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M RNA-146(miR-146) mRNA#IAAX R A F 2R A — R ETE AW, 5 R, 48R 1E A ot i), [ 4
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[Abstract] Objective: To investigate the effect of quercetin (Que) on the proliferation and apoptosis of thyroid
cancer cells and its potential mechanism. Methods: Human papillary thyroid carcinoma (B—CPAP) cells were the
research object, and control group and dosing group were set up. Different concentrations of Que were used to
intervene thyroid carcinoma cells. Cell viability was detected by CCK-8 method, and three concentrations of
Que were selected for subsequent experiments according to the results. EAU detected cell proliferation. The
morphological changes of cells were observed by inverted microscope. Apoptosis and cell cycle were detected
by flow cytometry. The expressions of Bax, Bel-2, Cyclin DI and PCNA were detected by Western blotting.
RT-qPCR method was used to detect the expression of miR-146 mRNA. Results: In a certain concentration
range, when the drug concentration was different, compared with the control group, with the increase of drug
concentration, the cell OD value was obviously reduced (P<0.05). Compared with the same concentration and

different action time, the difference of cell OD value was more significant when the drug concentration was 40,
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80 and 160 wmol/L. Moreover, the difference between the groups became more significant after 24 hours of action.
Compared with the control group, the cell proliferation ability of low (40 pmol/L), medium (80 pwmol/L) and high
(160 pmol/L) concentrations of Que was significantly reduced. Compared with the control group, the cell
morphology of Que groups changed. With the increase of drug concentration, the cell volume decreased, and
the shape shrank. The floating dead cells increased. The total apoptosis rate of Que cells in all groups
increased significantly (P<0.01). With the increase of drug concentration, cell G, was prolonged, and S phase was
shortened. Cell cycle was arrested in G, phase (P<0.05). The expression of proliferating protein PCNA, Cyclin D1
and Bel-2 decreased significantly (P<0.05) in each addition group of Que. The expression of miR-146 mRNA
in Que group decreased significantly (P<0.05). Conclusion: Que has anti-thyroid cancer effect, which can inhibit

the proliferation of human papillary thyroid carcinoma B—CPAP cells, block cell cycle and promote apoptosis,

and its mechanism may be related to down-regulating the expression of miR-146.
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AR BRI DR T 3R HEAR S L B0 500 -
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1.1 fmpe NHARBEB-CPAPAINE 2 H H E B2 B 1 I8
Ji A= ) T A (300785-B-CPAP )

