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ABSTRACT Objective: To evaluate the diagnostic value of thyroid peroxidase(TPO) mRNA in peripheral blood of papillary thyroid
carcinoma (PTC) patients. Methods: Postoperative histopathology as the diagnostic standard, the expression of circulating TPO mRNA
was measured by nested RT-PCR in PTC patients. Results: 41 PTC patients accepted total/subtotal thyroidectomy and cervical lymph
node dissection, 16 (39.0 %) had cervical lymph node metastasis, none had distant metastasis. The positive rate of TPO mRNA had no
significant difference among the gender, ages, the levels of TPOAD, tumor size, the numbers of tumor in PTC patients (P>0.05), but had
significant difference between patients with and without central lymph node metastasis (68.8% vs 36.0%, P<0.05). TPO mRNA expres-
sion showed no significant difference among patients of different TNM staging (P>0.05), but it did exhibit significantly different between
low-risk patients and Intermediate/high-risk patients for recurrence (31.8% vs 68.8%, 66.7%, P<0.05). Conclusions: The expression of
TPO mRNA in peripheral blood could serve as a potential molecular marker to predict PTC metastasis.
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HIZW AR, (HE232 HARIE V)R Y Tg /K-FF &
WHTRFEB S E K o AT, 3T A TE VI F R AR 04 8 T
L BR B RIEE HOR AR USRS T FRIEZ —, ik Fbk
PRERTR AU (TgAb) 1 T, M 7% Te I 76 00 F AR AR
R 55 & USRS AR R R AR, B A 24
DLt 5t - T s S % (RT-PCR ) FEAAGIN A1 & 1t B4~ 41
Jitd_E PR R4 24 St mRNA 135 Tg mRNA i FUIRAR R 2
& (TSHR )mRNA 55 HUAR i o 40 {6 7/ (TPO )mRNA , F T H
R T ARFTSW L LT ARG E R BB TR, S8 &I
PRSZBRR A 2200 AR B 2B, b RZH LT
TPO mRNA (5T, {H [ A G 9 25 U A FRE T, (R, AR
FEUAAR R SR A 45 o PTC 2 Wiknifi, 5% FH S0 5 -
KA M4 N (nested RT-PCR) J7ikfrill PTC &34 A1 i
TPO mRNA K7k, BRITHAETN PTC %88 XUk i it
RS WihE.

1 AR5 07

1.1 FF5EATE%

¥ EFRBE 2014 4F 1 ] % 2014 4F 8 A WIkE:z AR IR
RIGITHI 41 ) PTC B, #8174 / T F RIE VIR ARBA
T ELEHHA , 2 FARRHIES R PTC, fEoi AL 5353 B
e

SrAARIE: (1) 2882010 FEEIRER G ZE 5123 (AICC)
S5-E AR B AL T BRI (DTCO AR S5 TNM 4328 K434
PR, RIS (<45 2 /2 45 2 ) T 382 (K 3% (AL 956 Jioed e
KA TSR LG5 56 B8 B XS8R TG b e % ) e iR
Forh 1 I JTDRAIVI, (2)2: 08 2012 4R e e g o5
ARBRES A1 DTC 29846 m & HEFEM DTC & &Gk B 53 2 AR

