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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 D1 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 pmol/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 wmol/L), medium (80 wmol/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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1.2 FZRXAENE MR A . RPMI-1640.PBS
% WP JPRBES ALV AR EOER B -8 (CCK-8 )ik £ 4%
ZRPEE (LT REERBARA T, #555124 : 508030,
D8371.31800.P1020 . T1300.CA1210.70085400 ) ; I 2F IfiL 1%
(LAEFIBIAE], #5 :04-001-1) ; BeyoClick™ EdU-48841 i1}
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SRR DL R AR LAY BEERE 11V (Annexin V-FITC) #fi
PR T R A IR & (R st L AR W R R R A R A W]
543514 : KGA110150 . KGA9101 ) ; % 6 A2 5 PCRAG M 3k
A (I B BRAEYBARA IR A LS :R047A .RR820A );
Bk EL R —2(Bel-2) \Bel-2H1 X2 71 (BAX) . 41 i &1 1 28
HD1(Cyclin D1) 3EFE 4 ML LR (PCNA) B-ALEh & H (B-
Actin) Ui (B ) L I FEHT o 50 (BRI = AU H AR A FRA
A, #4540 R £ 50599-2-1g . 12789—1-AP . 26939-AP-50 .
10205-2-AP.66009-1-Ig .SA00001-2) . 5| ¥4 B .DEPCAL B
K C AT A TR A RA T ) ; COMEIREEF4 (L H
ThermoZA A , 85 : 3120 ) ; {3 15 Lo AL L ol 2 7% W 4 (72
EppendorfZA ] ) 5 3t 204l M 23 BT A (F & B 397 gILR A Bk
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HIRAF] IS :RaiseCyte 2L6C) ;{51 E B35 H AROLYMPUS
N RIS .CKX 41) FOL i HAE AR HIS . Ti-E) 5
PCRZZ(ZEE Applied BiosystemsZ\ Al , 15 : 7500Fast ) o
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1.3.1  ZHMulEsE B A HUIR IR B-CPAPAH ML B: 5% F & Wit
(100 U/mLE R . 100 UmLEEEEER ), B8 I0 10% 6 4 103
RPMI-164085 372, B 37 °C.5% CO,(pH{E7.2~7.4) K fE IR
BB TR PR R . 2~3 dRL 13~ 1200 FL BB, U Bk K
W AnM A T e 2505 .

132 Quelitl #£20 mg QueM LR G T HIBEE J5 , A
1.323 5 mLAY — F 3L A (DMSO) , Que 73 F 2 C1sH 00, BE IR
JiE (M) 8302.24 mg/mol AKIEA K c=m/(M - V), Bl iic=
50 mmol/LI Que B , ~20°CHM AR AF ; LARPMI- 164015 77
PR RS TAEHRE .

133 CCK-8¥EM M QueXT B-CPAPAR M A 15 M % B 4l
Moy, 25 AU OR B AR B 285 32 88 ) O IR CRANQue
T I 4 (A5 LU AR B, 43R 5 5.10.20.40.80.160
320 wmol/L, 7R EERE ), B2k B S B L BUERAR
A RAFHIB-CPAPANMUZFIFo6F LA H , 3R 2 B 631 03 1AL,
B T37 °C.5% COfMREFAE 3% R e NG REA K
0 VSN B AN RV B B Quee IR 58 42 3G R 3L 5 4 I35 5712 .24
48 h, B, BEFLINA S 10%CCK-8AY 52 15 35100 pL, 37537
FEPIFE 2~3 ho BEER UGN 450 nmAb 4145 LB (OD) 1,
WSR3, 0 s AR R, T A BT T A T
F1(%) =250 ODA 25 FH4LODE )/ R ODE 45 4
ODH)x100%

