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ﬁ%i%?e : B AR REH (CAG) B 69 MR B 4 5 A BLAE KB 2L K- A2 55 IR 3 B
R AFEH (IMR) #9ta£ M, Fik I 2018 5F 6 A—2019 5F 6 A EFHEHL Sl % 5mEH ER#kis e
103 4] BEAE AR R S0 WE TR B F —AFA, ARFZRIITE L IMR P8 (22.32) A5
RYE, ¥ EEHH IMR EFA (IMR<22.32) 58 #l4= IMR &40 (IMR = 22.32) 45 4], 420 5f bk &
F A A F AR, F5 IMR #ATMAXESAT, A IMR ALY @R Z#F S TLEER 5. ER  IMR
F BB E R YA D R E L ] T IMR B2 (P <0.05), IMR FF &40 8 % f iF 5 R B Bk B KT |
IMR & T IMR E5 28, % HDL /& T IMR E5 20 (P <0.05), IMR 5 4R B4k #K-F 2 B4 % (r=0.413,
P =0.000), WY HDL KT Z itk (r=-0.326, P=0.028); fif &R BEEIKEEKT b =0.248 (95% CI :
0.042, 0.871), P =0.031] & IMR # L% a B4 (P <0.05), £t CAG EF 0 B F i 5 R B4 Ik
B — AL LA, iR SR B KB 3 KT AR TR A CAG B 69 MR B8 AR IRMIGER A, F5

IMR #3,
KR . DRI EIE MR BIER  hEEFAR
FESZES : R543.3 HAFRIRED ¢ A

GGT expression level in chest pain patients with normal
coronary angiography and its correlation with IMR

Cun-kui Zhu, Jing Dai
(Qinghai Province Cardiovascular and Cerebrovascular Disease Specialist Hospital,
Xining, Qinghai 810012, China)

Abstract: Objective To investigate the glutamyltransferase (GGT) expression level in chest pain
patients with normal coronary angiography (CAG) and its correlation with index of microcirculatory resistance
(IMR). Methods From June 2018 to June 2019, 103 patients with highly suspected coronary heart disease admitted
to our hospital were selected and divided into two groups based on the median IMR of the anterior descending
coronary artery (22.32U), such as normal IMR group (n = 58) and elevated IMR group (n = 45). The levels of
biochemical indexes in patients’ serum were measured and compared, the correlation analysis between the measured
biochemical indexes and IMR was carried out, and multiple linear regression analysis was carried out on the
influencing factors of IMR value. Results The proportion of patients with history of diabetes and hypertension in
the elevated IMR group was significantly higher than that in the normal IMR group (P < 0.05). The elevated IMR
group had higher GGT level and IMR value as well as lower HDL level than the normal IMR group, with statistic
differences (P < 0.05). IMR was positively correlated with serum GGT (r = 0.413, P < 0.05) and negatively correlated
with HDL (r = -0.326, P < 0.05). Serum GGT level was an independent correlation factor of IMR value [h = 0.248
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(95% CI: 0.042, 0.871), P < 0.05]. Conclusions Serum GGT level is elevated in chest pain patients with normal CAG, and

its elevation may participate the coronary microvascular dysfunction, which leads to the increase of IMR value.

Keywords: coronary disease; chest pain; microcirculation; angiography
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1 #FERSAEE®
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VEHL 2018 4F 6 H—2019 4F 6 A 7575 4 Uik 1.
BN ERHE L2 1Y 103 BB 1E iR %, H
e, B S2 1, bk s AR 35 ~ 75 %, FE
(54.69+6.54) %, GyAbRHfE : OIFEAT CAG K
Q& BAE A, HEBRbRUE « OF 28T |
JFEShBEAR 4 s @QBA CAG KA MRS 23IE 5 QK
PR O BERL S AIFSE

1.2 FHik

12,1 —fAbiE  ABEIEEBE TR, B
FEHER . AR . B, R . R SR RERE A O
WES ( LAN SRR O ) GO . BRI s . il

1.1

JES . EMAERE S . WA s R AR s, A EE R AL
(BMI) =K% (kg) / HE&E (m’).