e R F AR AR FEHLSUREEA R R JEME Tg KF-(IF
W TR GEARF TR K PRI R L SN R R
S RARSE T fE AR AR
12 B E

I PR HELFE LS S I PRFSI i Rt i) BEATs 58
A ICH R IR R S AR H AR IR T g (FT3 FT4  TSH . Tg) &
A B3k (TPOAD  TgAb) K25 3R (AR5 MiE Tg KT S8
PORLSE . FAIREA ORI FER IR F AR T 3 SR EARAS
R N I - A% R AN S B 1= o 1N R N
(Hashimotos thyroiditis, HT ) . JC AR SMZ AL . To & S ik
CL45 A% B0 IMR T 455 (R e B8 DX Ik
1.3 XWAH*E
131 FEERF Ml RNA FER MR RNA $2 507506 h
b m RARAE AR 2wl R AL, Trizol i 32 [E Ambion 28 w424,
S8 SRR G R A IR AR A W BOR A R R, B AR K
NSRS ¥ LA T AW & A AR5 P8I L%
1),PCR &£ .DL 2,000 DNA Marker (H &% 5 4 4 TR
Gif7cyeios
132 BRARE  AHiZEE 8-12h, KA EDTA-K2 EZ5 KL
PSS, TR A R Gk 4 mL, & 4 C KA IRAE, 2
h PIIA 3 RHAFR B I RNA F2 25, |- F&if#iE ) 8-10 ¥k,
FERCE 2 h JFIRET -20 CTrkA .
133 SME ML RNA $hiR - S I RNA $2 IG5 & 06 B 45
BT R IMAEAR AR BEAT RNA 21, B RNA 38 5 98779
FES 2l EERAI , P T R SR B T -80 CUKARIRIA& 1
134 RER SHEEHESAFEWH B, & mRNA
SR A cDNA(T pug RNA20 wL & R ), H-iifT PCR ¢ & F
20 CUKFATRAT, T Ja 22555 .

% 1 PCR3|¥FF]
Table 1 Primer sequence of PCR

Primers Sequences(5'-3") Product length (bp)
Forward primer GTCTCTAGCGTCTTGGAGGAAA
TPO 1st round 680
Reverse primer TTCTCACAAGTCATCTGGCAGT
Forward primer TCTTTTTCCAAACTTCCTGAGC
TPO 2nd round 464
Reverse primer AGGTCAGAATAGCGGTCATCAT
Forward primer AGAAGGCTGGGGCTCATTTG
GAPDH 258
Reverse primer AGGGGCCATCCACAGTCTTC
135 B PCR  HMAERE TPO R H A PCR, WZ M PERIFRATITE 464 bp 4bULE] DNA JBtIX, NZ DNA FBIX

GAPDH R 5k PCR, 5147 51| % Al Premier 5.0 %11, 1L
1, (1)EH PCR IR FR N 50 pL, & A cDNA 5 pL, 4~
B 254 .94 C WiAS Pk 5 min,94°C 25 30 5,59 ‘C (GAPDH N
57°C) Bk 30,72 ‘CHEf 1 min,36 MEF)G ,4 CHAFE; (2)
TPO %% "% PCR R WA Z A 50 L, A B G F ) 3 pL,
Pyt gt .94 CHiASE 5 min, 94 ‘CA5: 305,59 CiEk 30s,
72 ‘CHEMR 1 min, 30 MEHE , 4 CTLRIE,

1.3.6 R AH  PCR P 147~ LL DL 2,000 DNA Marker 3k
bR, il 1 %3 e MEEE RS Ik , UK 25 USRI IR A 22 A
BB EEIE G AT A, WS L Pk 45 5, TPO mRNA ik [H

HiTF 258 bp 4b, F1IE I LA IPG (& 48 ARAE %
L4 GitEAE

N SPSS 21.0 BRS04 XA 5 0 B AR B 1 T4
AT THRORSR A FRiE2E JEEE Ak,
BOFRER B CE 5t %) F2ik o ARG AR R LR
FAMSTREAS K50, AL B0k L ECR ] Pearson &
75 K56 8% Fisher's #iUIME2RE . A P<0.05 W ZERA G #E

2 R
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2.1 BEMNIERBEFFE

LA PTC B 41 5, HrA B 8 41(19.5 %), Lt 33
B1(80.5 %), B A Ll 1:4, FHJ4E 4 (46.1% 9.6) %, Tollfi RAE
AR 32 41(78.0 %) e 3 K -36 H o A B BRI R R AR
FARL, CHRBE RS, BT A4 /35 & HURAR DI BR ARk
B IR LSRR, FAR G AL A2 N PTC,