12 EERXAMEME LR ZH T RPMI-1640 .PBS
G 0P SR AL AT B0 & -8 (CCK-8 )it & 4%
Z R (U R FREA RA R, #5551 4 : SQ8030.
D8371.31800.P1020 . T1300 . CA1210 .70085400 ) ; Jifi 2 Ifil 5
(LAEFIBIAT], L5 :04-001-1) ; BeyoClick™ EdU-4884M g
FEASIIRAT G (1R = RAE YR ARG BRAT], HE5: C0071S);
SRR 9SOt R AR e B BB EE 1V (Annexin V-FITC) 4 il
PR T K AR R & (R mt LR AR R Rk SR A BRA ]
L5438 : KGA110150 . KGA9101) ; %¢ Y 5E f PCRAG Mk
Rl (I B ERAEYHEARARRAF 5 :R047A .RR820A);
BANAEMR LI -2(Bel-2) \Bel-24HEXER F (BAX) 41 i J& B 2R
FD1(Cyclin D1) 478 40 A% BT (PCNA) . B-WLBh & 1 (B-
Actin) PLIAR () 2B — 3 (G =B AW AR A RA
AL 543 R 50599 -2-1g . 12789-1-AP .26939-AP-50
10205-2-AP.66009-1-Ig .SA00001-2) . 54 & 1 . DEPCAL
KCEHEAETAY TREGARATR ) ; CoMER BRI (£
Thermo A 7 , %35 : 3120 ) 5 {38 &5 .00 AL L ok 122 8 WL A4 (28
Eppendorf2A &) ) 5 7 240 ML BT AL (35 5 B3 9Lk A= W BB
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HRAH IS : RaiseCyte 2L6C ) ; B B85 ( H AOLYMPUS
ONE]L S . CKX 41) FOL BB H AR REAF], 5 Ti-E ) ;
PCRZEZ(ZEE Applied BiosystemsA Fl, 45 : 7500F ast ) o
1.3 EBF*®
131 4MaREsE A RIS B-CPAPHI IR L 7 1 5 U
(100 UmLEFEZE . 100 UmLAEE R ), BN 10% 5 4 1L 75 14
RPMI-16405557 3%, B 37 °C 5% CO,(pHIH7.2~7.4) Y H iR
BB IR P R 3R . 2~3 AL 13~ 1209 FL BB, BOW Bk
WM A0 TR 225056
132 Queliiil #£20 mg QuelILH G T MBEE G, IHA
1.323 5 mLAY — F 3L WA (DMSO) , Que 73 F 2 C1sH,,0-, BE IR
i (M) 4302.24 mg/mol o RHE A e =m/ (M- V), Bl illc =
50 mmol/LI Que T} , ~20°CHr 4 RAF ; LARPMI-164055 37 W
P RRRRR BB T AR
1.3.3  CCK-8IEAGM Que Xt B-CPAPAN I AR TG P 1 B 40
Maord, 25 A OR S48 32 58 ) R CR N Que
T 2 A (5 LR R, 43 iR B 5 .10.20.40 .80 . 160
320 wmol/L. 7AW BEREEE ) , B2 1% B SN AL BUE R AR
A RAFHIB-CPAPAR LR T-o6 LA b , R 2 1 ox103 4L,
BHT37 °C.5% COMIEFA T P e M REA KR,
TR RN 5 S [ 1 Quie ) 58 A B R 3 s A i B 9% 12 .24
48 h, B, BFLANA B 10%CCK -8RI SE 215553100 pl, Hi
R E 2~3 ho BRI 450 nmAb 4145 2L BE (OD) 1,
I3, 1E S B B T A LT ) o A0 S
F1(%)=(mZ44 ODIH-45 AL OoDE )/ (Kt Bl ODfE -5 4
ODfH)x100%
1.3.4 EdUERIIAMNGSE  MRIECCK-8 IR as ik &L
S KRR . Quediii B (40 wmol/L)ZH .QueHP IR (80 umol/L)
21 \QuermiHk I (160 wmol/L)A K AE KX HUH 4% 11 031~/mL
AN AR RO FLAR H , 7 AT s B L4k A= R X b s
P, 45 R A LR N Que B 5 3758, AR5 3724 ho 4%
R AT T4 OB FEAS DU , BE 120 pmol/T. EJUTAEW,37 °C
T, F 2 h, BEBRIGFRML AL mLA%Z2 RIPEE, E iR
15 min, B JE% GHIES, IIA0S mL Click Additive Solution
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(Click W) , 2 B YEIE T 30 min, YRR3R, (S B 5O
TR o SR 3UR , R LA B A3 B A AN
R T
135 {8 BHMETWEMMIES  BOHEONANMG, & ik
T, LIx 1054 /mLIEFh T 6 fLAR , THIRFE 55 5724 b , 1%
“1.3.47 5 AT 25T 100, 24 W 31 B b e LA i 2
LI IR R 3RS .
1.3.6  JRaRANMARK AN T R ERAE RORES B r 4i
M AL IE T, LU 1x 1094 /m L4025 B B T e fLAR A
COJMEFA PR 5724 ho RR NI BE A FORAS RO, #641.3.47 5
AT, 20 VE 24 WR AR & 2 U 2R (EDTA)
ISR AL, Tl 25 BAZMEA , 2 000 vmin(BSL2FEAE 47165 em)
BL0S min/& , AR AN, T4 (W PBSZE BRI AR I 20K, A4~
FE A A S00 wL25 & 22 R (Binding Buffer) #F17 40 i
£ A Annexin V-FITC/PIE S YL KL, B VS min5 , Fl
FHUEA LM BTA8 SR 5256 F 5 3UK, Flow  Jo 446 I 41 i
1.3.7 TR dn A AR 0 20 A R e SR i) 6 U S gt
AR B AN AR T o LA BEFP A H 202510 A4L , 55 37
FEWEE 24 ho FRAN S R WGREJS |, $2°1.3.47 s oy L 70, 4
LL3GFR04 W WA AN AR, JBR A b £ S A RO, TR
A BE S 11057 /mLo U1 mLA 1 000 r/min (B5048
H16.5 cm) 4 CELS min, 37 LIER, 709% 504 £ BE500 wWLE &,
4 CREIE2~6 ho T PBSHEATUERS , MIA 500 wLHTELPI/RNaseA
TAEM , BEEZ VRIS 30 min, 1722 AR 0 40 i 51 2, Flow
JoRAAEA MR
1.3.8 Western blotting: A A 85 FRBAKTFE FExi%k
AR AN, B RS SR AR L ARG 1,347 B AL
AT Que T ;24 h/5 WAE AN ML , RipaZd f# ,4 °C .12 000 r/min
(B AR5 em) 05 min, U IE RS EEE A, BCALL
FE B R R IR, A 4x EREZE W (Loading buffer),
95 C& RPN, LL10~20 pL/ALINEE , 78 10% + — k¢
FE % TR B — 3R TR 4 Tk i 956 it (SDS—PAGE) ATk 1~2 h, B
HIE 5 B e 5B 2 PVDFIE, 5% NG W4 = IR EH A1 1~2 h,
WKy ARG BT, 4 CREIR W & 21 o Tris 2% o £ 75
i —Tween 20(TBST)PE 6K , 5 minAK, PEAG , —hiE s
PRIFH 2 h, TBSTHER6YK , 5 min/IK , 5 b 57 56 42 3 U S
Image JFX AT 4571 K EE (., Graphpad  PrismI 22
1.3.9 RT-qPCREGMANMIHAH I mRNATRIA KT BB SEg
TR QuetE I EE (80 pumol/L ) X B—-CPAPAI AR . 3% ,
SEIS A R % BEZH (0 wmol/L) F1QueH R B 41 (80wmol/LL) , K60
Que T TS 41 I HH1H/NRNA-146(miR-146 ) B K1 Bl B
KXTEU A B-CPAPANAEIEF D Fof LA , 5x104/AL , AR 34
AL, B 24 ho W MURES R4, 204 T3, 24 b5 %
RNAeasy TMIR 5] & F2BUE RNA L 5% 5345 3 A3 cDNA , {f FAH
N5 80 A5 S YR AT RT—qPCRAE I cmiR-146 . U6 5 | #
o VA TAEYI IR A BRA Rl T o 38 2 PCRAGE SR CLE
HEATARNT 8 48T, A 3R SE I . IUCCH N2, LA220k it
W miR-146 mRNARIHINT AR .
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mif¥A-6 ACACTCCAGCTCOGGCCCTGTGOACTCAGT  TGGTTCGTGGAGTCG f
I CICOCTICGOCARCACA ANCGCTICACGAATTTGCCT 9

