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Abstract

Objective: To investigate the relationship between the severity of coronary artery disease and su-
peroxide dismutase (SOD) and heart rate variability (HRV) in patients with type 2 diabetes melli-
tus complicated with coronary heart disease. Methods: A total of 219 patients who underwent co-
ronary angiography in our hospital were retrospectively analyzed. According to the results of co-
ronary angiography, past history and blood glucose, they are divided into CHD + T2DM group (77
cases), CHD group (89 cases) and normal control group (53 cases). Gensini score is used to eva-
luate the results of coronary angiography. Biochemical indexes such as glycosylated hemoglobin
(HbA1c), cholesterol (TC), triglyceride (TG), low density lipoprotein (LDL), high density lipo-
protein (HDL), fasting blood glucose (FBG) and SOD are measured. 24 h Holter HRV indexes of pa-
tients in each group are recorded for statistical analysis. Results: In CHD and CHD + T2DM group,
age, male proportion, smoking proportion and hypertension proportion are significantly in-
creased, LDL and Gensini scores are significantly increased, Gensini score is higher in CHD + T2DM
group, HDL, SOD and HRYV are significantly decreased, and lower in CHD + T2DM group. Gensini
score is positively correlated with FBG and HbA1c, and negatively correlated with SOD and HRV;
SOD is positively correlated with HRV, and negatively correlated with FBG and HbA1c. In CHD +
T2DM group, all factors and Gensini score are analyzed by multiple linear regression, and the mul-
tiple linear regression equation Y = 154.27 - 0.51 (SOD) - 0.46 (SDNN) + 5.17 (TG) was con-
structed. ROC curve analysis: SOD/SDNN, SOD/SDANN, SOD/pNN50 are of significance in the diag-
nosis of coronary heart disease, and SOD/SDNN is the most significant. Conclusion: SOD and HRV
decreased in patients with coronary heart disease, which is further aggravated by type 2 diabetes
mellitus. Combined detection of serum SOD and HRYV, especially SDNN, is of great significance in
the diagnosis of coronary heart disease and the evaluation of coronary artery disease severity in
patients with type 2 diabetes mellitus complicated with coronary heart disease.
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1. 518

R [ N AT AT TR B0 15 R PRI 5 (CHD + T2DM) S IEAS R R AR AR T ]
FEAN[L]o Lol B AR L5 A8 (DCAN) A2 B R 5 WA P IR AORE 2 —, 25 M 0 A8 Lo ML 4 S BB T
[2], RWHZWI BE UG ICNEZ . DCAN 2 FBARZ, HrPRIH 24 h 30 EPEAL O F A8 F 1
(HRV)BEA A2 THAL 53] DCAN AIBURTEAR[3]. i A AL V) B AL B (SOD) /& — RAFAE T LM R N 1 Bt
SEACHE, FKST AR A ATRE bR IpS L5 38 Je Ao e A R JEE I e 2 3 [ 5% AR B AL [4] 6] H ATERR A 4R
SOD. HRV fE5d 0, JCHSE 2 BUE R G I 0o B P /KT 2SR B 78 i AN 22 L o ASHIT e 3 x
BRI A FEEE A SOD K& HRV UK R, IR E K AAGLE 2 UM R0 5 I et 0 S B AR O 8 3
HH R PR

2. #REHE
2.1. ARSE
YL4E 2020 4E 1 H~2020 4 5 FAERRBEAT RSN NGE B (0 8 210 0, HOHE ki B 3. BRAE: S J%

TRERE L AR B . T4 (CHD 4H), Foiet o & FER R 4L(CHD + T2DM 4H), H:A CHD 4H 89
%, 55761, 4 324); CHD + T2DM 4 77 1, 55 53, 2 24 f; XFHEZH 53 4, FHrp 5 254, %«

28 fl; CSRPTA BAE RS Mk AW, MRS, KE, T BMIL, Frf B Bk ™
HAT R IhREA 2. HELOLIIREA 2. SRR A, Y. PR S HURIRIIBE R 3 . i s =A% Il
iy FLEELEE . AW IS A BT B A0 B O ettt

22. A%

2.2.1. MFEFHM

FITA 3 25 R A 25 I A T v R 2 1 PACASE 36 0 88— RS DAL 1L 21 2 (I (HbALe) « AH[E E(TC). Himl
=ER(TG). KZFENEE A (LDL). mEFEEAMHDL). FEIMEFBG). A S L (SOD) 2 A L1k
Fro

