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[RER] FHRIEEE, 28BERRB;, TR

[ ZE] B8 T PRIRSEEF 69 2 A e (T2DM) B & TR £ K b B K S ks T = E 82 4200 I
Bee9 R, iR 415 Bl 2R IRE G E LW A TS R 0L IT B 4 R T AT T2DM 5 A4 fRJm 4 131 4] Fe 2t R4
284 40, Mol A A IGAT T ARMBE AT S RELE A RR S A ISR P LR (IMT) , 573+ 5 Gensini ##4;
Bt —F 4% Gensini 7F4 = 5455 HE R A~ A KA 20 34 48] (<15 %) P -4 33 ) (16~42 5 ) B & 44 64 451 ( =43
), iR ERIgAR, R ARSI oM FTIRILE S Gensini iE5 AR M, R MEABA Gensini 758
% FBG.HbAlc TG .BUN MPV IMT .LVDd % LVPWT #8840 2 ¥4+ @ FT3 LVEF 25 FAK(P 35<0.05) , #5 fkm4
TR 1R) FT3 KL% Gensini 75 6938 A T o4 S50 2 Z K TS (P<0.05), % nEMw 254 2+, HbAlc,
Cr ALT TG LDLC BAL ¥ ARAZ % F 2 Gensini #5691k G B %, TSH 5 E/A 2 48X (r=-0.128,P=0.013) ,FT4 5
IMT 2EAA% (r=0.113,P<0.05) , &5t RFPRMHFTEATRKAIRAR LG — ML ERRF, FI3KFERE G
bl B EAR AR IARK ALAF FAK FT3 K- 69 T2DM & 45 5 EALH O JE o) AL 497845
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[ABSTRACT | Aim To investigate the relationship among thyroid hormone levels, the severity of coronary artery dis-
ease and cardiac function in type 2 diabetic patients with normal thyroid function. Methods 415 patients with coronary
heart disease (CHD) were diagnosed by coronary angiography. 131 cases were accompanied with type 2 diabetes mellitus
('T2DM group) while 284 cases were not (control group). Biochemical indices, thyroid hormone levels were measured and
Gensini scores were calculated.  Color Doppler examination was followed to evaluate cardiologic parameters, cardiac function
and intima-media thickness (IMT). All the type 2 diabetic patients were divided into <15 Gensini score group (n=34),
16~42 Gensini score group (n=33) and =43 Gensini score group (n=64) , the above indicators were measured. Multiple
linear regression was performed to analyze the relationship between hyroid hormone levels and Gensini score. Results
T2DM group had higher Gensini score, heart rate, FBG, HbAlc,TG, BUN, MPV, IMT, LVDd and LVPWT than control
group with statistically significant differences, while the blood level of FT3, LVEF were significantly decreased (P all<0.05).
FT3 was significantly decreased in contrast to the increment of Gensini score (P<0.05). FT3 was significantly lower in =
43 Gensini score group than that in <15 Gensini score group. Multiple linear regression analysis demonstrated that HbAlc,
Cr, ALT, TG, LDLC and TSH were the independent risk factors for Gensini score. TSH was negatively correlated with /A
(r=-0.128, P=0.013), FT4 was positively correlated with IMT (r=0.113, P<0.05). Conclusion TSH could be used
as an independent risk factor for the severity of CHD. FT3 level is not related to the severity of CHD, but type 2 diabetic pa-

tients with low FT3 level should attach importance to cardiovascular events.
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O LA I A E 2 2 FUBE R IR (type 2 diabetes
mellitus, T2DM) £ % WLAFET-JE K, T2DM 3%
S M S0 I 14 DRV B It A I R I S
O RG TR MR F WS E, &
ERZHITE BN, BRI K5 5006 56 R %
Y1, R 2 s R B R HOR AR D BB R v e S
ORI KA R R R TR T SR, AE R AR
DIRBIEH 1Y 2 BORE PR B v, BRI K7 2
1 5 bR Sl ke AR i 7 B R B AL AR DI RE A G, H
i, A SIZIT H B D, AR 0] B BT 7E AR
B A3 B 118 R AR T 68 1 55 19 T2DM A 9 5 0 1
H, VUSRI HR B 2R AKOT X 5tk 3l ks 22 7™ 2 F
JERLCAETRE R SE MR, Sy i — 25 T fif HIR B 08 38 %
O I RS E R AR 2K