1.4 %itFEFs RHSPSS 26,08 T8 /4T, 3 H
Graphpad Prism 9.5.Flow Jo.Image) F {4 % 523 454 2647 43
BRI o - B0l DA SR vfE 227 (xos ) oS, W40 ) 22
SRR ST REA G B0 A, 2220 1) 25 5 R FH B 3R 254y
Hr (one-way ANOVA) LA, W5 1 2F — 25 EU 4 R FH SNK —¢ i
5. P<0.0SHZEFH RIS E Lo
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THB-CAPANfL12.24 .48 hJF Z5 R 3 W] : Ab 3812 .24 hAT, Que
5.10.20 wmol/LAL X B—CPAPAHNLIE 1 i 5% IR 4 b, 2
SEGEERE L (P>0.05); 403848 b, Que 10 wmol/LZH X 41 i
T IR 5% B A, EF G F R L (P>0.05), 424
SR R L, 22 R A Ge 2 L (P<0.05) o A8 R F B
], Bt Que it BE I N, 40 A ODIE ) 1 3 A (P<0.05) , H—
E TPl PN S22 R O P o v B A ], S ) 4 FH s I b, —
R 10 L DAY i 5 o ] A2E 4, 200 R g AR o AR ] P e )
IR AE40 .80 160 wmol/LE , ATMIODIE AR AL BE 1 B3 .
1£12 h(F=403.8, P<0.05) .24 h(F=922.1, P<0.05) .48 h( F=140.7,
P<0.05 )33/ M FHIS 1], 24 Wik i 1] 2858 5 T4k, .40 1]
25O I, TOEH40.80.160 wmol/L, Que T-T124 h, #4T)5
LS, FFLISO mol/LHHHR L, 15 i Que i BEZH (40 pumol/L)
Que ¥k B 4H (80 pumol/L) FlQue i ¢ & 41 (160 umol/L) o (I
El1.%2)