1.3.4 EdUERNANNESE  MRIECCK-8 T IEE Rk gLk
G345 IR Quef Rk BE (40 wmol/L)A \QueH V¢ (80 pmol/L)
2 QuermHkEE (160 pumol/L)ZH A A KX BUH AL 11 0>~/mL
YN A E R R FE G FLAR HP , 75 41 N B L Ak A= R O
P, F B R dUB DU I Que BT 75, YRS 9724 ho 4
WA A AN A REAG I , L 120 pumol/L. EAU TAE,37 C
T B 2 h, EBRIE IR AL mLA% 2 R, iR E E
15 min, [E5E P06 GBI, A0S mL Click Additive Solution
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(Click M) , 2 I8 530 min, PR3 UK, i B & 25t
AR A I S B E A 3UR, HG RN L 2 /3 A B A At
AR ST
1.3.5 {8 RS BOS A0, H R L
T, DA Ix10° 4 /mLEERD F o LA, THIR AR K5 9524 W5, %
“1.3.47 AT 25 T 1, 24 WE 180 B 0 s I B A i T 745
LI IR, R 3RS .
1.3.6  JRaRANAAK AN T R EAE RORES R AR i
MO AL IR, LA 1x 1034 /mLAN i 25 B 327 FofLAR H , A
COMFA P RE 224 ho F7 A0 ML BE AR FORES R, #5641.3.47 4%
AT T, 591E 24 WE AN 2 2 /2 (EDTA )
BAIRBEEES AL , il 25 PO , 2 000 /min(B 02424165 em)
BL0S5 min/5 , RSN, T4 (1 PBSZE MR A A 21K, B4~
FEAAEIAS00 wL25 & 2% 4 (Binding Buffer) #1721 il
B A Annexin  V-FITC/PIZEIE YR, 8 5 min)e ,
FH TR AN BT 45 SR o SEBR T AT 3R, Flow  JoBR 4446 0 24T i
1.3.7 TS B A K W0 200 B SR 4 S A ) 96 A 5
PRI A A R T o fLAR T, BEFP B E Z92x 10441, 5 5%
FAFE 24 ho AN MG RE S 313,47 iR 43 411100, 4k
SLHEFR24 RS ANAG , R Ak ] A SR AT R, R R
A0 e B R 11080 /mLo BT mLAE VR 1 000 r/min (00247
165 cm) 4 CESL>S min, 7 LIHR , 70% 1% ZFE500 pLEE,
4 CREIE2~6 ho R PBSHFATEER , A 500 wWLBTELPI/RNaseA
TAER , HEZTRIF T 30 min, 72 0SR20 i F5 10, Flow
Jo AR BT .
1.3.8  Western blottingi% A 40l H 25 FH kA KXt
AR AN, B R R R A L ARG “1.3.47 1 B I Al
AT Que T 101524 h/E R AEANHE , RipaZd it ,4 °C .12 000 r/min
(BDFAENT.5 em) B 05 min, B RATE R E A, BCATE
FE I PR SRR O B A 4x ARG i (Loading buffer),
95 C& BB NI L LA10~20 pL/ALINAE , 7£10% + — k¢
FE % TR B — 3R TR s ok e 95E X (SDS—PAGE) " HL¥k1~2 h, H
HI2E A B e P EPVDFEE , 5% i Bk IR B A1 1~2 h,
WK IMAFRRE—HT, 4 CREIR I T 13 77 o Tris 2% of 3h 1
& —Tween 20(TBST)VEE6IK , 5 minAK, Vel , U E 0%
PRI 2 h, TBSTHEL 6V, 5 min/IK , B3 M 37 42 30K 5086
ImageJ 35T 257 K {H, Graphpad Prismit 8B40,
1.3.9 RT-qPCRAZIUZHMIHAHCmRNAZRIE KT LRSI
7R QueTE T (80 wmol/L) I B-CPAPZHMIAFE .32, %
SERGA3 AT HRZH (0 umol/L) FQue € 4 (80mmol/L) , K5 i)
Que T TG 40 P/ NRNA- 146 (miR—146) O I8R5 i B
KX EEAMB-CPAPAN I EEF I T f LA T, Sx10>1~A4L , B4 34
AL, B 04 ho WSS AH HARAS R AP, 43240 T3, 24 WG #%
RNAeasy TMIz | S HR U RNA L K% 5% J5 AR5 DNA , £ FAH
;B4 5 | ) TN HE S e B 2845 RT-gPCRAG I e miR-146 . U654
i LA T AR A B F1& T o a8 23 PCRAGIE S A C B
PEATAIN R AT, A 3R SL G LAUGH NS, DL Meikif
B miR-146 mRNARJFINT K.
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#z 1 RT-qPCR 5|41 51

