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[ ABSTRACT ] Aim  To investigate the relationship between reactive hyperemia index ( RHI) and blood
homocysteine (Hey) or carotid intima-media thickness (IMT) in patients with unstable angina pectoris( UAP). Meth-
ods A total of 245 consecutive patients taken coronary angiography( CAG)were enrolled in this study, and then divided,
according to CAG, into normal group (n=65), SAP group (n=49) and UAP group (n=131). Vascular endothelial
function was reviewed and RHI was calculated by using peripheral arterial tension ( PAT) detection with Endo-PAT2000
(Ttamar Medical Inc). IMT were measured with Color Doppler, and serum Hey level was determined with enzymatic cyc-
ling assay. Results The RHI was significantly lower in UAP group than in the SAP group and normal group ( UAP
group<SAP group<normal group,P<0.05) ;IMT was significantly higher in the UAP group than in SAP group or in normal
group (UAP group>SAP group>normal group,P<0.05) ; Hey was significantly higher in UAP group than in normal group( P
<0.05) ; In UAP group,RHI was negatively correlated with serum Hey level and carotid IMT (r=-0.494,r=-0.513,P<
0.01) ; Multiple linear regression analysis showed that it was independently correlated between IMT(X1) , systolic pressure

(X2), BMI(X3) and RHI(Y) in patients with UAP. Conclusion The serum Hey level and IMT are positively asso-
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ciated with endothelial dysfunction( ED) in UAP patients, the serum Hey level, IMT and RHI are correlated with the con-

dition of patients with coronary heart disease.

509 ( coronary heart disease, CHD) & & 3 A
A A= i (R R fie ™ B AR 2 — , 38 O I 27 23 ik
iHAE 2008 AFHYSET- ANZUTZ0A 1/6 J2& N0k 5|
E LA N S BEFE % (endothelial dysfunction,
ED) J2: 5tk 2h Ik ot A A58 Ak 1 O IR 1) B sh R 3R
BT SRR Rl Ak Y 420k A2 2 3l Dk R Ak ]
JEELL AL RS R E R HATA 2
Ao 10487 A B2 ) R B A 1) s, e I B D g A
JE kK 73 0 72 £ AR—FEndoPAT-2000 J&81 ifi 4 P
B¢ ST REAGH I SC PR AT F8 000 o 7 = 474 i A S8 I LA M
RN FE 28 )3z v, SO 1 72 1ML 48 %X (reactive hy-
peremia index, RHI) YE 12 W7 N K 1) 6 A% 1 48 b
A1 o e 1167 P B B BE I T 0 1 47 47 1Y
A = [ i I < = N hyperhomocysteine ,
HHey ) /256 05 (1407 f 6 R R A ik gE 2 i)
HHey 3410 WUBEZE R FE 14 JXUR: 55 1M 45 PN B2 20 g
B AT G, 20 gl DK P B v I BE ( carotid  intima-
media thickness , IMT) 42 /5 Bk 251 3y Jbk o5 #6 £k 1) —
ANATEEFE bR , A AT [ 35000 e AR 2 ko 22 K HE ™
FREEL WRAE A A 53 58 ik bG48 el O 9 R N B T
g5 [A] AU 2 B 2R ( homocysteine , Hey ) B IMT 1) &
R NS A2 I Had BT R KR Z 2
JH RS A I L 3T A 5 1 P B MRS 1T R K
fiE ( brachial artery flow-mediated dilation function,
FMD) FOARECE LR 3 Bk 52 T WF 58500 (85
W B IIRE , Bt A9 L) el o0 s S8 2 h AN B AL
2897 (unstable angina pectoris, UAP ) & 3 Ay WL £ X%}
g, 03k A0 Bl Kok 000 E BRI R RHL 5
Hey M IMT BYAHOCHE, B 7 T f# L3S Hey /KF- K&
IMT (34 JE 275 5 UAP F8 35 v i 5 P i D) e B 1
AR

1 W&5FE

1.1 #RITH

WA 2014 4E 4 A E 2015 £ 9 A RO WA
Tl T FEAT WK 3 k& B A A B 245
Bl BRI METHELED 1 XBREHKE =
50% H 7 g 4, B R AL & (stable angina
pectoris, SAP )49 ] , A £ € A& 2 JF (UAP) 131 ]
TR B IR E R A A xR 4 65 7], MNARE A
I K G DL & AT 35~75 B AT AR

