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[(WE] a4 WeEmkahkEimi (CSF) B IME MK —EIA A (eNOS) K, P HLS CSF KA
Ketks Fek B 2018 4F 1 H 2 2019 4F 12 H e Be Tk shfikas s A afii2 1) CSF & 36 HlfE MR xT 4, LA
[RJHA A et 1 bR Bl ik 52 462 JG CSF BN R 36 BITE Xt IR . o O IUBIFE M I 3 % ( TRC ) PEAN iR Bl ik
ML HE R, ELISA ¥ IU5E ML7% eNOS & i, JFatrmiE M et:. 4 % CSFAL LI (LriffEx. ZRljEx. A
FEEAR K ) 19 TFC M1 3 32 M4 #9°F-3 TFC (mTFC ) ¥ F X 4l (P #7<<0.001 ) , CSF Alifi i eNOS KPR F X
MEZH [ (46.40%+5.57) ng/Lvs (59.91+8.75) ng/L, P<<0.001] . Pearson fHXIE/ M s, CSF B mTEC 5 14
eNOS K2 MAHK (r=—0.658, P<0.001) . & CSFHEF ML eNOS /K T I, H 5k 8 bk i s 2 2 7
ISR, eNOS FKik FHEATRESE: CSF A ZLRIA
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Correlation between serum endothelial nitric oxide synthase level and coronary slow flow
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[ Abstract ] Objective To determine the level of serum endothelial nitric oxide synthase (eNOS) in patients with
coronary slow flow (CSF) and evaluate its correlation with CSF. Methods Thirty-six patients with CSF diagnosed by
coronary angiography in our hospital from Jan. 2018 to Dec. 2019 were enrolled (CSF group), and 36 patients without CSF
phenomenon who underwent coronary angiography during the same period were enrolled as control group. The coronary flow
velocity was evaluated by thrombolysis in myocardial infarction frame count (TFC), serum eNOS level was measured by
enzyme-linked immunosorbent assay, and the correlation between them were analyzed. Results TFC and mean TFC (mTFC)
of all coronary arteries (left anterior descending, left circumflex, and right coronary artery) in the CSF group were significantly
higher than those in the control group (all P<<0.001), and the serum eNOS level in the CSF group was significantly lower
than that in the control group ([ 46.40+5.57 ] ng/L vs [ 59.91+8.75 I ng/L, P<<0.001). Pearson correlation analysis showed
that there was a negative correlation between mTFC and serum eNOS level (= —0.658, P<<0.001). Conclusion Serum
eNOS level of CSF patients is significantly decreased, and it is negatively correlated with coronary flow velocity. Low eNOS

expression may be an important cause of CSF.
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DR M A B2 HRE SR RO TE AL . AT SRR
2018 4 1 H % 2019 4F 12 A e B 17 eIk sh ik 1
SR HRIZ ) CSF B A IEFE 0T 4, e L i i
eNOS %, i+ CSF 517 eNOS KF- Iy AH I E,
DI R4 7 CSF 0 &L S AL B k4
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1.1 AR AT % ARFGTR B B AR FEAT 1Y “B5 4
SO T FUCE e IR Bl kA i R B R R BEAL . XUH
ZRIFPEATA I 2o mimRiRE”  (FHS
ChiCTR-IPR-16008950 ) , 7 #F 5% % £k 44 A 2018
AR 1A 22019 4F 12 A 78 3 Be A7 e 4R 3l kit 52 K
A2 B CSF 4 36 ) (CSF4) o M1 ¢ 1
Ll A5 N [ H A e 47 e IR Bl Ik i 52 4 A B8 A
A 36 B XS B, AFRME: (1) 4F#E 18~
80 % (2) &RBNIkiE KA TA12 CSF 8iZt ik
Bl ikt 5 A A i A B T W S e AR 3 kP 78 . JE CSF
M4 (3) BB ARA I 82l E 1 eNOS.
HEBRbRdE: (1) MBI R 2 (2) BEfE
A DRI AT L

ARSI IR, IO SRR

B2 IHEE (No.2016SL006 ) .

