 41/
(I B TG EEVE T B TR K AR R RE ) IR T A
FAT, HE R R AR, 42 48 50 R 0T LR A
M7 UM ] CNE2 Ji 40 i 1 % 1 % R, mT BB 2 0
NPC & % B R SR RS AR 25)

EMT 2 #E B2 5 NPC B 1 I &
U3k R I B R A0 B A Ry 1) T T R A 4
TEAS VUS| b B AR P 3 2 40 i [ 6 B e K 3
R 2268 Sy 1458 ) E-cad 2 b Bz 40 v A8 SRAE
PEOrFhR s, 07 F 25 B 42 4 4 A0 BE S AMIN 5 5 I

R4 AREWE LR RS CNE2 41 YAPT 258 AN 15 7K FL B /s

LERZREE TR YAPI p-YAPI TAZ p-TAZ N-cad Vim E-cad

0 mg/L 3 0.68+0.04 0.1620.02 0.51+0.03 0.17+0.02 0.64+0.03 0.50+0.02 0.15+0.02

2.0 mg/L. 3 0.56+0.03" 0.22+0.02" 0.44+0.02" 0.23+0.02" 0.530.03" 0.4620.01" 0.28+0.02"

4.0 mg/L 3 0.45£0.03"%  0.29+0.02"%  0.30£0.03"%  028+0.03"%  0.38£0.02"%  0.34£0.02"%  0.36+0.02"%
8.0 mg/L. 3 0.31:0.0372%  0.36+0.027%%  0.2420.027%%  0.44+0.037%°  0.32+0.027%°  0.1920.02"%%  0.56+0.03">
16.0 mg/L 3 0.18+0.027%9% 0.48+0.03"2%" 0.16+0.0272%Y 0.52+0.03"2%Y 0.23£0.0172%7 0.09£0.0172%Y 0.71£0.03725
FIH 124.88 93.12 103.00 92.44 150.28 327.11 249.35
PAE <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

H:YAPL R yes HICER 1, p-YAPL AR L yes HIDCHR 4 1, TAZ A HAG PDZ 456 3L 7 (5% St s 1, p-TAZ MR L HA PDZ 25 & 3%
FF B s S T N-cad I N-B5 85 (1, Vim HIEE 1, E-cad N E-8586 8 1 .
D5 0 mg/L R F HHL, P<0.05, @52.0 mg/LEFH AL, P<0.05. 35 4.0 mg/LEH K AL, P<0.05. @15 8.0 mg/L 2 H K H4, P<0.05,
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SEUG A MR R AT AR IR D YAPL K TAZ i #%5%
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AR 1 9 2 A 20 PR 1 R SR O3 e ] B A 04k
It 20 M S 2 ) 2 A DG R R St | R T R 45500 EMT
K sEAEH

25 L i, 5% B Z AT 4 ) S 0 98 20 PR CNE2
A YR T fe VR AL AT B8 S5 Hippo {5
SIEHHAZO TUHE S T YAPL TAZ B H &KL
I EMT #E A 5 o

S 3k
(1] k5, MdF, 2Rmess, % 5 A AR DGR A 1 MR AL =5 L
P 12 LR SR IR 2 20 b 3k K 5 I PR BRARRAIE T A
I SR IR AR ]. R 2, 2022, 26(2) : 360-364.
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Content determination of 29 element impurities by inductively coupled plasma-mass
spectrometry in bromhexine hydrochloride and glucose injection
ZHAO Feng,ZHANG Qiliu,CHEN Hui,ZHANG Lei
Author Affiliation:Xuzhou Inspection Testing Center, Xuzhou, Jiangsu 221000, China

Abstract Objective To develop a method for simultaneous content determination of 29 elemental impurities in bromhexine hydro-
chloride and glucose injection by inductively coupled plasma-mass spectroscopy (ICP-MS). Methods From September to October
2022, ICP-MS method was adopted. Samples were analyzed after direct dilution, measurement results were corrected by adding internal
standard elements online. The internal standard solution was supplemented with 2-propanol for matrix matching to reduce the signal
drift and the interference of matrix effect. RF power was set at 1 550 W; the nebulizer gas flow was set at 1.05 L/min; auxilliary gas flow
was set at 0.90 L/min; KED mode; collision gas flow was set at 4.5 mL/min. The data were collected by quantitative method. Results
The 29 elements showed good linearity in the specified concentration range with the correlation coefficients (r) being all above 0.998 7.
Detection limits were 0.000 057 3-0.285 pg/L. The average recoveries were 91.0%-108.4% (n=3). The repeatability was 1.3%-7.2% (n=
6).Conclusion The method is rapid, accurate and simple, and applicable for the elemental impurity control of bromhexine hydrochlo-
ride and glucose injection.

Keywords Drug contamination; Bromhexine hydrochloride and glucose injection; Inductively coupled plasma-mass spectrosco-

py; 1CH Q3D; Elemental impurity; Matrix matching