N Lirl(s-3) Firl(s-3) TS
mifNA-16 ACACTCCAGCTCGGGUCCTGIGOACTCAGT  TGGTCTCGTGGAGTCG 6
] CTCGCTTCEOCAGCACA ANCGCTTCACGAATTTGCCT %

14 %HFFE SRHISPSS 26,053 T8 4T, 3-8
Graphpad Prism 9.5.Flow Jo.Image 8 XT 55 38 £ 45 #6417 43
Mg B o B DL S B AR 227 (s ) 27N, PR A [A] 22
SR HVBST FEA R B0 A, 22 2 1) 25 5 R FH B K 37 254y
Mr (one-way ANOVA) HLAE, W5 1 — 25 b 4 R FH SNK —¢ 2
5. P<0.05 2R A G L.

2 & ES

2.1 QueXB-CPAP#E & h #9 %ok AW IE I Quess B
THB-CAPHIAE12.24 .48 hJ5 5 R W] : kb 112 .24 hAT, Que
5.10.20 pmol/LA1XF B-CPAPANLIE 1 2 5 % IR b, 2
STGET2EE L (P>0.05) ;40848 Wit , Que 10 mol/LZH % 41 if
T 15200 S50 BRI LU, 25 R TR G 124 3 L (P>0.05) , R4l
SIS R R, 22 I G2 R L (P<0.05) oA AR FH B
5], it 25 Que I BE I N, 40 A ODE 4 B 3 %K (P<0.05) , H—
S 1 T P 2 VAR B A o v P AL TD , AR T) 4 R o i) B, —
T 10 T DAY i 2 o ) SEE K, 2 R g AR o AN ] P s ] e e
25 1E40 .80 160 mol/LI , ZHMIODE IS AL BE Ny .35 .
#£12 h(F=403.8, P<0.05) .24 h(F=922.1, P<0.05) 48 h( F=140.7,
P<0.05)3X3EFHB [a] 5, 24 hif st 1] A5 15 5 F 4 il , HL2H )
ZER TR HGEE40.80.160 pmol/L, Que T 1124 h, AT/
LS, FELAS0 pumol L HR L, 15 EE Que i BEZH (40 pumol/L)
Que ik 41 (80 umol/L) F1Que =i ¢ & 4H (160 wmol/L) - ( I

El1.%2)
1

< 100 b b
= b
= b b
2 b
7 |Ii H
BB T T
PRSP
¢ s
it B B /(umol L)

B 12h

- 121
= 24h|

1204 ICs0-124.9 pmol/L
== 48h !

2o = ot L
b 5
b 2 60
b
304
FALHE
5

DRSSy

T T T T T 1
0.0 0.5 1.0 1.5 2.0 25 3.0
X ECHPIRIE [(umol L)

c 24h D 48h
120 TC:0-88.83 ymol/T 1204 1C50=73.69 pmol/L

. \

30 -

ANKBST S/ %

T T T - T — T T T T T J
00 05 10 15 20 25 30 00 05 1.0 s 20 25 30
e K20 E J(umol/T) o] B2 I Mumol Ty

EAJCERBBAEART A 12 h;CAE A BT 1824 h; D.AE A
)48 h; 5 xR b, P<0.05,"P<0.01.
1 AERE Que Xf B-CPAP ZHAEE 1 A2

K2 TEREMEZEY B-CPAP AREHNEIZM  (xxs)
Quel®EE/(wmol/L) n 12h 24h 48 h

OCXFHRZH) 5 100.00+2.34  99.98+1.37 100.00+3.20
5 5 104.95£1.82  99.90+1.87  91.33x1.86*
10 5 97.65£329  98.03x1.04 98.20+2.44
20 5 9648405 10175146  90.25x2.26"
40 5 87.38+3.05" 88.83x1.00" 80.40+3.12"
80 5 77.10x1.88"  72.68+1.43" 57.75x2.32"
160 5 61.38x4.15"  47.28+145" 41.23x1.34"
320 5 47.28+246" 37.80+1.81" 30.30+1.33"

