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[ Abstract )
disease (NAFLD) in essential hypertension (EH) patients with normal thyroid function. Methods A total of 395 EH patients

Objective To investigate the correlation between thyroid hormone levels and non-alcoholic fatty liver

with normal thyroid function hospitalized in the Department of Cardiology, Xianyang Hospital of Yan“an University in 2019 were
retrospectively selected. According to whether the EH patients suffered from NAFLD, they were divided into NAFLD group
(n=185) and non—-NAFLD group (n=210) . The clinical data of the patients were collected, and multivariate Logistic regression
analysis was used to explore the influencing factors of NAFLD in EH patients with normal thyroid function. Results Patients in
NAFLD group were younger than those in non—-NAFLD group, BMI and the levels of triglyceride (TG) , serum uric acid (SUA) ,
fasting blood glucose (FPG) , alanine aminotransferase (ALT) , aspartate transferase (AST) , y —glutamyltransferase (y-GT) ,
thyroid stimulating hormone (TSH) , free triiodothyronine 3 (FT;) were higher than those in non—-NAFLD group and high density
lipoprotein cholesterol (HDL-C) levels were lower than those in non—-NAFLD group (P < 0.05) . Multivariate Logistic regression
analysis showed that BMI [OR=1.283, 95%CI (1.182, 1.392) | and TG [OR=1.460, 95%CI (1.104, 1.931) ], SUA [OR=1.007,
95%CI (1.003, 1.010) |, ALT [OR=1.073, 95%CI (1.039, 1.109) | , AST [OR=0.926, 95%CI (0.869, 0.987) | and TSH [OR=1.624,
95%CI (1.179, 2.237) ] levels were influencing factors of NAFLD in EH patients with normal thyroid function (P < 0.05) .
Conclusion The levels of TSH and FT; in EH patients with normal thyroid function who have NAFLD are higher than those in

.37.

patients without NAFLD, and the elevated level of TSH is a risk factor for NAFLD in EH patients with normal thyroid function.

[ Key words )

analysis

EWGHG NG Wi M (non—alcoholic fatty liver
disease, NAFLD ) & —f5BES ZHPL (insulin
resistance, IR ) Fitf% 2 BB UIAISCIRIIE L R 50
B, B RS AT I R BOE L i
ARk, BEAE AN AE I AR B AT B, NAFLD
BIRRRIE LT, 2201848 H1832.9%, BE AT
Rl PR I 0 R PR L R IR AR R RO I A
fFfa R, w5 MRt i gn, 298
49.5%1 )5 & PEE L% (essential hypertension, EH)
HAIENAFLD, HNAFLD A & i & A R W s
P ATE o FBR IR 2R R N D7 AR A ) K i
WA T, WS, HUIRIRZIAEIUR B ¥ NAFLD &
A IRV B3 (B A2 R B TN 1. 2445 i AR FE e PR IR
TR E B BN (thyroid hormone receptor 3, THR-3 )
U 20 A0 AT A 2% AR P R 2 B DR AR Il SR
NAFLDR AR P 53 4h, 245 1 IR AR Sh i 1E 3 7Y
BAEN L 2BUBE R R A R B, BRI R KT
SNAFLDB AR 70 . ki, H AT T HUR IR fE
T e I A A HIR BRI 7K S NAFLD % ¢ & bF
D BT, AT [ B 53 BT 395491 41: B £ (1Y)
mRZERE, B FEZRIT R IR DI BE IEH 1 EHAR & HUR
HWEFEKFSNAFLDRYSC AR, DU N i R T #0510 06

Essential hypertension; Non—alcoholic fatty liver disease; Thyroid function; Thyroid hormone; Root cause

JYEHES I NAFLDER AR

1 W&5F*

1.1 PWASHERRE MAWRAE: (1) Fi =18
o (2) fF4 CbE @ am B G 48 F 20 1841817
B ) SR EHE S W bR e . DTE A R 25 09 1
ST, AR H 3R A2 04 =140 mm Hg
(1 mm Hg=0.133 kPa) FI/5{&F 7 H =90 mm Hg;
QBEAA il R s, HETIEAE BRIy, s A
SR <140/90 mm Hg, N iZHrAE A, (3) {2k
AR E (thyroid stimulating hormone, TSH) . Ui =l
FRBR B %R (free triiodothyronine, FT;) . JEES HUK
M2 (free thyroxine, FT,) KEIER (TSHEEZ LR R
0.27~4.20 mU/L, FT,Z% il #3.1~6.8 pmol/L, FT,Z
I N12.0~22.0 pmol/L) o HEBRFRAME: (1) 4kK&E
mIES;  (2) AR E;  (3) AR L s e
POl H 23 OB E B =20 o/d, &PE=10 o/d
(4) AN FH 2 Bk F A0y | s 2% . b
R SRR B A AR 2 s (5) AR
BEEITE . A BRI . St R R G R
s (6) BEAEA HURIRDIRE SR s (an ik
BRIDRETCHF B HUR AR DD REsR ) . HUARBRF AL . HR
RRMERIBIT L (7) BIHES RO . O
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e 4. FIReA e BYEMIEIE L, (8) 4Flk
WAt (9) KPR R