1.2 ARFpRdiiik Erm S CSE S Hitng  mlik
SR AR L PR BB KBEA, R HIARME Judkins
AT AR NIE R, WO HUESEEE 2 ( thrombolysis
in myocardial infarction, TIMI ) il i i % ( TIMI
frame count, TFC) T 47 [ & i1 22 11 % 3 (left
anterior descending branch, LAD ) F1 7 Ji€ 32 (left
circumflex, LCX) W%k, FZ w5 &M 14 iR 3l
Jik (right coronary artery, RCA ) Mi%{, Bl M 1k 52
T 1y FE A e AR Bl bk 28 4% S IR 3l ke s b e Ak
FYMIES . B SR e (1) 3525 o 4 g e R

(3) 3530 ] B FE A o A5 o A Wi SR 5%
FIBNIR A SR Sk AR ic AL . IR B4 52
M ZEsFRIC R (1) LAD hiisr XAk,
W HAEOARAL, #5 LAD 28042, AT O
RAY A AL (2) LCX IR AS v
KA i 4> XAk s (3) RCA HJE IS Sk
BES 143, M T LAD % LCX Fil RCA K, ¥
HTFC R LA 1.70, 15 2# 1E TFC ( corrected TIMI
frame count, ¢TFC ) . TFC {Ek K, Il jm i B s pe:,
CSF & 0 3 F A H T3 — S i TFC/cTFC
Bt 27 117, LAD. LCX 2 RCA 3 3 I 55 1ty
S35 TFC I mTFC Frn o FT A ek 3h ik 52 Y ot
BN IR FL 2 450 F 5 WA A BE iS58
B, FEAER L e AGAE i P RS S R
1.3 i eNOS #ml 7 ik A B e ik 3h
ikt AR o 24 A SEER S KT 11 PN 179 3 52 45l
SERBNIK N MFRAS 4 mL, 1 000X g &0 10 min J5
B b2 3, B ELISA SR & (b m 584
YIRHECA BRA D ) 52 L7 eNOS & &, BiEbriNAE
450 nm PR FIEWOLEE (D) {H, kbR ih 2
THEFE T eNOS /K, K FEIA 4~150 ng/L.
1.4 %itspas® W SPSS 25.0 FFE T4
S THEEERI ¥ s FoR, 4L H R R ST
FEAC (R 00 THECTORE LGB & 43 86, i)
FEBCRH o K6 . AHOCHERF97 R Pearson #H12G43
Mo XIS, #507KiE (o) 4 0.05.

2 # B

2.1 AR F—ETAE AL FHE
BRARIE, FeZILG0A 36 9] CSF 3 il 36 %) A,
P4 R AR, MBI, BMIL WM st & I)F4E
DL R 251 22 5 ¥ gt 24 L (P#4>0.05,

SINKEAR YR s (2) 2 52 7] ik B A5 7 A0 iy B *£1) .
1 WAHAMRIR—HERLEE
N=36
T H X RE AL CSF#i giiHE Pia
W % xts 62.48+8.45 63.26+10.17 1=0.354 0.724
B n (%) 21 (58.33) 17 (47.22) 7 =0.862 0.345
BMI/(kgem ), xEs 23.46+1.32 23.81£2.04 1=0.864 0.390
MR, 7 (%) 8(22.22) 13 (36.11) 7=1.681 0.195
BIIE, n (%)
e I 13 (36.11) 15 (41.67) £=0.234 0.629
BEIRI 6 (16.67) 8(22.22) £ =0.355 0.551
FHZ, n (%)
B ] DT AR 14 (38.89) 16 (44.44) 27 =0.229 0.633
ACEI/ARB 10 (27.78) 11 (30.56) £=0.067 0.795
B A2 AABH T 57 7(19.44) 9 (25.00) 7=0.321 0.571
5 B 5B 6 (16.67) 9 (25.00) £=0.758 0.384
MBS 19 (52.78) 22 (61.11) 27=0.510 0.475

CSF - SR Bk M ML s BMI: AR HEH5 %0 ACEVARB - IfiL 45 55 7K 3P AL i 71/ M 8 55 K 3% 11 A2 AACREL A 79
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22 B EEIRI IR LA SERNFE 2
iz, CSF 445 145 00 TFC A1 3 145 1Y mTEC

TECSF B &, 18 1w 2 N LAD % 5 R 29 %
(80.56% ) , B LCX ¥k 23 7 (63.89%) ,

PE PR, 2R A5 (PH#<0.001) . F ) RCA SZHM 20 32 (55.56% )
* 2 WASBETIKIBKITREE L
n=36,xts

215 LAD (cTFC) LCX (TEC) RCA (TEC) mTFC
X Ry 19.02+4.37 13.40+3.83 16.78+4.15 15.86+4.71
CSF4H 37.61+7.12 30.54+6.18 33.69+5.87 34.26+7.52
t{ﬁ 13.352 14.145 14.114 12.442
P{E <<0.001 <<0.001 <<0.001 <<0.001