JRER B R R XL IR ERE =50%7 #H 1 A&
N, HEBNBHFRARE SR 2009 £ £ EH QM
W %2 (ACC)/ £ B JEth 2 (AHA) SAP ¥ W7 67
167 .2007 4 ACC/AHA #y UAP %748 5 #4T ¥ iy
SE, bR R QR E W A5 R RERE.
FERERR: Q@b nE, T8 EATHE
BEH @ORELFRLOBERETRTECY L2
# ;O A 2 BRE R G DA S o R R 5 ©
2ANA WA PR 44 & Bo A FE BI2 #,
1.2 #RKE

FraEE NI R E R e R, B
BlLEE aE KE REE FKE REE BAE
& K48 %% (body mass index, BMI) , ¥ & & i #
Jik R, A 3 B A B B R U o Mg R BR B AR & C
(CysC) | ¥ ft. fn 21 & & ( glycosylated hemoglobin,
HbAlc) .5 % C K 5L & A (high-sensitivity C-reactive
protein , hs-CRP) % 38 4% , 2 % Hey #£ HITACHI7600-
020 42 ¥ 30 & b A7 B B 78 R B sk A 0, R 48 3R
# &9 8, Hey>15 wmol/L % HHey,
1.3 &R R I RER

K H 41 B 3 Bk 5K 41 (peripheral arterial tension,
PAT) (&Rl i & A ha(E 1), BEFANKE
72 h % i EndoPAT-2000 7 & i 4 79 5 = & A 3] L
MHEBATAE RN, RRZE 51K A
mAEEMG Y 12 h WL B AH TR TAEKR K
B ZE D 30 min, AR FEFHT HEAME & B
CENEE R A e e
KANENERBELHNRBAEXF 24 L, EEH
F kA, 3TFF Endo-PAT 5, L& B s @ L %
MAHNRHWELRA, FHEH TG ET 2
S, Mo B BRCHE 200 KT 38 I AR 4T Y AR R B B 4 o Bt
Jkfn 4 R L E 5, AF 4 s o R L R B AR E
J& , FF 46 15 min By fL %8 9 40 B3 B 2, E SRAT
F 5 min 3 ME R MRIENEEEE, KR HRE
76 A4 JE 7 4 R >200 mmHg ¥ A 36 Bk 9%
 — Ul 48 3%t 5 5 9 &, 38K 5 min, BB K
WHAEEN AR, EHLRESFRERFILES
min, MK 4 K, A F LR % B %4 & RHI, RHI
=1.67 X E# ,RHI #i/N, & & & N % o fb 1 7
ME?,
1.4 ZEhBk KBS A R R AT

# J# % [E GE Voluson730 A % 8 % 3% ¥ #8 7
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A1 SP6-12 #8 T & R LM E IMT & (HE 2),
WHHFELT 1 em 48 EHZ, 0 & 3 % IMT, B
7 A WA B BT 8 T R Bk IMT, 3%
Bk IMT & X ;0.9 mm<IMT<1.3 mm % % & IMT
=13 mm ¥ BHERRB R, U EHE 1 L8 FEH
B i 52 AR o
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Study Results
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B 1. PAT % Il & A 52 Ih &
BN

Figure 1. Detection of vascular endothelial function by PAT

LR D R BB, T A A

B2 Sz R EEEEERE
(IMT=1.4 mm) , 47 EAIEHR IMT(IMT=0.6 mm) ,

e IMT 3 )5

Figure 2. The ultrasound images of carotid intima-media thick-

ness

L5 FIHESH
A B LR R SPSS17.0 it 4 3t 47 4

o FESPAIE AR FALE KT, AL
BEARGKARE, EASMITERBRAves &
T, LR B BOR R A ST A A s A B AR R A B
MBI E bk, A BRA X e 2 HE
AR 41 2k | Spearman £7 Pearson 5 % 4 M 4 X |
% B F A K AT R % J0 4 M B 47, P<0.05
ERBEARKITFENL,