1 HBIFE

1.1 &

WA 2013 £ 1 A F 2016 4 6 A A& S WA
FERWR ST E#H 415 6], L9 F 1282 ], L &
133 i , 47 38~77 ¥ ,F 3 62.86+7.88 ¥, Fr A
REHTARD B EI R EEEZED A - ZLAR
oK E =250%, B ¥R R IER , H REA
B 185 B, TA B MR L HE 39 1, B 8 ALR
2], A A B 189 ], 4% = F A 3F T2DM
K RE R 4131 ), % ER 41 284 1, BEJR W 4 89
PlatEm R, 13 Fl &S EX T, B4 174
Bl 438 R R ,26 Bl &I ERE, AR
A A 1999 £ 1 R T A& 4 41 (World Health Or-
ganization, WHO) #| & t T2DM % W7 478, HE B 47
A DIEAE B 25436 97 89 R IR o 88 0 #HE 3 RO
Ry RBEEQTEMAERER . "EN 25
MRE, BEAER DS EN FEGRE TE
NIREA S FREBE QDB L R R
G BREMREURAFE QLI NARAY
v R BR T A B A (A R R F A RRLER
HFEME) ;OE SRR FIL L,

1.2 —RERE

WkEH—EFER, BFEER EH FaEy o
EONEE EE12h EHEEKXM, M mERF
IR B % % (thyroid stimulating hormone , TSH) | Jif % ¥
KR & (free thyroxine 4,FT4) i 3 = a8 B 7 JF 2 B
(free thyroxine 3, FT3) i B 4k Bx 3t & 1L 47 B 4 &
(TPOAb) 37 ¥ 4k i 2k & & 01K (TgAb) (fb % &

%,% E Z K bobas 6000 EE ®# 1t 2 & H % 9% 4 #7
BU) 5 M o 78 A 4 AL S 46 A7, & % 8 B (fasting
plasma glucose, FBG) | Jk % 4 (blood urea nitrogen,
BUN) . i AL B ( creatinine, Cr) | M1 J& B (uric acid,
UA) &7 % & B (alanine aminotransferase, ALT) | &
B [E B (total cholesterol, TC) | H i = &g ( triglyceride,
TG) % % & f& & & 2 & B (low density lipoprotein
cholesterol ,LDLC) 4% ¥, . 27 % & ( glycosylated hemo-
globin Alc,HbAlc) | i /N A F 35 /& # ( mean platelet
volume ,MPV) ,
1.3 Sk NEFEEENERENCERES
LgasE

M2 3 3 ik W RE i )2 (intima-media thickness
IMT) ;% 4% V9 i T M 2 2208 F 42 (lefit ventricular dil-
atation, LVDd) . ' || [ )& Z (interventricular septum thick-
ness,IVST) . & £ Ja & & & (left ventricular posterior
wall thickness, LWPWT) 722 % 41 11 4 %% (left ventricular
ejection fraction, LVEF) |47 7K 7 H &5 47 5K W 1 14 {8 g £
t (mitral diastolic early peak velocity/late diastolic peak
flow velocity ,E/A) .
1.4 Gensini #45