CSF : el IR s ik 37 ; LAD : A2 TR S s LCX : 2208 32 s RCA A5 RSNk 5 c TFC 2 4% 1O UL R A4 L3R TEY ; TRC + O ILRE

FEFAE ML ITAL; mTRC - P340 URESEIA AR LA AL

23 B hE eNOS K-F b4 CSF 4L HIxt i
HBH MM eNOS /K734 (46.40+£5.57 ) ng/L
H1 (59.91+8.75) ng/L, CSF 4H Ifil 3 eNOS 7K - i
T, ZRAZIEE X (1=7.815, P<0.001 ).
2.4 CSF %1 % % & K3 bk fn i ik B 5 A 7% eNOS
K #9 48 % H Pearson AH 5& M 43 M1 45 R R,

CSF 4 8 3 ) mTFC 5 1L 7 eNOS 7K - 5 B A 5%

(r=—0.658, P<0.001) , WK 1,
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CSF : AR BN IS LI s mTRC : SF-14.00 U ZE A 4 1L 7 W55 5
eNOS: [N 7 Bl — AL A A il

3 it i

CSF X — 455k 4 5 9] th Tambe 25 F 1972 4
HIRIEH, 4 CSF B E R s kg 52 Bon itk 3l
Jok i A JC B B A, (LMo 1 i€ . CSF A&
HS R KA DI R, A RN
DB DR E R ARG SR . R
SK CSF (1 & IR DR i AN S8 4V A8, H 353k oA R ek
S IMLAE N R DO AR - HOC R R > —

WEE P ILAE N B B RS A 5k 1 thRg,
EFORAE ] EBUREE NO RIS R £G4k 71,

NO & H1 eNOS fit b L- K2R 5 B, SR I 3T M &
S LA AR A R  RR M, 7 A PTG
SN B YRS A S IR, AT RS I 45 T 5k
i o FEAAR ORI TR T, eNOS
FIR T IRFIARIBE, 4k NO ARk, 5L ImAE N
FeEPak S, PR 3E I, S0 i v e
W I LI eNOS KV — Rl TC A YT
Hr eNOS i FETERY Jik, e B, Al
BRI SE R, JFO e O IS LR
ARG P, BA BT S
WEAE B 58 & B0, e WK 3l kol 7 P9 2 g g
fist 7 CSF & H o 0 18 &5 2L /A {4 Sezgin g
K T CSF £8 35 il 30 Jok I U A = 1) 1485 5K 2
fE ( flow-mediated dilation, FMD ) , &3 CSF &
FMD & 35 080 55, £ 75 A7 76 108 9 B 2 g i 15
Pekdemir % ' Fl Yucel 45 "' ¥J1F 52 CSF % 14
NO ¥k i K, JF 5 mTFC 2 HA X, AW
45 B[R 7R CSF 4 8835 1L eNOS /KK T 1E
BT IR, SRUTATREAATE M N e The i, H
CSF £ i mTFC 5 ML eNOS /K2 FAH5C, 1P
SeE PR B bk I U R B 1 Y CSF R, H: eNOS /K
S BEA,  HR 02 SRR B S A,
PN K¢ HBE RS AT HE S 8, Ak, Mangieri 457 %
CSF SR (10 LA ZUEA 7 37 5 B L 280 4 i 7K i
B MR RO S I NS, L% S &
PR CSF H AN E il A J AL A g B /b, dE— 20k
SEMAS A BZ B0 TE CSF R A . BB PR EAE ™
AWFAA T RIRYE . B, ARWFIE SR
WSS, AReffia R CR; HIk, HTHARK
AN, TEHAT AT E 0T B, MRRT R
HATREVS, 13 eNOS 7/KF-5 CSF & Hifa I C &



.« 464 -

MR R 20224R 4 H, 43 %

WA fFE— R

Z5 L TR, CSF H & 1M eNOS /K- T %, H

AR B DK L 0 R 5 A OG,  eNOS ik T e n]

4|

fE & CSF I E LA

[Z& % k]

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

CARVALHO F P, AZEVEDO C F. Coronary slow
flow phenomenon—adding myocardial fibrosis to the
equation[J]. Arq Bras Cardiol, 2020, 114: 552-553.
ZHU X G, SHEN H, GAO F, WU S J, MA Q, JIA S, et al.
Clinical profile and outcome in patients with coronary
slow flow phenomenon[J/OL]. Cardiol Res Pract, 2019,
2019: 9168153. DOI: 10.1155/2019/9168153.