2 & R

2.1 HBAH—MEARIK RHI Hey IMT #&i 45 R

— i B Rk = AL I T A L A O v i S A
PRI S W R L& 5 HE L BMI, 2 AH [ % ( total cho-
lesterol, TC) . H i =8 ( triglyceridesare , TG . 55 % &
A5 & H (high-density lipoprotein, HDL) X% FZ i5 25
1 (low density lipoprotein, LDL) | JRR .hs-CRP ¥3JC
GiiteE 225 (P>0.05) s PEJIFE SAP 41 K UAP 415
N PR ZH 976 Bi it 2% 2% 5 (P<0.05) ; UAP 4 HbAlc
EjXT IR L 22 A it X (P<0.05) , = 4[H]
PIR LA CysC YA Gt 22 5% (P<0.05; %K 1),
RHI 1 IMT fEX}FEZ UAP K2 SAP 416 W5 W AH He g
EFIAGF R X (P<0.05) ;UAP A1) Hey 5%}
MAH e SAP AR, ERWA Gt E L (P<
0.01) ,SAP 411 Hey SXTIEAUMI L 22 7 BG4
X(P>0.05;% 1),
2.2 UAP B3 RHI 5— BB EHEX ST

¥ UAP 41 & 19 RHI 5 — B I IR 9% kL 17
Spearman B¥, Pearson AH5CS3 T, A BN AH 52 BMI i
4 5 RHI 2 W] i 7140 5¢ (P<0.05) ; HDL 5 RHI
BIEM X (P<0.05) , HABEEAIE R PR S RHI JCHH
BARME(P>0.05;32)
2.3 UAP ##EH Hey X IMT 5 RHI ERIHE X

2 IOS 18 WS I Hey 7KSF-5 RHI M4 JC A
ZRAH M 25 AR R I Hey /K F-5 RHI (i 8] 45 B &
AL R (r=-0.494,P<0.01; 1% 3) , W% IMT
{H'5 RHI A4 JC B AR G, 45 14w IMT (1 5
RHI {H A ALK R, HEB BT (r=-
0.513, P<0.01; 4) .
2.4 UAP 2% RHI SEEXEZEN S TLERA

¥ RHL AE AR A (YY), i M et 5
RHI A ZePAH G A PR 22 W sl W4 . BMIL HDL |
R LR IMT(X,) i e (X,) \BMI(X,) # A A
5, B 72N Y = 3.162-0.905X, —0.03X, -
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0.013X,(#£ 3),

*® 1. ZAE— R FRK RHI Hey IMT $E4RAIA B3 EE
Table 1. The comparison of clinical data and RHI, serum

Hcy, IMT in three groups

apileed AP 4 AP 4
i ARV (Xj - 65ﬂ) (Sn:49ﬂ> (S: 13?)
FW (%) 52.66+11.68 54.74+11.88 55.49+11.54
B2 () 31/34 35/12° 98/33"

W2 408 ( 461]) 22(33.8%)  21(42.9%) 73(55.7%)"
T I (1)) 40/25(61.5%) 32(65.3%) 87(66.4%)
BERR () 24/41(36.9%) 16(32.7%)  54(41.2%)
W45 (mmHg)  127.43+21.77 127.87+12.05 128.88+11.82
9K (mmHg)  82.09+£9.27  82.36+8.67  81.92+9.25
BMI(kg/m?) 25.42+3.04  26.24%3.44  26.05+3.33
TC( mmol/L) 4.30+1.00 431+£1.03  4.14x1.17
TG( mmol/L) 1.74+1.09 2.13+1.94  1.81%1.10
HDL(mmol/L)  1.05+0.28 1.03+0.22  1.02+0.30
LDL( mmol/L) 2.39+0.80 2.46+0.77  2.30+0.79
JRER (wmol/L)  313.56+87.42 328.33+91.93 332.10+78.50
hs-CRP(mg/L)  6.32+4.21 6.95+5.02  8.11%5.14
HbAlc 5.3% 5.7% 5.9%"

CysC(mg/L) 0.6 0.7 0.8"

