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Abstract

Objective: The purpose of this study was to investigate the relationship between serum thyroid
stimulating hormone levels (TSH) and metabolic syndrome (MS) with its components in euthyroid
young adults. Methods: To use retrospective study method and collected 2576 objects altogether,
including 687 euthyroid patients from Ningxia Medical University cardio cerebral vascular disease
hospital of physical examination office from September 2016 to September 2017. The normal in-
formation of the subjects was collected at the same time, including gender, age, height, weight,
body mass index (BMI), fasting plasma glucose (FPG), triglyceride (TG), high-density lipoprotein
cholesterol (HDL-C), systolic blood pressure, diastolic blood pressure and serum TSH. The corre-
lation between serum TSH level and MS and its components in euthyroid young adults was ana-
lyzed. Results: In Ningxia area, the incidence rate of MS was 15.37% in euthyroid young adults.
The incidence rate of MS was significantly higher in the high normal group of TSH among MS
groups (62.21% vs 54.82%). Serum TSH was positively correlated with BMI and TG, and was nega-
tively correlated with HDL-C, of which FPG, SBP and DBP had no correlation. It is concluded that
the influence of high normal level serum TSH on MS components is mainly obesity and dyslipide-
mia. There were no statistical differences in TSH levels between different number risk factor
groups of MS (P > 0.05).
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HE: i ERRIEEIER 1 HEANBME R RS R KT (TSH) SR EEAE(MS) K H & H 1
K&K, HHE: RABFHFR T KE20165E9 H £20174E9 AL T 7 B BR300 % i 5% B B
AT FHRTE20~602 2 [B)3E2576 N, HHFIRRIIBEIER FHE687 N, AIHAMSHKEE39% A (B
EBEM291 AN, Li105N), FHER(47.68 + 8.835). WEMAXNZ—KER, AFF: a5, .
. BE. BE. FERE(BMI). FEMEE(FPG). HM=HE(TG). &% &5 [ H [ (HDL-C).
B IE 77K I R IMIE TSH, 247 FARBRDhRE IE B B 4E B TSHAK P EMS K K& A A . 458 -
TEHX FEERRBRIIBEIER B&HMSHIREFN15.37% (396/2576) . ¥ TSH A B EH RAKEAH,
EREW, BEAMSKREEREE S TIREH(62.21% vs 54.82%). IE%TEE KN METSHAKF 5BMI.
TGRIEAM%, EHDL-CE %, T 5FPG. SBP. DBPLAIXM:, BHE®: FIREIIEEIER ABEH,
KL TSHAT MSZH B4 23 RS i 2 B AR B & B AR 5 - AN RIMSE R R & AN S e At e,
TSH/KELGH 22 F (P > 0.05).
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1. 51§

WAESR, Bl NATAIE ST AR & 4k a9 U5 4 e 2 e 648, RIS S AE(MS)TES B Rk B K
PASG R s B 58 rp ) i A7 7E, IR ROV AR ) . 2 E I MS &3 T RENMEE, —&
G FERE R AR ARTE BT, T A AR R AR TS R 1], REBIE— I MS % 5 1T
FAEGAE 31 NMEMIL 97,098 L& 5E, B ER, MS FEREN 33.9% [2]. HFARIRENHLIAEZ L)
P o bk B AT 51 R 2 AR R, L5 MS KIS A R R O R 2 i . B 7RI, [iE TSH
AR e MS IR G R 2 . SRR, X IEE JEH M TSH MRS, AT B ARKF
(1) TSH, Ab-FAHXT 7K F I fyE TSH 1B B 5698 MS [3]. AATHFRM, BEFIRIRINAEIE R, &
TP IE TSH &R, HE MS IR RZMK TSH B#F 1) 2 %, HATIER S7K-FRE TSH
5 MS R R EME 4], Hil, BN, BB R R IR R85 (R 2
TEH) N L5 I BRI (TSHY K F 5 MS M &40y 2 Al & .

2. M55k
2.1. HREMR

fHBIE
SEGAH . UREE 2016 AF 9 HE 2017 45 9 A T B AL K700 i 5995 5= BE A IR As & 3t 2576 A,
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HAFHRIRINEEIEH & 687 N, A4 MS H# 396 N(BPE 291 N, Lotk 105 N); f@FEXT AL [HY
AR E 104 N1 33 N, Lotk 83 N).