1.2 WFFEXT% [l e B 20 1 94F 7F HE 2 R 27 Jafl FH =
Bt 1L/ AR B i) PR R ) B T 8 Y EHLAE 25 3951491]

HopBo24f) (P4 (46.8+10.8) % ), 171
Bl PR (54.0£102) 2 ) o RIEHFZELR
H:NAFLD, ¥4 HNAFLD# (n=185) FIJENAFLD
# (n=210) . NAFLDINIZWiZ% (ARG HENR v
FERBTGTERE (20184EHEHRRT ) ) 11 A IS I i

(1) RS WidrdE: QIR I8, QHBRH
BEPERFR . A B ten . JF SRR L 25Tk
JH 4 8 W A E R A5 AT S BUIR 7 A R T 0 5

@ B W J5 PR A 178 T A R A 5 A W (alanine
aminotransferase, ALT) 7K FF1/8% KA R IRE R IEFL il
(aspartate aminotransferase, AST) . y—ﬁﬁ@%%%ﬁﬁ
( vy —glutamyltransferase, v -GT ) KGFFr2e T E2 4L
o (2) JMERE S R A AT A LA 330 Hh Y 205 BT A 2
JUNAFLD: (DAFJERT A6 ( B0 ) 5 @
JHNERL ) 1P sl ;. I NS IS5 I R ANIERE . AHF
FEAIE I S BE Bt B A e B 2 2w At v (ot
51 YDXY-KY-2022-003) .

1.3 BERMEE WS B IR BERE, AL 4E — TR
(AR . Mo Wi s . &Pk, BMIL) | SLE s
AFehn [ MAHEEE (total cholesterol, TC) . =MtH
(triacylglycerol, TG ) . =% EAE& HAHREEE (high
density lipoprotein cholesterol, HDL-C) | il & N584H
NEFEEE (low density lipoprotein cholesterol, LDL-C ) .

1M JREE ( serum uric acid, SUA ) . IMLEF ( serum
creatinine, Scr) . 251G 16 (fasting plasma glucose,

FPG) . ALT. AST, vy -GT. BlE®EERAEG (alkaline
phosphatase, ALP) /K FJHARBRIEZE (TSH. FTy.

FT4> KT .

1.4 GEil2Edrik SRAISPSS 26.040 248k a4 7 55
OHT. PR ERIEIESYE . SRS, fFEIES
AL (X £5) Fon, L0 HBCR BBl FEAS ok
5, AMFEIESSMLIM (Py, P.) Fow, A HE
%FﬁMann—Whitney UK s BRI IR B N, 4
] LA SR F X R 5 SR I 22 B K Logistic [FTA /T4
HER IR DI REIE W I EHEE K AENAFLDI 2R N R . L
P<0.05M2EFA G

2 H#R

2.1 PIAEFIGIRTOR LA NAFLDZH A EH R/ N THE
NAFLDZ, BMIXTG, SUA. FPG, ALT, AST, vy-GT,

TSH. FT,KF TAENAFLDZE, HDL-C/K AR THE
NAFLDA, ZFAGIFEX (P<0.05) ; PIEHEM
W Wi PR TC, LDL-C. Ser. ALP. FT K
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He#s, ZREgEFE X (P>0.05) , W&l

K1 LR HIRRTOR SR

Table 1 Comparison of clinical data between the two groups

JENAFLDA NAFLD# e

R (n=210) (n=185) i fE P
W (x5, ¥) 515110 48.1£110 309 0002
HE5 (HH) 111/99 113/72 271" 0.100
Wik (X5, mmHg) 156 + 24 159+ 23 -1.02° 0306
KFKIE (X £5, mmHg) 96+ 15 97415 089" 0376
BMI (X5, kg/m’) 245+29 280+36  -1061° <0.001
TC (X5, mmol/L.) 413088 4172086 -046" 0649

TG

40 (1.03,1.93) 191 (149,2. -6.97°  <0.001
O (Py, Py) ,mnol) 140 (1.03,193) 191 (149,275) -697" <0.00