&5 RALEL,2P<0.05,"P<0.01
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2.2 Que*B-CPAP@ M3 st Fra R EIU LI &
B-CPAPAI A FE K-, A FE Queb BHi24 b5 , EAUBHHM:
YR R AR IS/, ImageJ B 2 b5 & B0, 41
FER S HENT BEA (67.2242.08)% QueflRik A1 (35.2841.71)%
Que R BE 21 (27.2240.79)% Que = ¥ B 41 (16.67+0.68 )% ,
FAANEIEBT R AR, 25 R A G AR L (P<0.05) s ST IRAL
R, 45 N2 2 TR 32 38 i 2 R IR ( P<0.01) , FLBEE 254k 3
BN A RS Quermi R EELL LMK (ILIEI2 K3)

EdU DAPI Merge

ii:A.ﬁ'ﬂ'ﬁ?ﬂ;B.Queﬁ&i&f}f?ﬂ;C‘Que‘#’%’&f}fﬁﬂ;D.Que%
RELE. i3 78 % 5 5 3t BB 40 LA, *P<0.01 6
2 Que Xt B-CPAP £H Bt 58 i 2500
*3 HEMMEEZ ATEREAESS
gl R  BRTRS oM Sl M
R4 6722£208  399£009 3173:031 5580+211 1240£203
QuelCVRFEAL 352841710 1158+065 4020£046" 45174398 12504092
QuedikEAL 2722£079" 2118 +054 5210£070" 33402339 1360239
QuelkFEA  1667+0.68" 3647£123 60204052 2490£302 1343142
VE 5 AR ALILER, *P<0.05,"P<0.01,
2.3 QueXB-CPAP#fELT 5 49%m  FIRIRIEIE(0.40.80.
160 wmol/L) ¥ QueAbPIB-CPAPANAI24 W5 , 7EMI BG4 i
B T LS AR MO AR Ak G5 AL AR 3 TR | f FE 2H 44 il e £
K, AT AR, Yo, DG HT 35 o B A . T fin
AR S KA AR AL, B Quet B 1 T, 40 A AR T iR
G/ TEAS A4 , b AR/l | AR R) 2 BN K, 1 SR e
BT RSET A A G 2

(x200)

(x+s,n=3)

AT AL B.Quedk R 48 5 C.Que P IR E 40 ;D.Que
Y

B3 Que Xf B-CPAP ZHREFASHIZAT  (x200)

24 QueXB-CPAPZEMLA 8% MMM ARLEFEH,
40.80.160 pmol/LIIQueXI BESE #EB-CPAPAI I 1=, H 2k
BERRIME , SR T35 A Que ik B2 2H (11.58+0.65)% Que
HR R (21.18+0.54 )% Que i e 2H (36.47+1.23)% , 5 %t
BRZH 1Y (3.9920.09)% LB, Que i BE#E &7 , TR TR R 3, 2%
S GEiH T L(P<0.05) o 1 K B 0 08 1 SR A B Que TR
&fﬁ%ﬁﬁ%ﬁﬁ%o(ﬂ?m%)

i 1} @2 0301 Q2
016 0se 0068 15
w0t
< g i
= 2o i
- E
0 1w : 40 -
o @ ™ o "
Ty PR ® 20 i
= FITC-A FITC-A 2
D 10
5 C 5
w0 o a2 0 Jar a2
oie a7 ot o8
5 5
E W" = m:
04 £ a3 04 Q3
S . 23 ' 4791 140
FITC-A FITC-A
Annexin V-FITC
. o . 5
E AR B.Que KR E 4 5 C.Que TR ELL;D.Que
WELLE. a0 iR T & B x4 AR,*P<0.05,"P<0.01

4 Que Xt B-CPAP ZRRET- B 2200
2.5 QueXIB-CPAP# LA M ed & vm I ANHIAAG I & BE,
5% FRZA LU, Quefih M L iR MR BE ZH B-CPAPAH ML Y GG D1 4
JiL 5B G20, SHA A0 A 50820 (P<0.01), Que i Ve 4H
Al E i 5 45 N2 4L AN P G/ MU AT L f51) 5 ) A EL A
ZF TG X (P>0.05) o Que FI K B-CPAPAN L 114 5 #ARH
WEGYG A, FLRHA R 5 Quel B LIE e o (WLIE5 . 3R3)