B 12h
1504
- 12h|
- 24h) 1204 1C5=124.9 pmol/L.
= 100 b b 2z a =8 A [ SR
B b b b = 90 '\Q\.\'
= b b i
5 i
% 50-| b by b 2 6o \i\
S b i -
H 30
R L T
S OODREES & @ D (& OO > T T T T T 1
s s s e 00 05 10 15 20 25 30
Hik Bz Fk I /(umolL) AR IE A pmol L)
D 48h

< 24h
150

1209 1Cs0=88.83 umol/L. 1204 1C50=73.69 pmol/L

S o] 5 oo *
2 o0 & 04
& 3

-
30 30

Fall ok

T T T T T 1 T T T T T 1
00 05 10 1520 25 30 00 05 10 15 20 25 30
X YL f(umolT) et B g Mmool

EAJCE A BAEAR 12 h;CAEA BT A 24 h;D.AEA
B 1848 h; 5 AT BB 40 bb 3%, P<0.05,P<0.01 -
1 AEIRE Que Xt B-CPAP 4HBEE 1 HISSIH

K2 FEIREHEEX B-CPAP HENHIZN  (xs)
Quel®FE/(umol/L) n 12h 24 h 48 h

O(XTHRZ ) 5 100.00£2.34  99.98+1.37 100.00£3.20
5 5 10495+1.82  99.90+1.87  91.33+1.86"
10 5 97.65+3.29  98.03x1.04  98.20+2.44
20 5 96.48+4.05 101.75:1.46  90.25%2.26"
40 5  87.38+3.05" 88.83+1.00" 80.40+3.12°
80 5 77.10x1.88"  72.68+143" 57.75%2.32
160 5 61.38x4.15"  47.28+145" 41.23x1.34
320 5 47.28+2.46" 37.80+1.81" 30.30£1.33

5 A R4 L R, *P<0.05,P<0.01
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2.2 Que*XB-CPAP#ZmFRLI§ s 69 % R A EAUE D &
B-CPAPHH AR A 5 KT , AR Que b #H24 b/ , EdUBH M
YA R AR, ImageJE 178 15 2 B0, Al
FERATHERTHEZ (67.2242.08)% \QueflLiHk FEZH (35.28+1.71)%
Que ik 41 (27.22+0.79)% . Que = ¥ & 2H (16.67+0.68 )%,
KA AR AL, ZE R G2 L (P<0.05) ; 5% I
O, & N2 2H 3858 % 44 i R AR ( P<0.01) , HLBEHE 259k i
HEIMIGTE R 2 T RS, Quelmi v BELL BefiK. (WLIEI2 \63)