HDL-C (X %5, mmol/L) 1.14£0.28 1.01+0.23 500" <0.001

LDL-C (X £, mmol/L) 2.66£0.75 2.70+0.75 -0.53"  0.597

SUA (X %5, wmol/L) 286.3£76.4 3574+ 879 -8.60"  <0.001

Ser (X £5, pmollL) 68.6 £ 13.7 708133 -1.61"  0.109

FPG (X £5, mmol/L) 49+0.6 5105 -4.00"  <0.001

ALT 16.0 (12.0,24.0) 25.0(17.0,40.0) -7.70° <0.001
(M (P, Py) , UL) :

AST 18.0 (15.0,21.0) 20.0 (16.0,25.5) -427° <0.001
(M (Pys, Py) , UL) ’

y-GT

190 (15.0,252) 320(220,47.0) -8.02° <0.001
O (P, Py) . UL 9.0 ( ) ( ) <

ALP (X s, UL) 83.9+£254 81.4+222 1.06°  0.288
TSH (X £s, mU/L) 2.09+0.76 228+0.87 =232 0.021
FTy (X £5, pmol/L) 49+0.6 5207 -440"  <0.001
FT, (X £5, pmol/L) 17.1+£2.0 170£23 051" 0613

T FRUE, "FoR x MH, FRZIE; NAFLD=AE A TE G
PEAFR, TC=/AMEE, TC=—mHH, HDL-C=m%EKEMAMN
[/, LDL-C={Ik% B AR & AL W2, SUA=IPRIR, Scr=ImJILKF,
FPG=% MG 1A, ALT=NERAILFZM, AST=KRL AR EAILHLH
i, v-GT=vy-BABEHLIE, ALP=IEVEREIRNE, TSH={E TR AR
K, Fr=is —MHRIRIR AR, FT=lE R

2.2 HURIRThEE IE W MEHBE & ENAFLDSZ M A £ Y
ZHE LogisticB A48  DLHURIRDIREIE & B EH B
R AAENAFLD R A & (MR{E: Z=1, %=0) , LI
AEREy . BMINTG, HDL-C, SUA., FPG. ALT, AST,
vy-GT. TSH. FT KA A2 (LA ) , #1172
K2 LogisticMH 04T ( A A8 H SRR HEHR o =0.10,
AEFREHR 0 =0.05) , 5 E/AR, BMIETG, SUA.
ALT. AST. TSHKVZHURIRDIREIE# W EHBH &4
NAFLDAJR I FE R (P<0.05) , W2,
3 i

NAFLDJEAS N 7E A At B A, I HLHERR K
R s HA R R BRI A AR BELE G AF, A8
PRA RS BRI AR 3 5%, BRI AR & S8 0E LA B JiF
AR SBRRE AN . PRI O R S EUF AL
20204F,  [EBRAG W& /N EBENAFLD E 24 AR AH
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F2  FURIRINBEIE W AUEH B & ENAFLDSE A R A9 £ ] Z Logistic
MUK

Table 2 Multivariate Logistic regression analysis of influencing factors of
NAFLD in EH patients with normal thyroid function

T B SE  Wald x* P ORIl 95%CI

BMI 0249 0.042 35686  <0.001 1.283 (1.182, 1.392)
TG 0378 0.143 7.045 0.008 1.460 (1.104, 1.931)
SUA 0.007 0.002 14373  <0.001 1.007 (1.003, 1.010)
ALT 0.071 0.017 18192 <0.001 1.073 (1.039, 1.109)
AST -0.076 0.032 5.574 0.018 0926 (0.869, 0.987)
TSH 0.485 0.163 8.823 0.003 1.624 (1.179, 2.237)

FHEWT RS ( metabolic dysfunction—associated fatty liver
disease, MAFLD ) , LAsmiEA it PR 2= 7E IR A4
FEOT o AR e —— PR R IR T L I s T
PE, W R BRUORL, XA A BE Al B G T
W, RN, HARIR DI AEGE SNAFLD & A
AR L MR A SOk, RIS BE I A
FERY TR B8 22 7K - 5 NAFLDA IR AR rE 2L i
OIMEPIRVENAFLD A EFE T FEE A, H 45525
2B RTE, AWML, NAFLD/R i E AR B &
A RS GRS R ER L iR A R S NAFLD™
FAEMK (OR=1.18) "' Hik, #HitHRIED)fE
IEH M EHEE BRI K 5 NAFLD E R X0 4
P SN AFLDE BG4 H 25 S
TSHH AR, H5 245G TR T HUR R,