TATLI E, YILDIRIM T, AKTOZ M. Does coronary slow
flow phenomenon lead to myocardial ischemia?[ J/OL].
Int J Cardiol, 2009, 131: e101-¢102. DOI: 10.1016/
j-ijcard.2007.07.069.

MONTONE R A, GALIUTO L, MEUCCI M C,
DEL BUONO M G, VERGNI F, CAMILLI M, et al.
Coronary slow flow is associated with a worse clinical
outcome in patients with Takotsubo syndrome[J]. Heart,
2020, 106: 923-930.

BRI, E BB, Tk T IR Sk i i S R Sl ik
TRE PR 5 I A R TR T] . b R ER A, 2016,
31:555-558.

HONG F F, LIANG X Y, LIU W, LV S, HE S J,
KUANG H B, et al. Roles of eNOS in atherosclerosis
treatment[ J]. Inflamm Res, 2019, 68:429-441.
YILMAZ M, DAGLI M N, UKU O, BILEN M N,
KORKMAZ H, ERDEM K, et al. Focusing on a
complete blood cell parameter: mean platelet volume
levels may be a predictor of coronary slow flow[J]. Vasc
Health Risk Manag, 2017, 13: 255-261.

TAMBE A A, DEMANY M A, ZIMMERMAN H A,
MASCARENHAS E. Angina pectoris and slow flow
velocity of dye in coronary arteries: a new angiographic
finding[J]. Am Heart J, 1972, 84: 66-71.

OZDE C, AKTURE G, AYTEKIN S, SAYIN A E, AY
E K, COCKUN G, et al. Assessment of the relationship
between coronary flow rates and myocardial perfusion

abnormality in patients with nonobstructive coronary

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

artery disease: an observational study in cardiac
syndrome X and coronary slow flow[J]. Nucl Med
Commun, 2019, 40: 1122-1129.

T B EE N R D RE AT AR O i R HILT ]
DEZERR,2021,33:195-198.

IR, e . A B — S A UG S AR PSR Y
WEFEHERELT] . i AR R 27243, 2020, 30: 140-144,
WU Y, DING Y, RAMPRASATH T, ZOU M H.
Oxidative stress, GTPCHI, and endothelial nitric oxide
synthase uncoupling in hypertension[J]. Antioxid Redox
Signal, 2021, 34: 750-764.
RN, B BRI, B SO SR L v 25
Yt R D3 FIN B — S AR A B K Sg KT b
[ O ML IS, 2020, 18:68-72.

SEZGIN A T, SIGIRCI A, BARUTCU I, TOPAL E,
SEZGIN N, OZDEMIR R, et al. Vascular endothelial
function in patients with slow coronary flow[J]. Coron
Artery Dis, 2003, 14: 155-161.

PEKDEMIR H, CICEK D, CAMSARI A, AKKUS M N,
CIN V G, DOVEN O, et al. The relationship between
plasma endothelin-1, nitric oxide levels, and heart rate
variability in patients with coronary slow flow[J]. Ann
Noninvasive Electrocardiol, 2004, 9: 24-33.

YUCEL H, OZAYDIN M, DOGAN A, ERDOGAN D,
TURKER Y, CEYHAN B M, et al. Plasma
concentrations of asymmetric dimethylarginine, nitric
oxide and homocysteine in patients with slow coronary
flow[J]. Scand J Clin Lab Invest, 2012, 72: 495-500.
MANGIERI E, MACCHIARELLI G, CIAVOLELLA M,
BARILLA F, AVELLA A, MARTINOTTI A, et al. Slow
coronary flow: clinical and histopathological features
in patients with otherwise normal epicardial coronary
arteries[J]. Cathet Cardiovasc Diagn, 1996, 37: 375-381.

LI Q Z, HAN J J, CHEN H, MO X L. Reduced
circulating endothelial progenitor cells in the coronary
slow flow phenomenon[J]. Coron Artery Dis, 2013, 24:
6-10.

3% , X1, 25, 250 , E Wk, 7 S0 e kg
ML -5 ML N R DIRERY R BIFSELT] 0 il 5 B R 1
2k, 2017,26:52-55.

[(AXHE] FERI