122 CAG#E AR A0E . X .
AP AEbR . =R BE AR5 A, HERR
FAREEZUE. BE LN CH, HHIIE4S BT
HFHER L, WA G REEpesik, i
FENGE DS =ty i b S s il iR e i el T T
JEHE B A . SRS SRR A, T
FNK T B R FT— B B Bl [l g oA D i 7% 4%
SLHETEER R R 22 R TS ( Je il e A i 25 BR A
A, [E 25T H34020932 ) JEATJRIERIRIEE 5 Jaiil R
JE AR AR . AR R A 20 R AT P A % A
AT _ LY RREF AR SRS, B 5 R DIBCRZ K
30 ~ 60° , VH I E 208 B ]IS #0280 5
WEE, B AMECEE RSN fr B R AP S 36 A S22,
23k N eb R Bl T 2 T e A A 2 ) s BT 1
BBk AR L. W S22 YT R TR SR R A A
i, R RN R A WU A S R (R
PSR IR IR AL = 2 e A PR R, 250
F H32023409 )60 ~ 80 [U/kg . EhBR4ERimfIK 3 Sk F
EARFHIZARAF, EZ5EF H31021343) 2.5 mg.
R H S (o ss REDIARA R, EAHEF
H11020289, 200w g ), LIS H AG R, i
SEER S =k =0 5 S N ) IRz AR E . )
RIS 220 A58 A TSIk E B sh KSR IR B 5 1 3 22
AT, B FUCHE R = —m L
SRR AR . R E R R AR e TR A
Fhest FEATIHR S, ST O sAm e 7k )
JKFF 177 )ik BT, el S48 24 1 AR S kT
FUJr ik Ay 1 2B RSBk IF 0, 48 27 J5 W88 )
R4, USRI IER 5, AR B IR
EIEAT LRSI 11, [RI SR 45 5 TR 20 bk ) A
Pk 58 ik AR B0 JikF 1 A0 R T AR s R A 7 A
2, T2 ACRERS, fAlREhk (ZERTRH . A2
HIRME + S0 ). AbRahik CHETRHL + 207, £
FURM + k07 . ZERTRMY + ki, IEAL + kA7 ). R
SEASH RPN 5 AR S K Lk I 2 SR T2 Xt
HEPRICRI SR B, T s m AT A 15 ~ 20 ml
SR, 4 ~ 6 h KBREALE, s aLikin. 25
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JEFIEE ™ TopeE, PR <30% $R R EERAE
e 75 WA 30% ~ <50% &R R B AE 5 B A T AR
50% ~ <90% $& 7R 1 BERAE 5 PR T A = 90% $& 7R
WAMZE 5 MR R 7 2 %,

1.23  IMR MF  JEJFHCER R bR A B
TR KTRE, FEAHEMALE 6 F 1551 4851
TREESEIO, KE RS B B 522 3 v sk
Zan I 518518 A, Sheifit S Bk g
kAR 2/3 Ak, RS Bl kA S A [ 0 T2tk
ByFHa ( Big) ARAR, Y5 12711] £ CFR A
I, HEVE 100 ~ 200 w g FURHER HM AR FFIM A 258, &
SEAEVE 3 ml AEFERK 39K, B 3 IRIEL KAL)
SERIE ., e SRR AT E SR (TIPERME 2
AR, FEZ5iET H20052583 ) 140 . g/kg/min, B
AV 3 ml A FERIK 3 K, B 3 RECK R MUIRAS T 1%
SIHEPEIE (Tmn) 5 [FEHE SRS R ek 3 ik
JEJ1EE (Pd), IMR=Tmn x Pd, 4 130 LT 1540
A2 b A — W WR R AT BTG - IR T SRR
XU NS 5 O SOM ST BB s 2s 5 il
JUEEO R H B B A B th kR
OAEFER ELIME <85/55 mmHg, &t Frh 3z idxi 4
A1 BUGORER, BRSBTS
A5 2 2 TR B Bk AT R S IMR JE Bl 5.53 ~ 67.98,
PLIMR H A7 % (22.32) 1R o dd ik, % H#
4 IMR IE % 21 (IMR<22.32) 58 {4 #1 IMR J 7 #H
(IMR = 22.32) 45 ], IMR 1F % 20 5B ¥ 32 7], %«
PE 26 6] 5 4IRS 35 ~ 68 B, 1 (5236+6.58) %,
IMR FHim gl B4 20 i), Lotk 25 i) 5 4F4% 38 ~ 75 4,

) (5321+653) %

124 ZMAMFIRAREN  ABRES 2 KR
IR 2 Sk 4 ml B8 FHoskm s, FH4A
A (RED TS24 H, A5 AUS800) i
DU RRFT I3 A 20t 5 R G . 25 IR IbE (FPG ). HH il
=HE (TG), MAHREE (TC), H# A (HDL),
% R & (LDL ). 1/ ( PLT ) i £L84 1 (Hb)
KF

1.3 MEIEHR

HEE AL R — Ok, B W =465 2 IMR,
IR AR RS S IMR AT R SEHE T
1.4 FitFEFE

Bt o3 R SPSS 20.0 GEit#k k., BRI
P + bR (X xs ) SRAHOIER [M( Py, Py ) ] R,
LB o KU sk ARG 6 5 1A A A L B3R % )
For, WEM x5 ; MO T Pearson 15, 5101
K Z oM I 22 4R PR [l AR, P <0.05 N2 A4

e Y,
2 #R

21 WHBEMERLE

IMR IF % 41 5 IMR F+ = 41 4F % . BML. 51,
CAG Z55L . Feb O I o 50 I i B . R 0 sk
RIS A, 28 xR, 22 R IEE TR U P >0.05 ),
IMR 1E5 415 TMR Fh 5 2008 PR sk R0 g 1 e s LA,
LRH G FE L (P <0.05), IMR FHE41£ T IMR
IERH, Wk 1,