EdU DAPI Merge

IR /%

JE AT IBAE; B.Qued&IR E 4L C.Que P R L ;D.Qued
RIELEE. I3 50 5 5 5 2 BB 4E I AR, *P<0.01 .
2 Que Xt B-CPAP 4018 5E A 200
F3 BAMMMEEERBATEREASESS

(x200)

(x%s,n=3)

g R BRTRL oM Sl
R 67204208 399000 3173£031 5580211
QuefHRFEAL 3528+ 1710 1158065 4020£046" 4517398
QuesPifEA 27225079 21182054 52102070 33402339
QuelikFEH  1667+0.68" 3647£123 60204052 2490302
& 5 PR, *P<0.05,5P<0.01,

23 QueXIB-CPAP# e A6y Hre  FAARFEWSE(0.40.80.,
160 wmol/L) I QueAbFIB-CPAPANE24 him , T8I Bt B
BE T SR ANMTE AR S5 R AN EI 37N , Kol HE 2 40 s e A
K, HHMTE AR , oMby, FRIEDGHT , S FHE BE R P T
ML SR A, B Quek B 1T, AHMUIARFRIT 1R
R/ JEAS 4R , b el | AT R s BRI, BT MR
BUFMFET- A EHG £ .

GIMHHI%
1240£2.03
1250092
13.60+2.39
134314

7 AT R B.QuedRIR E 28 5 C.Que P IR E 48 ;D .Que
KL

3 Que X B-CPAP ZHRESZSHIRZMM  (x200)

24 QueXTB-CPAP@LA =9 %e A ARG HFEH,
40.80.160 wmol/LIJQueXI REAZ i B-CPAPA IEIH T, H 2 ¥k
FERKHS A, ST 3R A5 Que ik FE 4H (11.58+0.65)% Que
HvR A (21.1840.54)% Que =i Wk 4 (36.47+1.23)% , 5%
HEZH 119 (3.9940.09)9% L5, Quek BE MR 7 , R T 3R 3%, 22
S G 5 L (P<0.05) o - 1A B e A 7 7~ F AL B Que &
fﬁﬁ%‘ﬂﬁ%iﬂ%o(%?m%)

w® at Q2 w* o1 Q2
016 088 0089 168
10* 10
< <
oy i’
E
o 0
03 as a3
30 o' 4893 899
' s
_ w0 W
o
D 5 c s
° a1 2 R 1] Q2
048 137 013 683
10° o' SRR
< <
B’y s
2
o
o 7 a3 s o3
10! 4648 ) n3 0’4701 140
0° w0° w0 0° 0’ w0 °
FITC-A FITC-A
Annexin V-FITC

& AT B B.Que KR E 28 5 C.Que P IR E L ;3 D.Que ™

WAL E. e & b x4, P<0.05,"P<0.01 .
B4 Que Xt B-CPAP ZBAET-HI %200

2.5 QueXB-CPAPZuMLE Hed %o MM AR & 2L,
EjXFRRLH LUER , Quedth L5 vk B ZH B-CPAPAH ML Y GG BT 4
EECBH B0, SHA M AR 50820 (P<0.01) , Que B ¥ 4H
AL B i 5 A5 N2 AL AN P G MU AT L f51) S5 ) R A EL A
2R TG T 3E X(P>0.05) - Que 'K B-CPAPAN I 11 Jiil #HRH
WEGYG ], FEPHA R 5 Quel B ALIE He o (WIS 323