RHI 1.78+0.45 1.65£0.33"  1.45+0.27"
Hey (umol/L) 14.16+4.54  14.31x4.53 17.61+6.79"
IMT( mm) 0.76+0.24  0.90+0.31*  1.05+0.18"

a N P<0.05, 5XF B4 LA ;b o P<0.05, 55 SAP A [b#z,

% 2. UAP & RHI 5— % IG PR 55 R0 8] S £ 1A X
Table 2. The simple linear correlation between RHI and

general clinical data in UAP patients

Il R B r P

5 0.023 0.427
IR -0.134 0.135
W2 -0.356 0.001
WEIR S 0.029 0.406
15 I 0.032 0.396
Wi & -0.202 0.020
# ok 0.110 0.184
TC 0.050 0.342
TG -0.037 0.383
HDL 0.220 0.013
LDL 0.048 0.349
HbAlc 0.155 0.102
CysC 0.038 0.379
BMI -0.314 0.004
PRIR -0.054 0.331
hs-CRP 0.056 0.165

50.0"] r=-0.494
o P<0.01

40.01 o o

HCY(p moliL)

20.04

10.04

0.0

[# 3. RHI 5 Hey B E &1

Figure 3. The linear correlation between RHI and Hcy

2.507

2.007 0o

1.007

0.509

IMT(mm}

B 4. RHI 5 IMT R EZ&H%1E
Figure 4. The linear correlation between RHI and IMT

3 3. W4EIE BMIIMT 5 RHI #) % STk 4 B V3 53 47
Table 3. Multiple linear regression analysis between RHI
and syatolic pressure, BMI, IMT

RbrifEfl bR
o P

REB e RAB
T 3.162 0.228 13.890  0.000
IMT  -0.905 0.096 -0.617 -9.468 0.000
W4k -0.03 0.02 -0.140 -2.151 0.033
BMI  -0.013 0.005 -0.161 -2.427 0.017

3 it

UAP 2 201 5 MR 8h ik 25 & AiE (acute coronary
syndrome , ACS) A9 £ 2 R B 5, H: 3 20 #A4E #f
BILHR AR RE B8 e AR Bl JDioos Ao B R e 52 4k 4 9 i
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At FEOEAR B K i e, A I R S 5 3R
AR 70 P R 40 T i AT BE AT B T I R _E R
CRFRET I ACS B, PN B 20 MR A 5 5k
JE  AERR IS 2548, 43 0 1 A T PE A R, TR A LA
PUEE P /IR 5T FN2F %5 2 11, A Bl 1k R 4
JHed i o A R R R SR AR AR S L M A PN 2 T R B AR
FEO MR & A kR " ERY
TF 7T 2 00O I P9 B R B A9 00 1M A R R S 0
AR TR A W S P T A e A B R 2R, okt P9 B ) fig
() ARSI A oy L AR, TR I LA PN Rz T
Al B A PRSI A By 38  (RL iR 22 e ol 4
DAL R A T AR S g sl A A0 A B0 B AR R S 30
FHebk 12 A8 Ak, DA SR i) T 8 M ] S
%, ELASI A ) 350, AR ORR BE 1 AN BB TG 2 116 PR K
LR B Y 5% 22, A B 5% J2 SR FH Endo-
PAT2000 fX #8381t PAT £ 115 RHI EEPEAY I
BN ATIRE %R & SE T — B AP ) 25 i3
WAL RS, 8 i 48 22 8l Wk sl 1 25 FLUAR 4k
ST BROGT L AT £ 0 ARG I, XoF i 9 A8 Ak U M R L LA A
By kIR HERR T BB 0 B AR R K 515 i 4 AR 1k
R, FLERAE T o, 22 A shib s #r  AE B FTED
R 5, A A F I R TAE B KBTI . Endo-
PAT 2 Wi R %0 54 0 56 bk 30 ik P9 Bz Ty ReAG: T L
HAURE RS 82% , K5 520 77% M, IETF 2004 4R
it T 92 E FDA TAIIE, A& H FifE— 3R A% A UE 1) 6
BIMLAE N B BB S W R 58, ASHIEST & B RHI 7EXF
MEZ>SAP 41>UAP 41, H W i 22 3 A G it
B GRS s A B — 8, kW
RHI {8 5 i A 5 AL BRSSP G, AT 35000 5ed .o
PR FE N ) LA PR 2 T B e A A - A I - Jn A
T, T LA SRR SO A AN B & A