7E : AT IR B.Que IR E A ; C.Que IR B 40 ;D.Que ik
BB R A 5 5 xIRZL AR, *P<0.05,"P<0.01
5 Que Xf B-CPAP 4R EER 000
2.6 Que*B-CPAP#8 JLPCNA.Cyclin D1.Bax.Bcl-2%& & &
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EHHn Lip-actin ANSHE A, 5XTIRA I, Quefk ..
TV BE ZH I HH AR TPCNA AR 1 Cyclin DIRIABIFEAR(P<
0.05), HLBE3 Quetk BEHRE , PCNAZR B HE— BB, Que i
JELH 11K B 83 (P<0.001) o 50 L HL A, 25 2H 42
PATAH R A Bax R BT (P<0.05) , M1 T-AH KR A
Bel 2 A A% ( P<0.05) , Bax/Bel-234 15 ( P<0.05) , H.ZF
PR35 VR B L (LRl 6 . 224 )
%4 Que X B-CPAP A 385 AT R EMEXER

RIEMPIE  (xzs)

4151 n Bax/Bcl-2  PCNA/B -actin Cyclin D1/ —actin
X AR 3 046£004  040+0.02 0.86 = 0.05
QuefliikE4L 3 093007  0.25+0.05 0.44 +0.01"
QuePVkEH 3 1.89x038  0.21+0.05 0.33 +0.02"
QuefikE4 3 391+031"  0.13+0.03 0.21 +0.02"

7. BB kaR 2 P<0.05,"P<0.01.
2.7 Que*TB-CPAP#A lmiR-146 & ik 9% RT-qPCRIN
FEB-CPAPAZNMEmiR-146/)FRIA TG, 255 3R, SX R4 Lk
A, Y B (80 pumol/L) 4 A miR-146 mRNAFANT Feik & ik
EREAR(P<0.01) . (WLE7 35)

15

1.0

miR-146/U6 mRNA Hlt| #ik
°

& BRI, P<0.01.
B 7 RT-gPCR #& B-CPAPA ZHHf miR-146 FIHERTRIE

% 5 B-CPAPA ZHAfl miR-146 FIMEXTRIE  (xzs)

2151 n miR-146/U6
paiisE| 3 1.0020.08
QuetPikEH 3 0.51+0.04*

A 5Bk, P<0.01.
3 W it

TCHE NI R GE R WL , AR R 2 b FHadhes,
X ILVETT B AL RS — B F R A QuefE y—Ff
FREAY, T ZAEE TR e i R, A BUELL L
R YU SR O, g R AL R R HE Y H R
FL02 G LT ARV Z2 b 2 A S0E PE ALY o LR A B4

A

BN AR USRI PR R TAYT IR AR AT
ATHABFGT R BT, P 2 AR BT 3 R P miR- 1463540,
I B-CPAPHI IG5 (R28 TEF8 ; 1T Que S A B50H 1 1K
g, B SRIE) 2 I A B0 RIVE R /NSRS AR B
QuedFATHRSY o

AR5 38 33 PR S0 S 56 95 0F L £ FH R ) Vi B 1) Que T 78
B-CPAPAIE, CCK-8%% \EAUSE I Fe B8 T WAL A&, 3=
B Que REML I HI B-CPAPAH A A 1S 5 , HL 52 vk B A g o i =X
AN AR TR E 7R, Que X B—CPAPAI A S0 U8 1 i 101
T PEHEE I ARG & B, Que T REFT I B-CPAPHI LS
WIHERR 0 G/ G 30 4l M3 2, 46 240 %] 39 BHL i 7 Go/ G 1 -
Western blottingZ5 4 7R , Que AT il 14 58 AHOC 2 T PCNA Y 3R
K, AR M 28 M1 CyelinD1 A 3K, I8 /0 Bel -2 F iR T I
T FABel-280235 , W IE Y8 T2 FBax A0 Fak , HiFEAEH
55 M 56 CyclinD 12 A 45 40 M G, 22 S I A R 72 1) S i 7R
4P, Bax \Bel 288 FH iR I | LB 218, BT 5 2 i i H
IR , SE A A A AT A I T, 4 i ] 300 4 R
B OCHE PR Tk A A A M A T B, R SR
Ji PR e, DR, 7 R B vA Y 7 e LA I 1 A LY 24
HeJE ) AR R PR T A Que T RE R —FloA SUIRTT ik o
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