2.2. PNFRHE

2.2.1. KIFEEMELEMS H)PNIRE

FEURRAE 20~60 % 2 (0], H[FB 546 2004 4 AR 22 2B PR 43 22 MS 2 b dE[S], BD 2 LA 4
TR 820 AT 2 3 Bk 4 iR & RN A2 o MS: 1) BBE R E)AERE: /K EIEE(BMI) > 25 kg/m?, 2) =
M. 25 B8 MFEFPG) > 6.1 mmol/L A(5K)%J5 2 h MLF#©2 h PPG) > 7.8 mmol/L, F(EK) A2 AkE K% I
WIT#: 3) miiEs: i > 140 mmHg FI(E)EF KK > 90 mmHg, AI(E0) T2 i 767 #
4) MAGSH: I H M =88(TG) > 1.7 mmol/L, F(k)m % & A5 1 AHE EFE(HDL-C) < 0.9 mmol/L (53)5%
< 1.0 mmol/L (%),

2.2.2. ERERTHEEE B BEANIREBRE AR OHEIE)
SERETE 20~60 % 2 [B) H TSH. FT3. FT4 {HIN/EIEHIEE PN, EP 0.35 ulU/mL < TSH < 5.50 ulU/mL,
2.30 pg/mL < ¥ B =l IR IR R 2 RR (FT3) < 4.20 pg/mL, 0.89 ng/mL<if B R iR &K (FT4) < 1.73 ng/mL.

2.2.3. EEBEAME TSH SEASKEL DS FREX

AR 3 [ [ 5 R AE A B e (NACB) I R ASRA T 03 2 T R B, i3 95% 1) 1R 8 A IfLiE TSH
KF < 2.5 ulU/mL, 1 TSH 7K~ iy B 55 25 S HCRIRAE OG0, BRI 0K 78 TSH R =i 25 57
SELE 2.5 ulU/mL [6] [7]. BJ TSH @m{f4l: TSH>2.5ulU/mL; TSH{&{EHZH: TSH<2.5ulU/mL.

2.3. HiRRARE

HUIRIRTH ARG A S0 . H AT BEAE B H e, B, HFOIR AR GE T sl by BEODR s b 8 455095
S DL SER RO S . R AR TR s LA BRI K S R R T B R R . I
fliThBE ™ B AZ 3. N Bl AR AR (R, w2l B T B AR IR BRI R . FTHCIR AR 25 DA R it
ATRESZ I R AR DD RERI 259, WRGTRER . T ER S .
2.4. 94R

4. TSHARMEAL: FURIRIhAEIE R A3 1 W7 AN ARMEA =78 ). 2 TiACHE =4 41
(N2 1A 4 = 36 1) AR BHEE AL (MS (RAE4L = 233 fi]); TSH mftdl: N1 &fEA = 35 4. N2 mfl
H =266 MS m{HA =163 . {@HEXFIRL: [FHAT 7= B BRSOl i 5973 2= Be A AS: 70 12047 {8 Ak
K6, BEIR I T BOIR R oh B8 2544 1E % HLERAE AR fa i fd B = 104 (N (RAE 4L =78 1], N {4l =38 ).
2.5. Gt FAE

KH SPSS 23.0 gt AT IR M, A IESOA T EREI UM REE(X £S)ER:
A THE R LLBCR A t 450 2 A LBCR F BRI 2 5 Z2 0 M (one-way ANOVA); 19748 5 [A] (1) AH 9%
K H Pearson FH= 701, P<0.05 B/RERB G TFE .
3. &R
3.0. ABF—MEIRLa

FLUS AR 7 B B R R 2200 I ML 978 = Bt ARG ARG 2 2576 1, A HRIRThEE IE W & 687 #I, &7
MS HIEE 396 ], BLFEFHPE 291 6], 2tk 105 B, “FIFEE 47.68 £8.83 % . T B HLX 4 HUR R
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REIEH HAIF MS IR A% N 15.37% (396/2576), He 551 5 11.30% (291/2576), 2t i 4.07% (105/2576),
B RAERRERT M.

3.2. IEETEEAAE TSH 7KE MS AR H&AH—iiE R LB

TSH i {H2H MS K BIREFR N 62.21% (163/262), TSH KAEL MS 1) E5R F N 54.82% (233/425), &l
H MS H R AEZ BT 5 AR TSH 7K MS 20 %41 75 L4 R B 7R - TSH B 41 -5 R 240 AH LR, BMILL
TG /KPR T+, HDL-C /KPR BEK, TEMA R LLRIA Guil248 (P < 0.05), 1M4F#. FPG. i
i i S &7 ik R AE P 2H 1] LU RC I o B R 22 5 (P > 0.05) (JLEE 1),

3.3. B TSH 7KE5 MS ZA5EE S

3.3.1. {K{E4H TSH 7KE5 MS KA XM
MR RS, TSH K5 MS %405 (8135 JoAH S 1H(P > 0.05) (L3 2).