TEHRIRDIRE R L B P A EZAER, Wl DR T
JHREF R W5 AR, 7= AR TR B AR 2 RN . ASBIE5E 45
R ER, NAFLD4LBRHTSHAF-H FIENAFLDAL, it
— AT Z N E LogisticMIHHF, S55HRE/R, TSHKF
Thim 2 HUR BRI BE I W B EH % & ZENAFLD Y FE 6 [
Z. CHUNGZ "™ Xf1 6145 HUR IR S REIE 7 102k &
RIS LB, TSHAKF-TFE5 MINAFLD I & 424 545 TAN
A LTRSS B, I YR P9 I TS HK P-4 1 8
NAFLDI R A MK, ABFFREER S Z AL 1l 55—
BIXT6 4621451 HUAR B B e 1 1) vh 28 4 A B i IS PEE
JEiR, TSH/K VR, NAFLDAWGHRAM, AREF5E
GEREZORIE, S AR R D NAFLD 012 Wb i S a8 A
IR Z AR, XTRE TR RS e AEZES, &R
T, 3% 4 AT 7S I JE N TSHAK P 2246 5 NAFLD
OIS, BLRIOCEX —f8h8 . HATTSHIK P52 00
NAFLD & A % Ji W HAARHL G 9 AN T2, SB35 =T g
WRLITHLE . (1) TSHYER TTSHA A, il i 7wk
TR I (cyclic adenosine monophosphate, cAMP) /FBEH
TR A (protein kinase A, PKA ) /id& LY 5E )
%52 1K o (‘peroxisome proliferator—activated receptor

o, PPAR o ) IRAEHE AT B 5 T FEs S H - 1c

('sterol regulatory element binding protein-1c, SREBP-
le) WM, SEUTFIEAMHBTGRAZ "), (2) TSH
SRR AR AT ] RS 7 A0 B e g il = T s
fi (adipose triglyceride lipase, ATGL) mRNAFJZIL,
HETHDHIRGIT 4% 7 L (3) TSHIRIETEZ0 = £ A
WA, SRR (RS T AR, X
A% 5 TNAFLDIY &4 & 18

KFFTIKF5NAFLDINE R, HHRARK, HARIE
IREIE W HINAFLD 8 & FTo K5 g 107 28 e 1) ™ 2
TR MUIFHE LT 4EAL AR R IEAEE 1 . AFRER T
/N, NAFLDALEFHFTIK = TIENAFLDAL, SR £
% Logistic [ 73 B R & BEFT, K2 HUIR IR D) e 1 5
MEHEH & AENAFLD ARSI R 2, X 5LI0EE 20 %)
1 773451 FEHR R ) B I % 10 AR ARG 3 T 114 — S0 A D 1
FAER—H, MAAERER, 7EJHEHARSH
S, AEBE2 R PR B FT K SNAFLDI S AH G, H.
B FTOKE M TF e, NAFLD % 28 =g wie s 12 . |
AWFFEHERR T A HRIR B, X AR T BRI
RG22 R RE

WAL, AHBFFE 2 H K Logistic MM B8, BMI
MTG. SUA. ALT. AST/K-F-2HURARDIHEIE & I EH &
HRENAFLDIGE RN R, SRR 2 —5,
LG R DA R v DR R I 34 JE N AF LD A 0 37 £ 16 P
. ALT, ASTEEAFAET AN, HAKE SR
IFAnff sz, FPIEDIREREAL, Pk, XFFNAFLDEfEA
FELY [RIA HE S WA LT . ASTZK-.

Zr FRTdR, &AENAFLDFUR IR DI AE IE % (I EHE
HTSH. FTKERR & ENAFLDR B EE, HTSHKF
T e 2 R BRI R IE 3 B EH B 5 & A2 NAFLD A 15 [ P
., MFT,. FTKEATRE S HUR R D) RBIE & A EH B3
ZENAFLDIG K . PR, I R X R AR D fg
WHIEHEE, I HTSHK A T2 EH, 5T
FIEAIFNAFLDIY AT RE. AR, ARWFFEANAEAE—E Ja)
FRPE: B, AR A/ INEEAC R Y BB ERF 5T, ok
HITSH/KSEFINAFLDZ [A] (%) R SR SC ], 5 ZE AT AR
ARSI — 2D I R, S R A R UE
W, FUR IS 33% M T R4 24 A IR G AE PR A fE iR
BIRAE, HI2WiEs R 5 22 Wi () £ 5 IeAh,
AR LMEREH R, REEAR, NEkdsie
e B R

MEETTk: BRABIATILFHME SR, LR
oG B, BE®RI; RIE. BT HIBKE;
FVEVATRAEH T . L F oM BRA. RAFHRAT
WXEIT; WF AT LR AT RAH
X FEAR R G, BHERE,

AL AN H AR,
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