kA Gensini 1F 2~ & 4 3 &R 20 Fom & A2 E Bt
ATV 4, o BB &, 5k = 7k s R o A o A AR R
F.<25% % E it 1 4,26% ~50% 1t 2 4, 51% ~
75%7t 4 2 ,76% ~90% 1t 8 %-,91% ~99% it 16 %,
100% %k % 1t 32 45 B AR A B &k 20 ik o X 9 €
(EITE S G T SR TR I & FE i
Bex2.5, o BEx 1.5, 3T B x 1 [ S0 & T 1 AR X3
5,0 Bx2.5; 3T Bx 1 A0 E JE Il 1%0.55
AP S5 — 3 A 3Ox 1 8 Z 0 A %0550 R F X
F AR BB R R E RSO xD, BB
B AR A8 A B R IR B kOB A2 JE B Gensini 1T
4 RAE Gensini i B9 = 4L #0H T2DM B4 44
3T KA 34 Bl (<15 2 ) 24 33 1
(16~42 ) B & 424 64 (=43 %) o
L5 SitFESH

TTERA U xes T, A B LERFA ¢ 25,
THARRHA X Bk, FABRHLRRXALE
EHEMN, AMEFRBRBEREOMENS KN
HH 55 >k A Spearman A % 4, 3F DL Gensini 47 2
F Mg E, F AR R4 E 4T K K FBG HbAlc Cr,
UA ALT TC TG ,LDLC .FT3 FT4 TSH % {841 4 B
REHATLTEEE AR, P<0.05hZRAR
HFEEX,
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2.1 PAZEEIGR TR

AR W46 Pk R . TC  ALT  Cr, UA | LDLC
CRP .FT4 TSH .E/A IVST ZEWi 4l 0] lb 8% 22 5% B4t it
i X, GXF IR H#L, Gensini ¥4 FBG  HbAlc
TG .BUN LVDd 7£ B bR 41 i & T+ &5, FT3 | LVEF #£
WERRRZH 3 PRI (P<0.01) . MPV IMT LVPWT 5
TR LA St L (P<0.05;3 1)

R 1. MAERHFHLLE

Table 1. Comparison of basic data in the two groups

% A AT papilcE| P
(n=131) (n=284)
AR (%) 63.64+7.16 62.50+8.17  0.17
B4 () 82/49 200/84 0.07
W45 (mmHg)  140.05£23.60  137.05+24.12  0.24
&9k (mmHg)  78.57+12.59  77.60+13.85 0.5
LR OR/ ) 74.37+12.95  78.26x14.24  0.01
Gensini $E4) 48.41£39.55  36.75+32.73 0
FBG( mmol/L) 9.01+3.65 5.41+0.87 0
HbAlc(%) 8.12+1.89 5.86+0.47 0
TG (mmol/L) 2.60+2.25 1.93+2.03 0
TC( mmol/L) 5.12+1.26 4.97+1.44 0.33
LDLC( mmol/L) 3.17+1.06 3.17+1.25 0.98
ALT(uw/L) 25.70+17.95  22.74x14.89 0.1
BUN(mmol/L) 5.35+1.88 4.69+1.46 0
Cr(mmol/L) 83.80+26.09  83.32+23.06  0.86
UA( pmol/L) 412.82+121.40 396.76+109.63  0.18
CRP(mg/L) 6.15+9.77 4.88+7.41 0.15
MPV (fl) 10.33+0.84 10.12£0.91 0.03
FT3(pmol/L) 4.03+0.73 4.24+0.70 0.01
FT4( pmol/L) 15.72+2.33 15.69+2.48  0.91
TSH(mIU/L) 1.67+0.94 1.60+0.91 0.44
IMT( mm) 1.08+0.07 1.05+0.11 0
LVEF(%) 60.12+9.54 63.61+7.23 0
E/A 0.94+0.40 0.97+0.39 0.56
IVST(mm) 11.04+1.38 10.73£1.53  0.05
LVPWT(mm) 10.98+1.26 10.65£1.35  0.02
LVDd(mm) 48.01+5.51 46.29+5.17 0