3.3.2. B{EZ TSHKES MS &4H XM
MR RS, TSH K5 MS %405 (8135 ToAH 5% (P > 0.05) (L3 3).

3.4. MS ¢ TSH K F 5 &A TR

FrIEPEG . RS, TSH /KFS BMIL TG 2IEFHX, 5 HDL-C 2H/4HX(r=0.11, P<0.05,r=0.24,
P<0.05,r=-021, P<0.05, /& TSH 5 TG. HDL-C 2 & E >, 5 FPG. U4k & &7k % ia)
BT FME(P > 0.05) (W7 4).

Table 1. The general condition of TSH high value group and low value group MS group were compared ( X +S)
# 1. TSH SEBA5REA MS BEAN—RIBRELE(X £9)

i H TSH & 1{EH4L MS (n = 163) TSH &4 MS (n =233) P{E
FR(D) 47.68 +8.83 47.89+8.14 0.81
BMI (kg/m?) 27.12+2.78 26.50 £2.25 0.02
FPG (mmol/L) 8.52+2.93 8.19+2.72 0.25
TG (mmol/L) 3.07+1.65 2.50+1.20 0.00
HDL-C (mmol/L) 0.85+0.19 0.89 + 0.20 0.03
Wi (mmHg) 133.32£10.33 133.12 £ 12.85 0.86
#77K & (mmHg) 79.44 +9.07 79.12 £9.75 0.75

E: P<0.05 FRERAGUFREL TS

Table 2. Low value group TSH level is related to MS components

5% 2. {R1E4H TSH 7KF5 MS AN HEX

4 r Pl

BMI (kg/m?) -0.01 0.86
FPG (mmol/L) 0.01 0.78
TG (mmol/L) 0.09 0.06
HDL-C (mmol/L) 0.09 0.08
SBP (mmHg) -0.02 0.66
DBP (mmHg) 0.01 0.87

VE: r FK Pearson M9k R %o
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3.5. AR TSH 7k PR EEANHS TSH EAELE

KRR R EZ58T, ANigse TSHIRMEAL 2 E{E4d, TSHES AT N 4. N1 0. N2 ALKk MS
2H A A A B LB e Fi it 25 (P > 0.05) (ML 5).

4. g

ASZISHE R BHE SGeiT Tow, T 5 X R IR T S IE 5 B MS f R AR N 15.37%, Hrh B4 11.30%,
LN 4.08%, B MS FIRAERR LML 3 6% X 5EN TR R, FFRER, FUIRERD)
REIE 10 S M MS 1R AR 2 MR 2 522 (8] [ N 2 TARE $ 7 B3 4ot MS B ER I R 38 4 75 5 [ /IR
Al RE SRR S AR BT AEZE . BRI AN R N R %,

Table 3. Correlation between high value group TSH level and MS components
% 3. &{E4H TSHKF5 MS SHTHEXME

4 r {8 P

BMI (kg/m?) 0.03 0.69
FPG (mmol/L) -0.06 0.32
TG (mmol/L) 0.11 0.07
HDL-C (mmol/L) -0.05 0.39
Wi & (mmHg) -0.04 0.57
#77k H (mmHg) -0.06 0.35

VE: 1 IR Pearson < R %L,

Table 4. Correlation between TSH level and components of group MS

5% 4. TSH 7k 5 MS A& LA 5 HUE M

ZH r PE

BMI (kg/m?) 0.11 0.04
FPG (mmol/L) 0.05 0.34
TG (mmol/L) 0.24%% 0.00
HDL-C (mmol/L) —0.21%* 0.00
W46 Hs (mmHg) -0.01 0.92
#77k H (mmHg) -0.01 -0.92

#: r RN Pearson FHCREL: **Rom WE AR,

Table 5. Comparison of TSH values between different groups of TSH low value groups (X =+ S)
% 5. TSH KB4 [E)4H1E) TSH ERILER(X =9)