ARATFARIRIIRESE R A 37 G AR AR T BE M E B
A, Horp 30 11(81.1 % ) AR IR D) E 1E %, 27 $1(73.0 % )TgAb
IKEIEH (%14 0-115 U/mL), 28 4 (75.7 % )TPOAb 7K - iF
W (S #A{H 0-34 U/mL), TSH {5 (3.00% 1.32) WU/L( S % (5
0.25-4.0), Tg HE(17.17% 8.51 )ng/mL(ZH{H 0-20.25),

ARG LR R ZE R (1) BhE f AR5 1.0 mm-40.0
mm, FEHHRAAR(8.7+ 7.3)mm,< 10 mm W 28 (683 %), >
10 mm >y 13 f1(31.7 %), (2)Fkgmkt 27 4(65.9 %), £ K
k14 41(34.1 %), (3)FIF HT 2 13 #)(31.7 %) . (4)FER I
WRELZEHE RS 16 451(39.0 %), Horr 13 411(81.3 %) 5% Z rfr e X
WEAE(NTa),3 (187 %) HH5 B HMIX L5 (NIb) ., (5)F
2 B1(4.9 %) IRIMZIR. (6)¥TCimALHFS
2.2 4MEM TPO mRNA HyE A

AW FTEL ) 41 4] PTC B3, T ARHGR I 58 1
TPO mRNA I, Horr 20 i 8 3% A9 4P JE il TPO mRNA 3
IR PHPE, FRPER 48.8 %,

TPO mRNA 35 (1 SR i 3k S5 AN 1 iR ikl 1-4 4
AME I TPO mRNA BRI BHPELE R, 1Kl 6 VIR IRIE 4L
TPO mRNA ik i PHPESE SR (VEN FRPEXS IR ), Vki# 7-8 WA &b

J 1. TPO mRNA ik KBTS

2.3 4MEI TPO mRNA Fix5 PTC Bl R IKIE S 41
AR PTC 3% 4ME I TPO mRNA %35 5 Hilfs PR 32

SRR OC R, BLLL 41 5] PTC B3 Jy WA 4, MR LA Fi

TPO mRNA FikBHYE S 4341, HLAs W24 i k) AR % R Al

M3 TPOAb /K-(HL 37 FlieZ M) A JGAIE HT, LUK e

BRAR AL A TCARIMRAL A TCIIHI A5 R 55

2 3 4 5 6 7 8

M 1

TPO
464 bp

GAPDH
<258 bp

B | RT-PCR F7iE#&iSME M TPO mRNA 3Rk
Fig.1 Expression of TPO mRNA in peripheral blood by RT-PCR
Note: Lanes 1-4, positive results. Lane 5, negative control. Lane 6, positive

control. Lanes 7-8, negative results.

SRR 2 PR - (D) BFE R AERY ORETILE TPOAD
K A TG IE HT, FEPIL Z (A3 70 B2 122 5+ (P >0.05) . (2)
P SRR L 455 R2 1) PTC [, S AR B E ML, H
KHI TPO mRNA ik FPER T W, 2254 i it 5 L (P<0.
05) TR R AR i Ra 5 H LA KA ek A R AMRAL , 4L 1H) 2
ST L (P>0.05).

3 2 TPO mRNA x5 PTC I RHIEFHHE
Table 2 TPO mRNA expression and clinicopathological characteristics of PTC

TPO mRNA
Parameters P value
Negative Positive Positive rate (%)
Gender
Male 4 50.0 1.000
Female 17 48.5
Age(yr) 48.6x 7.5 43.4% 10.9 0.084
<45 6 60.0 0.257
2 45 15 423
TPOAD levels#
Normal 15 46.4 0.447
Elevated 3 66.7
With HT
x 14 50.0 0.819
V 7 46.2
Max tumor size(mm) 6.9+ 3.5 10.7£ 9.5 0.107
<10 17 393 0.074
>10 4 69.2
Tumor numbers
Solitary 16 40.7 0.153
Multiple 5 64.3

Extrathyroidal extension
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X 21 18 46.2 0.232
J 0 2 100.0
Cervical LN metastasis
metastasis
x 16 9 36.0 0.041
3 5 11 68.8

Note: # Among the 41 cases, 37 patients were tested the serum TPOADb levels before operation.