2.2 HERRETLABERERLLE

TEMEIR IR WAL R] , FT3 BE#E Gensini PE43 14
A T RS, & wER R4l (P<
0.05) ,fH7E o 43 4] AR 70 4 L SR e G it 2% 22 5%
FBG .LDLC \LVDd 7E0% PR % = 7 41 2 3 T, LVEF
TEWE PRI = o 41 0 3 BR AR, 5 b vl Ko 4 L8R
BGitEE A v o 4 580 4 e R S i
H(F2),

R 2. ERFELE—BHIBLR
Table 2. Comparison of general data of different subgroups

of diabetes mellitus

- 5321 e [
S|

(n=34) (n=33) (n=64)
TR () 65.41£6.37 63.27+8.06  62.89+7.02
B/ (f) 17/17 19/14 46/18

W4 (mmHg) 142.35+£19.07 143.67+29.76 136.95+22.14
P9k HE (mmHg) 79.76+11.11 78.55+15.24  77.94+11.96

(/AP 76.82£17.60 75.90+12.40  80.23+13.04
Gensini PF4) 7.18+3.65  27.64+7.66" 81.03+31.08™
FBG(mmol/L)  7.64£2.99  8.39+2.63  10.05+4.12"
HbAlc(%) 7.61£1.87  7.84%1.66 8.54+1.95
TG ( mmol/L) 2.20£1.44  2.52+1.47 2.85+2.84
TC( mmol/L) 4.87£1.38  4.81+0.88 5.40+1.30
LDLC(mmol/L)  2.96+1.15  2.88+0.79  3.44+1.09*
ALT(wL) 20.12+11.62 23.39+16.57 29.84+20.43"
Cr( mmol/L) 85.09+27.36 82.94+21.51 83.56+27.86
BUN(mmol/L)  5.33£1.71  5.33x1.92 5.36+1.96
UA(pmol/L)  42691+110.88 404.50+126.78 409.62+125.11
CRP(mg/L) 4.47+7.08  4.70+5.89  7.82+12.18
MPV({1) 10.29+0.77 10.32+0.81  10.35+0.90
FT3(pmol/L) 4.28+0.63  4.06x0.65  3.89+0.79°
FT4(pmol/L) 15.71+2.64 15.90£2.10  15.62£2.29
TSH(mIU/L) 1.76+0.8 1.82+0.99 1.55+£0.98
IMT( mm) 1.08£0.05  1.06+0.06 1.09+0.08
LVEF(%) 64.53+£6.59  62.45+8.43 56.25+10.05"
E/A 0.90+0.25  0.82+0.27 1.23+0.49
IVST( mm) 11.22+1.13  11.00£1.38  10.97£1.52
LVPWT( mm) 11.17+1.14  10.82+1.15  10.96+1.39
LVDd( mm) 47.16+4.53  45.76+5.04  49.66+5.17™

a  P<0.05,b i P<0.01, 584340 LS ;¢ 9 P<0.05,d 2y P<0.01,
o,

2.3 ZIT&MEEIADHT Gensini TED BB EE

LA Gensini W43 N N AR i, DUAE IS W46 | &7
3¢ & . FBG .HbAlc Cr UA ALT TC.TG .LDLC FT3.
FT4 TSH iy H 728 & JE A7 Z o0 e M A 40 #r . 45
7~ ,HbAlc .Cr ALT TG .LDLC .TSH J& Gensini ¥
TSR R (£ 3) .

