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ABSTRACT Objective: The role and mechanism of serum thyroid-stimulating hormone (TSH) in thyroid papillary carcinoma (PTC)
is still unclear. This study focused on the effect of TSH on thyroid cell lines and PTC cell lines. Methods: TSH was given to cultured hu-
man thyroid and PTC cell lines for various dosages (0 mU/L, 5 mU/L and 20 mU/L). The effect of TSH on the proliferation and cell cycle
of thyroid and papillary cancer cell lines was observed by MTS and flow cytometry. The effect of TSH on cytokines was detected by
RNA-seq and ELISA. Potential targets were identified by real-time fluorescence quantitative PCR and Western blot. Results: MTS
showed that the proliferation index decreased after TSH intervention in TPC-1 and Nthy-ori-3-1 cells. Besides, shortened cell cycle was
only observed in the 20 mU/L TSH-intervention group. The results of ELISA indicated that TSH downregulated CXCLS8 and upregulated
CXCL10 in TPC-1, while no change was observed in CXCL12 expression. Similar results were also observed in CXCL8 and CXCL10
expression in Nthy-ori-3-1 cells. However, unlike the negative result of CXCL12 expression in TPC-1, its expression was inhibited by
TSH in Nthy-ori-3-1 cells. Moreover, DACH1 expression was upregulated by TSH in a dose-dependent manner in Nthy-ori-3-1 and Bc-
pap cells, while BRAF (V600E) expression in Bepap and BRAF expression in Nthy-ori-3-1 and TPC-1 were inhibited by TSH. Conclu-
sion: In summary, we did not find obvious tumor promoting effect of TSH on thyroid cancer cell. Conversely, this study suggests that
TSH may have a partial anticancer effect. Therefore, the carcinogenic effect of TSH on thyroid remains to be further studied.
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I, AT B R UE SR AN B8 34 TSH J2& AU e 195
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I T B8 J& 1 F TSH 5 —SusRAMPE Z M / 5 (555 30 A B
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1.1 EIudrty

L1 EFZKH B4R (Gibeo 24 H]), DMEM w77
(Hyclone /%] ) ,RIPM1640 155 (Hyclone 2y %) ), A TSH
(Sigma 2\ ] ) Trizol (Invitrogen 2\ &) ), Jiz 5 5% 1 7 £ (TaKaRa
/N7 ),SYBR Premix Ex Taq II 52 A} 2% % € £ PCR &7 &
(TaKaRa /2] ),DACHI #if& (Proteintech /), BRAF $Hifik
(Abcam /A ] ) ,BRAF(V600E ) /4 ( Abcam /A H] ), MTS i3l &
(Promega AW BT LA TAEY TEARA R M.
112 FEMFE @R TAESGEEMARAR); 4
4 (Thermo 23 &) ) ; .0 #HL(Thermo Fisher 23 %] ) ; PCR {X (Agi-
lent 2% &) ) ; i 2 4 AL ¥ (Bio-Rad 24 &) )5 Hi Yk { (Bio-Rad 2%
A 2RO R Z 4t (Bio-Rad AR ) ; 4 A Bhl#An{Y (BioTek
ATIDE

1.1.3 #HBE#k  Nthy-ori-3-1 Bcpap K TPC-1 4iififd,

1.2 XWHi%

12.1 dpatEsR % TSH 4038 ff A FUIR R Nthy-ori-3-1 41 i
KSR Bepap 40 T35 10% 54 ML7F 1Y RIPM1640 35
FEWH, NHURIRFLSL RIS TPC-1 40 & T 10% s ik

i) DMEM B: 329, 76 37°C A AR R, 5% CO, Ki - 46 i
BSR4y DIBEE X HRLA AN 3 A AR 45 25 e B S 2l , O AL
AT HOR IR A, o AT I YUR)S | 525 T v Ry
FEW, ArSIIALL RIPM1640/DMEM 54 52 4 5 F2 W T (1)
TSH Ab Y , TR 200 B 435024 5 mU/L 20 mU/L, % BEAT A
AN TSH WG FRICE EEFR 72 /N

1.22 MTS dHRaFE R WHELME, A 100 pL 4 2%
(£ 5,000-10,000 N 4HAE) ZE 96 fLAR , AR B 3 MR fL. AL
JIA 20 pL MTS #0078 , 37 CIEE 3 h 54l 490 nm [
JEAH .