2.4 5MEI TPO mRNA FKik 5 PTC RIB&IEML
otk — B IPH PTC B HSME il TPO mRNA 3k 7EH A
Jei AU DA P A VR T, BLL 41 8] PTC R S 42, L4
HA R TPO mRNA £ik 5 RS TNM 40 . 5 & fa o B4 2
IR
2.4.1 4MEIM TPO mRNA ZEREAREHHRHRE AW
L AJCC 55 LIRUHERE) DTC ARJR M RS A bR, 418 3
17 TNM AR5 5015 % B0 19999 31 91(75.6 %) TGy 9

71(22.0 %) VAR 1 6](2.4 %), KA A 11 TNM 402545
HER R PRI 3,

THEARE TNM 432554381/ TPO mRNA ik BHM:Z R
H Fisher's B VI LS TAI B LUES, 4558003 3 i . (1) 1
11 T8 . IV I B 5 9 TPO mRNA 235 FHTERIK IR 45.2 % .
55.6 %.100 %, (2) I 3 III8H IV 22 3% ) TPO mRNA FEiARH
P FR A ) 25 S TG #38 L (P >0.05)

3% 3 TPO mRNA XRi£5 PTC g TNM 4> #3
Table 3 TPO mRNA expression and TNM classification of PTC

Classification Number TPO mRNA
Stages® Positive number
Age/yr TNM (cate)
Stage | 31 14(45.2)
<45 TINOMO 8 3(37.5)
T3NOMO 1 1(100)
TINIMO 6 5(83.3)
2 45 TINOMO 16 5(31.3)
Stage I11 5(55.6)
= 45 TINI1aMO 8 4(50.0)
T3N1aMO 1 1(100)
Stage [V 1(100)
2 45 T2N1bMO 1 1(100)
All PTC 41 20(48.8)

Note: # Used with the AJCC Cancer Staging Manual, 7th Edition.

242 4MFEIM TPO mRNA EARELXBERESEHRHRIE
AJCC HiE#EIY TNM 203 R 50 F B H TITA B ST XU,
A PTC & KZ WG BRI, BT & KU T4l . R,
AR FT LA H AR B 2 25 2012 AFA0 A B HCBR RS 715 f DTC 234
TRESABRIE, X 41 ) PTC 1782 K a7 2, S5 R B
(DESEL :22 151(53.7 %), B TCHERMK [ 25 56 75 ol b 56 75
P R R A0 M A s FCR AR I I ZH 2, (2) P fEdd : 16 £5i](39.0
%), o 15 filfE & SR 45588, 1 Bl P AR B S T RI

R AE A FRIHE . (3) a3 (7.3 %), Hidh 2 Bl 1L
Tg AKF-TH iR, 191 FAS AR PRI AR T 1T IR (240 JE I 41 48

THAX =4 B E AR FT M I TPO mRNA Z3k FH R,
K F Pearson R S AT IRAELL S i R FE AL ALIE] L3R L 45
RPEILER 4: (DARSE G | fE 2 2 5K FHME SRR K Oy 31.8
% .68.8 %.66.7 %3 (2) W11 R fE 4L A Y TPO mRNA £k [
PERWE TG B REH SR Gz LR A 5
2 L(P<0.05),

% 4 TPOmRNA Rk 5 PTC EXBRESNE
Table 4 TPO mRNA expression and recurrence risk degree of PTC