% 3. ZILLMEEASHT Gensini iFH MM BREZE
Table 3. Multiple linear regression analysis on the inde-

pendent risk factors for Gensini score

A5 B t 18 P{E
HbAlc 0.163 3.331 0.001
Cr 0.104 2.202 0.028
ALT 0.145 3.041 0.003
TG 0.119 2.438 0.015
LDLC 0.146 3.085 0.002
FT3 -0.068 -1.386 0.167
FT4 0.065 1.343 0.18
TSH 0.102 2.142 0.033
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24 BRBHERAFESOLESEHSEL Spearman
X7

TSH 5 E/A 2 A X (r=-0.128,P<0.05),
FT4 5 IMT 2 1IFAX(r=0.113,P<0.05) ,FT3 5%
O NEFEFR TCAHOCHE (R 4) o

xR 4. PRIZHE SO BRIEARIIE R ES T
Table 4. Correlations between thyroid hormone levels and

cardiac parameters

. FT3 FT4 TSH

&

{8 P {8 P{E {8 PIH
IMT( mm) -0.014 0.790 0.113 0.032 0.023 0.661
LVEF( %) 0.094 0.067 -0.077 0.135 0.044 0.391
E/A -0.088 0.091 -0.023 0.655 -0.128 0.013
IVST(mm) -0.028 0.583 0.015 0.778 0.020 0.704
LVPWT(mm) -0.061 0.283 0.018 0.735 0.010 0.847
LVDd( mm) 0.014 0.788 0.056 0.282 -0.101 0.051
3 it it

T2DM 5 5 .0 5 1 5¢ R % V), e o0 ik 2 3 3R
T2DM FBEAET I E B RNz —7 ) 5 alie.o
WA EL, T2DM A 9 500 95 A8 35 etk 3l Bk b 45
PR R A H 2 2 ki@ M (E0E IR 5 ek 3h
JK R WP A (AL AT R 58 T 2 . FEARAEGE
Bl DRI G 768 O BB Y Gensind P43 %5 540 768 .0
g K B S T R B IR Bl ko AR B R T i
SRR AR Z T ah R —5

MPV JEPFHY I /Nl D) B FE P bR A, 76 3 ik
SRR L6 5 9 1) g B 2R BEAL R o ke o B G 1
UM E MPV AR AR Sk A R
RS AE e E R B I A FE AR G R R 5 e
RS ARAR S ABESE R, T2DM A IRt 0o
MPV A0 87 W i, 3278 T2DM fR %
Bl R Ak 0 A5 B FILC I A5 XU 388 0, S 2H 40
7R ,MPV FfiZ5 Gensini P-4 A T+ T i RO #a 3,
BARWGETE  AA Rt — 2D KA ISR

OIS R G2 AR RN R E R
—, BRI ATl R A L A A i F i 552 1 e
RSPk EERE AR, (HREFEAF I 200 5 R AR DR
SRR R B PR AR T REUAR X T o5 (1) 52
X EIEH 0 1Bl 7 IR BR B 27K R 2 91 T2DM
B, R 2 X el o B A I TR b . ARG
ATLUA Y, T2DM & IF b O /B 1Y) FT3 7K s alied
OB F AL, FURER 21 /0T R, B Gensini
VEOMA Tt etk sl b 22 ™ B A B A N 2, B P R

H FT3 ACF-EHETHEN RE, & o 4 SR 21 LR 4
TR, HEad S b d S84l
R S22 X, TS8R, 0k 4] FT3 7K
R KT AR R R AL, HAE T E bR s ke A 4
Bilrf  FT3 KA, [ 208 & B, FT3 KA
5 5eE M P i 256 B 7 B AR B B O T L2 el O
FIIS7 GRS R 2 5 Gensini PR TUAHZE, IIAH,
FT3 0] LAABCA) 56055 22 9 B 7™ B e B 1) — A T
R, H5ATSHE H FT3 JEA S 7600 1™ F AR il
STAHSENS AR ST ZERSIE T H B IR A R fE R A
Rn, it —2Zu g mIA 54T BoR, FT3 . FT4 #1 5
Gensini P43 2[RI A 4 (1 FH &1, 0878 FH X AR 1Y
FT3 7K AR e s S 3 el AR SN K R i A2 R B
Ik B R R N 22— P RUIE T3 25 G
TERMEG 0 . B FT3 5 Gensini PEAMGFIIENE, 4>
SR — A RAEA I EE W HL, 7 T2DM & 5f:
L R R I A HR R 3 K, X T FT3
Wk DA R R S D RO A R R A