F1 FMAHEBE-RAEBLR

IMR IE#41 58  5236+658 2624+3.52 3226 35 23 26 32
IMR JH@41 45 5321653  2656+3.54  20/25 20 25 23 2
txfH 0.652 0.457 1.167 2575 0.401
Pt 0516 0.649 0.280 0.109 0.527
IMR THE41 33 12 29 16 26 19 24 21 23 2
o x:1H 15312 4627 2728 0.259 0211
P 0.000 0.032 0.099 0.611 0.646
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22 WHEBEEYNFIERE IMR BB

IMR 1E# 415 IMR FH&4] FPG, TC. LDL 1 Hb
KR, &k, 2ZRIgE L (P >0.05),
IMR IE % 205 IMR F+ & 41 TG 1 PLT K ¥ He g, 4
Mann—Whitney U Wi, ZRIGEE X (P>0.05).,

IMR 1EH 45 IMR T 404 & BE 55 BKEE A HDL 7K

Wi, Zkuls, ZRA%02FE X (P<0.05), IMR
T e 2L FR I A3 Ik K /KT = T IMR IEH 4,
i HDL AT IMR IE# 41, IMR 1IE% 415 IMR F+ &4
IMR b4, 24 Mann—Whitney U ¥:5;, 258 4tit2¢5
X (P<0.05),IMR FrE 4l F IMR IE# 4 (P <0.05 ).
W 2,

F2 MABFEEWMULFIERE IMR LR

IMR IE# 4 58 3425 +10.36 6.12+1.29
IMR JH=4 45 4336+ 10.25 6.36 +1.32
HZAH 4.447 0.927
PH 0.000 0.356

23.25 (18.32, 26.58) 4.96 +1.32 1.58 +0.34

23.58 (18.36, 26.82) 5.12+1.28 1.23+0.36
4.254 0.618 5.050
0.783 0.538 0.000

IMR IE# 4 2.58 £0.74 184.36 (169.89, 212.54)
IMR FHmgd 2.67 £0.72 186.97 (170.34, 214.69)
VA 0.62 0.655
PiH 0.537 0.513

135.36 + 11.35 12.65 (10.68, 18.69)

137.25 £ 11.31 38.68 (29.54, 43.76)
0.84 2.064

0.403 0.049

2.3 BLAEWAFERS IMR BXES

%t Pearson #1 3% 43 #7115 i, IMR 5 FPG. TG,
TC. LDL. PLT fl Hb J& #H X% (P >0.05) ; ifif IMR
SR AW R IEAHSC (P <0.05), 5 HDL 24
X (P<0.05), W#3,

24 IMR ZmEZES &R IFDH
LA 52 B 65 JIK B A HDL o A 728 &

AR, LLIMR l

AR, FHZ ook A A S e, LT A s k%
JIK i 7K SF & IMR B9 0 57 %2 0 R R (P <0.05), WL

4.
®3 BWEMLFIERS IMR WEX R

R AlREFIN 0.413 0.000
FPG 0.145 0.427
TG 0.076 0.683
TC 0.261 0.110
HDL -0.326 0.028
LDL 0.106 0.516
PLT 0.174 0.280
Hb 0.029 0.872

®4 IMREMEAREZTLERRSTSH

HDL 0.136  3.881 0392  0.065  0.143
AN 0248 2156  0.031 0042 0871
3 itig

Ha e 43 O PR RN O IR PE P AP SRR - O TR
Mg R BRI | A PR S MO U
FEAE 5 AR URPENDE T B g | i . AR
T R R A Kot B - RO S T B
52 AR EE AT 85 B Sk N A TR R B, O
DRPEN R R P L S R RS A e T (72.23% ),
AR VS g i 8 R U £ (158.06% ),
PR g 8 P T AL o T AR DR B e AR
CAG H6 2 F ik AR W7 seE DR 30 ko 728 e 2 4l
WA A TFBe, (A —Lef/ Vi E U AR . B
FERASE MBS R BL, SR SRS S AN R AR D e
WA . NI TREh KR RSl ik i 2 ik o Bk
RENPK RGN 95% B LA b0 TEH BT BiEh Ik 5
TSR A I R HARIE R, il fok S5 2P 2k
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LML R DL M. Il RCEERAELZ T, HR DU
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HDL 7K V- B B A S B i It A7 T i3 5 | ke ek 3
Jik it 2R84 5, I PRI SR & IMR [ A A 7
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