123 FwXAMEAR  FLIRE 3 DL, R R 40 )T
PBS H&S5, H 70%ZBERE e . INABULNIES RNase A #H
FE 30 A, LA ARSI A Hr i DNA & i

124 ELISA &S 3 N AL, 5% T AR = 1) TSH
Ab¥E Bepap . TPC-1 Al Nthy -ori-3, 5557 72 h, WdE FiE R, ARTE
1 54 F ELISA 337 & # ] CXCL8 ,CXCL10 1 CXCL12
B

1.2.5 RNA #l &, R¥ %, ERESE PCR & "1.2.1" Wi
ALBRA AN AR, 1 PBS YEBI YR 1 mL Trizol, %= {E %% 1 min
JE N A S EP A OIng i, 4 CELG 10 min i [IER E
Ji— EP E i R SN B, EIRHE 10 min J§ 4 CELO
10 min, /NGO FE ISR 75% 2,8 4°C B0 5 min, 37 1528
S 5 min, T 40 WL DEPC Ab3E/Kh, FHEAMMEGRET
D e B 2 J5 , G S i) 475 1) cDNA, ) GAPDH fE
WZ IR, E47 qPCR §74%(3 1), qPCR ¥ 1 552 95 C s
P 3 min,95°C10s.56°C155.72°C15 5,45 MEFHLEH , PCR X
N ES S XT3 Y PCR = g &b A7 /i, 9t i
PCR {3032 BUHE FA 94 (cycle threshold, Ct), B A5 118 45 ¢ 7R il
B Ct {55 P %] 8 GAPDH [ Ct {2l Ct, FEH%&
SCEAREAR YL CORZLIEH XHBREAR R Ct, f55s o Ct, R
FH 20 ORI AT, R S0 AL 52 JE DR AR A 2 7K

% 1 qRT-PCR 3|13

Table 1 Primers for quantitative real-time PCR analyses

Gene Primers(5'—3")
Sense: AAC TGA GAG TGA TTG AGA GTG G
CXCL8
Antisense: ATG AAT TCT CAG CCC TCT TCA A
Sense; CTC TCT CTA GAA CTG TAC GCT G
CXCL10
Antisense: ATT CAG ACA TCT CTT CTC ACC C
Sense: CCA ACG TCA AGC ATC TCA AAAT
CXCL12
Antisense: CAC ACT TGT CTG TTG TTG TTC T
Sense: GTA TCG TGG AAG GAC TCA TGA C
DAPDH

Antisense: ACC ACC TTC TTG ATG TCA TCA T

1.2.6 Western Blot  HUZud "1.2.1" BIALPEAYAIG, FHVK RI-
PA RS ANMAYEE 11, L BCA 3E15 bR I 2SR ASRE ik
JE A FREGE i, 2Bk 5 min, b A SDS-PAGE H K JG R
S%BERRWIRY B A —PT . Zh0, AR RO R 5 P
AR EE R



- 232 - DREMES#HE biomed.cnjournalscom Progress in Modern Biomedicine Vol.22

NO.2 JAN.2022
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Bz, cDNA —$EME 8, I8 _E—L PR ny Fr Bt st SR 5
AU cDNA ZHER A USR8 4 , HFH fe i At Ak
WISGRL & B R MR IR TIEE B A" BRI 3 R
i, 5 e Be A S 2 5 B M 3 Sl SR S #EA T
1.2.8 %it4> 47 ] Graphpad Prism 5 {4 ib B 52 36 504
Z A 0] LR Kruskal-Wallis K36, AR S5 A S22 5,
33— % A Mann-Whitney U K36 1647 20 6] 19 95 1 LB HAE
HAERE . P<0.05 BFA ST X

2 BR

2.1 TSH #J4l Nthy-ori-3-1 } TPC-1 ZHiaRIHE5E

M IUERS , 4> 45T Bepap .TPC-1 F1 Nthy-ori-3-1 2 g
A [Al e BE B9 TSH (0 mU/L .5 mU/L 20 mU/L), % #5535 72 h,
i FH MTS 320500 SR 40 G 7 o 255350, Bepap 4HiIAE &4k
PRA A AT EOE S22 25 5, TPC-1 il Nthy-ori-3-1 4 fg 2
TSH 5 40 i 3 i 45 Bosoxt IR 41 B B R AIR(P<<0.05), ik
45 RN TSH ZEZE T HUR BRI 2 Al SR 4n i &R 9 2L
(KRB

=
o
1

E OmU/L
B3 5mU/L
20mU/L

Stimulated index(Sl)

Y,

1 AR[ER B TSH %t Nthy-ori-3-1,Bcpap & TPC-1 ZBIEE S 4R
®m, * &R P<0.05,
Fig. 1 The proliferation of Nthy-ori-3-1, Bepap and TPC-1 cells treated
with different concentrations of TSH (*P<0.05).
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Fig. 2 Representative images of cell cycle of Bepap (a), Nthy-ori-3-1 (b) and TPC-1 (c) cells treated with different concentrations of TSH (*P<0.05;
#%p<().01).
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TEM
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Fig. 3 The RNA seq analysis to detect the RNA expression of some chemokines in the TPC-1 cell line with/without TSH treatment.