TSH VER—FhiEA HURBR DI AR I R e br , A A
SETHURIR PR e R IR0 525 . BEAE AR 25T
7R, TSH 546 MBS 2080 s | il 55 5
OIRIfER R ZEA X, FEARRSE T, 2Pk RIa 5
Mrig/R, TSH 5 Gensini PE434H ¢, #2278 TSH 7J4E N
—A~ Gensini YA fER R, (HICIRTERE R
ZH 5T R, Il AE NS R 3 AN AL [, B R & A%
4[] TSH AGeiter2e 57, A —TEH X 11554 1] 8 3%
B ERRS 4R 10.6 AEAIBESE £ IR, TSH AR
I AE AL AR ZR 25 D), AH 5 A O 14 (R B
FRIK A A WA, TSH K5 768005 &
WM AR A LY ARHIE T AR & B R A S,
7R TSH A JInEE el o ] .

DR IR 38 22 4 10 L4 2R 48 vl R 0 R Y
A8fk, HUIR R T BE S 8 60 A R G e R
PR OB Rl S MO Bhad i, A e R
O ETIRE 5 HUR BRI R B VI OC, AWFoT 0 W 52
T HUR I E K 50 IESEH A RE R & R B 5T
7R B 41 IMT , LVEF . LVPWT  LVDd 5 X% #8
A LI Go it 243 3, 3R T2DM & 91 5 0 R
YL IR EE T Y WA S B R, B
Gensini W43 1% T e e bR 20 koo 722 7™ 50 B A N
LVEF {H 21 TME T & 7041 LVEF {1 LVDd 5
R AR AR 3 G it 2 7 L ; Spearman A1
KT iR FT3 FT4 TSH 5 LVEF (B3 JCAH M
] PN A AF 5 U 45 R R R 98 28 5 90 0 JIE ) B 1Y
KR, K FT3 | FT4 535 504 AR N AR 2 3 AH
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XK GEFRIIR N R I E, FT3 5 LVEF [0 2
BLAAE G, BB IR AR 3 1T RE R2 M FECR R 2R 1Y
AR, Rt R D E T BE ", ARG T FT3
5 LVEF R A A fr i — 25 97 RAFEA ok W
52, oy — Mo LS [R) B 7 5K 1) i 32 458 1) e o
g R TR HUIR BRI R K 1928 4k, R B FT3 {E AR L
AT I REZ M B B T I, FT4 TR 2
TSH J& 2 % 1k, H FT3 . FT4 345 E/Em 2 i A
S ARBIR ALK Iy — s W ek 0 2R A ok T B
RUFEFR E/A JEFTAER , Spearman 13¢50 M7 i 7 TSH
5 E/A BAE FT3 . FT4 5 E/A ¥ I0H LM,
E/Em {EZ N EF 5K T RE A0 SUBRFE b, 58 E/A T RE
SR 2 SRR AR, AR5 R 43 4 O i I
AEABES A AR, BTG E/Em (EHE17 00
A WO FCIR AR B K F 5 T2DM & 915
O B D IEET SR DI RB W X RANE 4T, — o R
T ARSI N R 2 Ak

T2DM & FF5e8 0o F8 35 et AR 3 ks 22 114 i PR 42
I, 5Z2REAR K, ARFFER TSH 7] 1E R i
— ST SER I K, FT3 BARIEA 5 IR 3 o 28
47 B R B R ST A O, {BLE T2DM A 1 e O FR
1 FT3 7KV Bifi 2 et bR 2 i 728 7 e 3 P o i 2
HEATHE T I, FT3 5 Gensini 1143 A e AT 75 K RE
AWFFEHATHE— BT, BRI IR b, FRAT 1475 0 A
XHIE FT3 /K1 T2DM 5 (RO IS RESEA T REA
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