Bapih n (1) TSH (ulU/mL)
TSH fi {20
N 78 1.63 +0.44
NI 78 1.59+0.51
N2 36 1.62+0.48
MS 233 1.59 +0.45
TSH = {40
N 38 3.40 +0.80
N1 35 330+0.62
N2 26 3.39+0.66
MS 163 3.26+0.67
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Z O AR, (M3 TSH KFF s BRI v 2 2 MS 1k, ERAREFRIL, 1EH 6 P AT
FKF IS TSH Al {2 MS IRAE S RKIE. —TE N 2760 4R L ERMATT L4 R ER, EHE
AR 7K T TSH 4 MS 1 20 28 5 35 w5 TIR/K 1 TSH ZH[9]. [FIREA W TE K B0, FUIR BRI RE 5 i,
/K IE TSH ANEE MS 7R 2T ABER 1.9 %, HBE TSH KFHIF R, MS FIER R 2
FFE[10]. ASZEHHE B, IEHTUE A TSH SEA MS A4 REE ST TSHAVEA, S5E W25
AL R —3 FULIREEIRAT, B HDRIRThER %, AT K-FIiE TSH (>2.5 ulU/mL) {85 A FEAR
R HAVPA R B AR MS LR MS K, FEXTIX AR IR AT TS i, nT RE 2 B0 i 1
BRI RIS . 2T A EAESE, TSH /K5 MS & 4140 H H 520, TSH /K F-FE MS [ £ ¥E
(R Inm i, ARARR A RN, BEE MS fale R R EBCE R, IR G E N ML TSH 7K P2 % 411H
P oo ARk, B KON A SLIR B 7T 32 B AT 0 IR AR Th A IE 3 AR, RULAAE . BT M
HWWF A RPN %, T B 2 HUSEHT E VR A T B — e sk

Z WU FEUESE, TSH 5 MS B4 % PIAHSE, 135 TSH ALK 2 R i K g AR 5 2 Sk v 11
H, HERIEFEVEE PN TSH AKF /N m] s2m JE IR R AR o dn— T 70 R L, 15 Y T P ARG 7K
Py TSH ) BMI B B35 T, W RIEAHSE[11]. [FIFE, PUBEF 38347 1 — T AR AR b 1 1 2
i, GRRI, BMIERE TSH AKFRFHEm s, 5 HEEJEE PN g TSH /KFS BMI 2 82 EAH G
[12], X—&53 5 Waterhouse D %5 A\ [13]HIWF 7045 A — 2. —DURTIEPE AR A B, 1IE% 6 &K
I3 TSH (¥ 2 U5 PRI 805 XU B B3 n,  nroh 2 BUME PR — Il e R & [ 14]. A — T sE R, =
JiE M pERE TSH ACFTH i T, HrT RS R DR A2 TSH S0 T -3 - FFDR e <ot fm b e 8 2 B S 5 i
H15]. —WWFEEon, 1EHTEHEIN &K% TSH % TG A1 HDL-C A &35 F5m/E [ 16]. #£—Tix
T o R R 7 SN % LA A R AR I RE O 4518, 1% YU A i KCF L TSH 5 TG 283 IEAH
K[17]. Waterhouse D %5 N[ 1317 Geit &I, 1% TSH {EAEIEH JuFE N &350 1 mU/L, TG FH5 0.003
mmol/L, HP&E RIEM G, —IRFTRM, 1% G 1) TSH K 5148 ik R &7 5k k3 B B3 EAG, 1E
YA TR A LS TSH A% B2 T iy ol B2 R AR S 10 2R 1, AT Re R s TSH X &0 i iy 1 F e
18] IFWEAGTT, MR SR RS IMGE TSH KT FHEA 5%, 1 IR BRI 78 % AR FE PR
RAIEVERI[19].

ASLIGKIE BoR, TSH mEA SR EAMLE:, BMI. TG /KTFHEFE, HDL-C /KT BRI,
FEP 2 18] EL G G275 L(P < 0.05), 1fii FPG. SBP }2 DBP £ B 4L[A] #2570 B 4 22 (P > 0.05).
Rk, 76 FDRERIIAE IE % ANBEF, m/KF s TSH XF MS 55 4 R4 43 R 500 3 B R BA AR i A% it R A i
SFH, T ARG SRS TSH BN, SR A0 757 AE e A 1 G 25 5L T 7 1R BAESE MS IR 0% B R JEIEFE -

5. &t

1) HUIRBRINRE IEH ABET, E/ACEILE TSH B8 kA MS U35 ;
2) HURIRDIGEIE S NBET, mKFILiE TSH % MS 41 R2H 23 520 32 B2 A PP K I G 4 5 e
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