TPO mRNA
Degrees” Numbers x2 P value
Positive number Positive rate(%)
Low-risk 22 7 31.8 5.467 0.019
Intermediate-risk 16 11 68.8
High-risk 3 2 66.7
AllPTC 41 20 48.8

Note: #Used with the Chinese Medical Association Guidelines on the Diagnosis and Treatment of Thyroid Nodules and Differentiated Thyroid

Carcinomas, 2012.
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3 Ptig

TPO J&—Ff i HFUR BRIE AN ML A B i B RE R A L T
ARSI R g s TE , R IR AN RO B BHUR, 5
Tg . TSHR )& T H R F R ARG 0, ERi & H
ARBREER G RS R h H S S U U1 R 2R ik Bt
LB R R, ik TPOAD & WL [ B Syt AR
5. MR Kimura 2504558  TPO JEH K%y 150 kb, 147 17 4
ShRF, LI AN R B AR SR ZH A K /NY 3 kb (1) mRNA

PIAEWFSE @R, TPO mRNA A 35 F HUR AR A4E 4120,
AT 3K AL FE IR -5 9 0% FFODR MR el 21 20, 7 R 2 OV FE R R
RSB LU i TPO 3R 7K - my FHUR R % . Tshikawa 2537
FERI DL =i mRNA (19 R AR ZH 2V R 5 v &
I, A[F T Tg TSHR AIRERE TEIESMNEMAE N 2R,
TPO H7E FARAR MR AR S5 DB 4 R PP R 5 |,
Ak TPO ELAG B i A AL 4R S, N 2 Sy — ol v o 114 e
PR

I 30 4Rk, B AW A HOR B & J ,RT-PCR #)1Z
7 FH T Iebe £ A/ ek e S M R A A DO IR
Jin B 7 T, — BRI 5 300 F R A RT-PCR B A A1 it
ARARHZURR R mRNA B FRAKF, SRR A i
SR TS FEAE I T4 10 R DR N33 400 e B LR NG B ), 3 B A —
FEHEE, 1998 4F, Tallini 4EU92R S5 4738 L) RT-PCR 7 A A I 4
JilIli TPO mRNA 7 HUR IR ARF i 3RaB 18 0L, Z5R R
ORI A 3 A R PR M 2 I 3 5 T MR AR 3, IR 42 R Ak
JAl 1. TPO mRNA )32 3k 5 FFR Bt 22 I A7 AE A OGP . 2002
4F,Roddiger % 7 RHH [T RT-PCR 17 15i#F174MAE il TPO
mRNA K5, 455 % 30 R AR R BP9 2 (Rl 2258 PR PEZR G
RS, BEAEERF IFRIBE MR B & T AR
F A AN I TPO mRNA 3k 7T AE VIR IREFE A C
TPO VEN MR EYA Tl —E 5T . AR, FRATIRIEER
FHSLIG RT-PCR J5i:, % 41 4] PTC 3% #4740 & 1. TPO mR-
NA (I, [RIE 455 8 2 09 1 A B AT, sk — 25 19 L3
54.

3.1 4ME TPO mRNA 5 PTC S B EHEBHIX R

RERZE PTC iR bl RS, USSR, H5 20 %
90 % FETERIS I BRI Sk M 45568, SRk L4 54
FIE PTC & R H e AR AR R AR fE s R 1, AR A
1) PTC BE B ok sz FURIRFARIRYT , /ME (< 10 mm)
ST 5 HL B 68.3 % (28/41), {H bk B 45 5485 547535 5] 39.0 %
(16/41), BATHERFEH 44T T 5N I TPO mRNA F£ik 58 H
Il ARG B AR A 56 25 A B : PR SRR 45 5 R R 5
AR B R M L, i TPO mRNA 383k BHE B9 L 51 58 75
(68.8 % vs 36.0 %,P<0.05), A EHEZH LR ELS.