7E : ASTIRZE ; B.Quel IR 2 C.Que iR E 40 D.Que% 8
JEAAE.2m R R A 4 5 &5 2 R 4E 4R, *P<0.05,7P<0.01 6
B 5 Que Xt B-CPAP £H A E HAHI 240
2.6 Que*TB-CPAPZ BLPCNA . Cyclin D1.Bax.Bcl-2% &1 &
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HaHra LB-actin ANSEA, 53R AL, Queflk . 1.
TRV B ZH BB AR FTPCNA AR H Cyclin D1FRIABIFEAR(P<
0.05), HLBHZE Quelk BEHE ) , PCNAZR IR E— B MK, Que i ViR
JE 41 335 T M d B8 (P<0.001) o 50 B4 o, in G 44k
PR TAH IR I Bax R 38 2 7H 81 (P<0.05) , il P4 T AH G 3 1
Bel-2 R K ¥ A% ( P<0.05) , Bax/Bel -234 T 5 (P<0.05) , HAE
PR35 SR B L (LAl 6. 224 )
F 4 Que 3t B-CPAP IG5 AT REAMEXER

FIEMRI  (xs)

25 n Bax/Bel-2  PCNA/B -actin  Cyclin D1/ —actin
X RREH 3 046004 040002 0.86 +0.05
QuefW A 3 093+0.07  0.25+0.05 0.44 +0.01"
QueVk A 3 1.89+038 021005 0.33£0.02"
Quefi ¥k E4l 3 391+031"  0.13+0.03" 0.21 +0.02"

7 5 AF R4 LER,2P<0.05,P<0.01
2.7 Que*B-CPAP# IEmiR-146 &L #9 %  RT-qPCRI
FEB-CPAPAZHMImiR— 1460 FIXE I, 450K, X R4 L
B, vk A (80 pumol/L) 4l fimiR-146 mRNAMHXTFik & i
FHRRMR(P<0.01). (WLIET7 35)

g 1.5

Lty

miR-146/U6 mRNA HI X #

& 5B, P<0.01.
B 7 RT-qPCR #il B-CPAPA ZHHfl miR-146 RItEXTRIE

#£ 5 B-CPAPA 4Bl miR-146 BT RIE  (xzxs)

205 n miR-146/U6
paplicEi: 3 1.00+0.08
Que'TEEH 3 0.51+0.04°

E: 5B, *P<0.01,
33 i

TCHE NN I R G0 4 WL | IT4F K A 1 B TH e,
X HARTT KA AL B PRFE — BRI T A5 o QuelE N —Fh
RIRACEY), T IZAAAE T RAE i SReh, BAPURAL Bt
R HUMIR AR RO R E A RO B B I RS
R0 JREL AL 2 M b 25 ) AR PRI 7y o HLR A RIS 5

A

B

Bayx |Me— — —— 21kDa

BC]-2 D — —

26kDa

PCNA W S =] 14kDa
Cyclin D] |Sip = sa- v 34kDa
S S .| 42kDa

i i B o U o
FLSI gL
S et

Bax/Bel-2 #¢ | 4] ik

B-actin

Q¥ o o

TS FEERT s I PR IR R B AR
FIBFAR ISR, rh 2 A RO AT R A miR- 1463640 ¢,
NI B-CPAPAIAIHETE AR58 TS 5 1M QuedE A RE M AL
Gy, BA UG Z IR RIVE /NG BOR i E
Queit I TH5%% -

AR 5T 8 3 PR AP SR B UE , A FH AN [ R BE A Que T 75
B-CPAPAIHfl, CCK-875 \EAUSE 5 K B2 T AR A MB35 , 3%
B Que FE A I B-CPAPAN i f 3678, B 52 MR BE Al 1 i ok
AR TG B 7R, Que X B-CPAPAN S 1 i - | i 101
TRV ; RIS % B, Que PT EHN I B-CPAPAI IS
IR, 0 G/ G 30 At B3 2, 455 240 I ] 39 BHL ¥ 7 Go/ G 1 -
Western blotting%5 5 W7~ , Que i il 34 58 AH A FAPCNA ) 3%
5, B A A 2 26 M CyelinD1 B9 35, /D Bel 2 K BT iA
T2 A Bl-200335 , B IAE Y8 T2 A Bax 2k , HiEE1EH
55 BE R 56 o CyelinD 1 2 P8 2 41 M G, 22 ST A 2 258 1) o6 ik 2
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