KA LUK, K pffFge ™ R Wi sh bk TMT 1
BEHLIIE 15 etk 3 Ik ot R A Ak K K sl ik o g ek
AR & IMT BB =, e 0o B 35 B4 e bR s ke A8
FEREE L, A LA M IS IMT 482 0. 1
mm , 23 {0 LB ZE i XU B IR 10% ~ 15% , 1 H.
A e = A i Ut 2398 13% ~ 18%  ARBIFSY
KR, T R IMT B = X AR 4, i H. UAP
BE 5 SAP BE T IMT A 322 5, 3R W IMT
SR sk BEB e e A 6 &, AT LUR IMT FE
TR e NBE, ELAWFSE UAP g IMT 5
RHI £ W Z ARG, Z7ehIE 50178 IMT 5 RHL A
TSI AHSCE | 38 7 B 25 200 10045 P9 34 J5 | B B
B, IS PN B ) R 00 T R S0, I T 3 ko A
WAL A TR  IMT (7% 184 JE2 T R A2 PN B ) R 46 47 17 ik

SEIGR I UAP S IMT 34 SR 045 P 1 ) hg s
A B ] Y i R v [R] I 455 RHL AT IMT A6
T, SR EA T3 2 T 10, T LABCE UAP RS 10 il
Jei B g A R R

Hey &1 B B 2 R 26 A8 e A Bl i el £ 35
Y1, Hey mlid ZRE8 800 A BRI L4,
HRARER Y — > PR 2R PN B 4 I ) RE R A, Hey 38
IFFEAR N B A — LA A T (eNOS) R IATHD NO
FR = A AR A A A R L /N B SR R S B A Y
Fe 55 Hey T o ek BEBR Py 16 7R 41 1Y T i
AARIEEH , NI RSB AR T A 5E K B
UAP 411 Hey 5 SAP 41 S %) FRZH A IR I 22 57 PR (P
<0.05) , 1M SAP 411 Hey 5XF R4 22 5 T EPE(P
>0.05) , 5 Xu & ISR SR —2, KUE R R E
W BEE R N Hey MOS8 T, 1 oh M
A5 Hey /K- TRUE MRS, BT I Hey W]
AESEIN T A B a2 BE B il S XU, A F 5T 34 & B
UAP [BH N DI RE P F B2 5 Hey FHE A 2
(R ELER A G P, 3% B Il 48 P B ) fE B A NI BE 2
HHey 4158l bk o8 FF 8 Ak 15 R 1 ML 2 — , L3l ik
ZItIEA 5 M & B Hey 5 RHI Jo2 7 A & , 1k B
T Hey 88 5 1048 14 K2 T 68 Fa A5 B A oG, (32
Hey %I RHI 5% Wi ] R 2 75 3 R 38 49 5% e 4 H
T HETEL, LS Hey IUEE AT RESE ACS FB O BEH
BUH—AN G K6 N 2K, HHey 51 BE B il 2025 2 et
ARSIk 7T B 54003 9 B DI REAE G

i T 8] 5 88 1A R, A< BF 58 99 A 0% 1] 5085
b A et AR B ik ™ R B AT A A
UCAFFE 0 5 PN B2 DT RE 1) 5 3 R LA R — AT AT A6
A T Bl XA i 5 S HEAR L AT RE A —
RRME

ARWEGE KB, 5 N B2 DI fig  IMT  Hey 5 560
Joa R G ARG IMT 342585 Hey IMUAE 5 UAP &
N K D RE A R R W Y B A Gk, Hor
IMT ()38 )52 UAP 5 N B2 Dy g 48 40 1 2l 57 1
., 25 LAk, 84 T2 & R R e AR 45 6k ok
WFFT , fets 5 B o 4 i M P A4 58 15 AU |
FEXF IMT B0 Hey 7K SF- 523 347 Wa il O #6473 4
BT, AT AR UAP 5835 N B2 SO AE 18 sl . 11
56 L9 A2 Je A SN R i) ke A
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