B A AR SOk, A ST 8 R, kAR i LSS R R R 1Y
FHIR B AR 28 M ik, T 50 AL L B %, S BN A i)
FR IR 2R M mRNA 2353835 7F Roddiger SFMH) A5
LN i top 2 O N 0 27 P sy 2 s SR SR iy o 4 i)
TPO mRNA ik BHM: R B W& T AR, oA o E
1. TPO mRNA 355 HUR BRI B 22 181 — 8 M AH G, 1

EARUWISEHAF ISR EEA —E FATH LA, ARHTSMNE i
TPO mRNA FYAGIN, AT AEA B T 1 PTC 5 2 A5 A S9AR
WL EEHERS

A, 7 Tallini 2SR RIBT I PES AR R 2
A I TPO mRNA FAFHMER AR W25, X REs
AFEWFTER S8 7575 5 BN R 6, i 55 —J7 T, 1
BT I FRUR NP 200 L ] PRI IS 25 R i i 52
3.2 4pEI TPO mRNA #E PTC JXUR& %4k & a4

1R AR A KU DA J7 1T, TNM 233 R 5 ) 1 13
IR B FET AU, A i PTC (83 BATI S R AT, KA 7%
B, MHIE TR RG22 A RS P, TR,
TNM [ B35 L 75.6 %(31/41), TR fa 41 26 & Lo 5
53.7%(22/41), X—E0ERH] . 240 PTC B RIS KUK EL
AN (ER R IR o3 NI N 2 3G b [0 o R W

ABIFFE 53 3N [F] TNM 539 55 8 [) 52 0% 6 6 188 )2 B
FHHYHM I TPO mRNA FIk AL, #47 IWEE & ARG
S35 C T 399 T IV )iy TPO mRNA RIKTE 3 22 5+, i
S FE ALY IR BRI B TG4l (68.8 % .66.7 % vs 31.8
%,P<0.05),

XFFAMA I TPO mRNA 76 HUR IR A5 43 vh i 32 161
UL, LMERI WSS SRR o A BIFTE 530 T—HF AR LB
ShE I TPO mRNA (357K F-15 PTC 835 B TNM 734 2 [i]
FETERROGHEY, S AT IBIFSE & B, 1T S8 4 119 TPO mRNA ik
PR i 1 1005 T (B S [ s s i, e 3 A
A i D IG5 EE X SRR AT, T RAT TRt [
FEAE T -1V 30 R PR D e T

VR, 14 0 SCRRHIE DG T AN R] 52 & F 6 B )22 £ F) A1 R
1fil. TPO mRNA kI, 5 F] PTC & R KR PEA Y 2
T TNM 33, BATTEA W FE sl 7908 12238, 9F R BIAR
Hij TPO mRNA fy35 -5 AR5 5 K MG A5 98 (IR A& / v 1) Y
WA —E BRI CE, B A IIAME . TPO mRNA 5EA H]
T PTC & & IR .

{EAS—J 02, ARFSEE & 3 TPOAD K F-TH sk & HT
A TPO mRNA Fik A, R U] AT TPOAb /K-F-1E
WEORGIF HT B9 . HE R4/ TPO mRNA 15—l
FIHTHR, 5 Tg mRNA —#f  RE:52 1 [ PR psEma e, 7E7
W PTC FeRe sl S R T3 1A T2 BN FIH 5, 45 55 1L Te A
A O, DA B4R e SR

SESMIFALE, FAITARPFFRIBATERA AR Z AL,
AR A G SR B A B, PRI A 56 T80 1 TPO mR-
NA BT HUR IR BTSN, JCHIEAR S a3 b
TEOL 3B A T B RAEAS B ST 2 e — e

25 Rk, KT AM A I TPO mRNA 257K Eul G4 BI T
T PTC 8 BOSTRRIMR 457 k8, LIRS S R fE 7 =
P2 B, BT T B0 A A i KU, o AR5 R A1 L
TPO mRNA A B o — ] (il AR B4 BRI 70 FAR S
Py, Bt T SRR A
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