Rk 2 I TIE 4 R B CXCL8 fil CXCLI2 5 PTC & &
MG, FATR A T ELISA 46l CXCL8 Fl CXCLI12 fiy3
KK MIEYLHE 2 /NS, 433145 T Bepap [TPC-1 I Nthy
-ori- 1 ZHAIR[RIFI 4 TSH(0 mU/L, 5 mU/L F1 20 mU/L ) F:-§i
B 72 /NI, ZEH R IR, TPC-1 1 Nthy -ori-3-1 4iiffd & v, TSH
fh3EZE (5 mU/L F1 2 0mU/L) #5xf BEZH i) CXCLS 3k T [
(P<<0.05), Nthy-ori-3-1 4fififirfr, 20 mU/L ¥k 20 i) CXCLI12 %
KR (P<<0.05), 5 CXCL8 #l CXCLI2 4% ,CXCLI10 #Hik
S HAR B BB s #a Ak [ . ELISA 5L R, TPC-1 FlI
Nthy-ori-3-1 4iff1Z: TSH Ab¥Ef5 CXCL10 3k FiH(P<0.05),
Ii#E Bepap 1, CXCL8 .CXCL10 H1 CXCLI2 ff)323ik 4 TSH kb
E A WoR AR AR (& 4)

Ht— 45 % F qRT-PCR # il Nthy-ori-3-1 4 g 7 CXCLS
CXCLI10 Al CXCL12 Y mRNA /K3, IEANFA TN AGHRRE , 5
X HEAH EE, BT~ TSH 4bFRZH CXCL8 F1 CXCL12 f#% Sk T
W, CXCLI0 5% 5K B3, i —25 3045 T ELISA (W45 5%
(F5),

2.3 TSH ¥t Nthy-ori-3-1,Bcpap 1 TPC-1 ZH At BRAF/BRAF
(V60OE)H 1 A

A3 WA IR MR BBy TSH (0 mU/L ., 5 mU/L 20 mU/L £ 80
mU/L) 4t 3 Bepap . TPC-1 Fil Nthy-ori-3-1 4l fifd 72h, 2K J5 47
Western blot #2553 B, 5%t HRAH ., Bepap H BRAF
(V600E ) [)2iA7E =4 TSH A [ i B Arh B 4 v b4y i 35 FAAIG,
Ifii Nthy-ori-3-1 I TPC-1 4 iz h BRAF 3RiA7R 5 A LW T
REa#(P<<0.05) ([ 6).
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e
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R ANRSEEERE ) T B (HASTRI R Y TSH 2 FEL ] 22 50
Gl L, XU RN MY TSH 75 0] fEAS 2% R
U0 L P 3 7 B e 1 e A 3 R I X — 2B U TSH
R B T AT REIFAS RS . H AT MANIE R RRATTA
KA — S BRI SE I 2510 S AR S IR i 25 R — S &
AHR I BARJFR  E AT R S50 T LS F A C,

T2, JTit/E BTND Bk AfHA 2452 F R 15 BIND i
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ETFAREEAEF AR PTC B#, A FMEED6eFRARES 1Y
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*E* RN P<0.001,
Fig. 4 The levels of CXCLS (a), CXCL12 (b) and CXCL10 (c) in the Nthy-ori-3-1, TPC-1 and Bepap cells treated with different concentrations of TSH
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Fig. 5 The mRNA expression of CXCL8 (a), CXCLI12 (b) and CXCL10 (c) in Nthy-ori-3-1 cells treated with different concentrations of TSH (**P<0.01;

#4%p<0.001).
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LA, b /N BRUBE RS A I 52 R T, FROIR R LT 4 40 A P 132
PRI FIRMLT-52 T3 32 HR 31 i ), T3 S2 4R 5%
AL X E M PIBK 55,155 HUARBEALM. P, Il R AR
FAHERE 9 HUIRIRERR YT 1047 £Vt vl B i i g ZH 21

(9 T3 Z AR T/, AR 8 6] TSH, i TSH K-F- 1] g
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RO P<0.001,

Fig. 6 (a) BRAF V600E protein expression in Bepap cells treated with
TSH at different concentrations. (b) BRAF protein expression levels in
nthy-ori-3-1 cell (left) and TPC-1 cell (right) treated with different
concentrations of TSH (*P<0.05; **P<0.01. ***pP<0.001).
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Fig. 7 DACHI expression in Nthy-ori-3-1, Bepap and TPC-1 cells treated
with different concentrations of TSH (*P<0.05; **P<0.01 ; ***P<0.001).
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