2.2.2. HRV JE

FrA BEIERATT 24 hZhas O R A, DGR AR R R FR R AL 5702 2 DAl DCAN A& 45 FHRRIE,
HUH B A A BT A B AU o A e b LR A T 26 (low frequency, LF) A =i 43l 2l 2 (high frequency,
HF). I8 T H8 55 1E 5 52 0E 48 7] 3 FR #E 25 (SD of all normal to normal intervals, SDNN). 1E% R-R i
WIXE FREZ(SD of average NN intervals, SDANN). #H4F R-R [F]3174% 5% 50 ms PA I 7 73 % (percentage of
adjacent RR intervals, PNN50) 14 #2148 N-N [8] #2735 77 #R (root mean square successive difference of the
RR interval, RMSSD) [6].

2.2.3. Gensini W4 FE R B KBRS

H 2~3 & LGN R NEEAER A Judkins 725, 26 BkE ke 28 fl, ZA0IER, HRYE
Gensini VFJHAE[TIBIN BT e BTRFSC. AEBk R HEAT Iy o R < 25%3FN 1 73
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26%~50%71- A 2 48 51%~75%1FN 4 45, 76%~90%7 1T A 8 4+ 91%~99%i1T-Hy 16 43+ 100%iT-A 32 47
FERRHE 23 S A AN [R) 2y 3R LAAS [R) 2%k A2 B x 5, [B1E S v S R B S il x 2.5, BifE 2 dro x 1.5,
FRE Sz e e s bz A x 1, HAR/N M x 05, iR Rit1345r A Gensini
TRy
23. ZitEAE

F SPSS19.0 Giit A HEAT BAR M o X ¥R & ALIE S BAT IEASKE, e ESOAmRHEE R
DIEL + FRIEZE(X + s)FRon, YL E53 R IR R T Z 00T, FF6 1IES0A0 BRI A 548 S A1
et SR Pearson HZRA T & EHE S Gensini 22 18158 RFHZ 0Lt Bl & KX 2 W
ISR F ROC 4k 447 .
3. &R
3.1. —fRils PR LB EL 3

e 1, =41%% BMI. SBP. DBP. TC. TG /K, ZRIEG i (P > 0.05); HIE
WALELE, CHD 41f1 CHD + T2DM Z14E# . Jkthfl. W bbfl. &Fmi k). LDL /K7 B 24
n, ZR BG4 (P <0.05), HDL K-FHREIL, Z7E %5 & (P <0.05); 5 CHD 4tE,
CHD + T2DM 4 HDL /K-FHAK, ZRA Gt % = X (P <0.05).

Table 1. Comparison of general clinical data of patients in each group

1 RERE ISR TR

H CHD + T2DM CHD CK F1E PE

151551151 7 89 53 -

LERS % 63.84 +7.50° 65.09 + 7.79° 60.64 + 8.76 5.28 <0.05
51451 (%) 53 (68.83)* 57 (64.04)* 25 (47.17) 4.47 <0.05
BMI/kg-m? 25.22 +2.87 24.89 +3.27 24.48 +2.99 0.89 >0.05

D EEIICH) 30 (38.96) 42 (47.19)* 13 (24.53) 3.36 <0.05
43 HBP/H1l(%) 60 (77.92)* 64 (71.91)° 20 (37.74) 341 <0.05
SBP/mmHg 134.17 £ 20.12 132.92 +15.08 13421 +14.21 0.15 >0.05
DBP/mmHg 77.05 +11.53 75.43 £ 8.61 79.08 +8.96 2.29 >0.05
FBG /mmol-L™* 7.91 +£2.4199 5.45 + 1.09 5.44 +1.00 53.91 <0.05
HbAlc 7.52 +1.647" 5.83 +0.62 5.82+0.72 58.01 <0.05
TC/mmol-L™ 4.33+0.91 4234120 4.19+0.68 0.37 >0.05
TG/mmol-L™ 1.95+1.19 1.86+1.33 1.78+1.16 0.32 >0.05
LDL/mmol-L™* 2.67£0.7679 2.39+0.80 2.37 £0.56 391 <0.05
HDL/mmol-L™* 0.91 +£0.1697 1.05 +0.257 1.16 £0.27 19.70 <0.05

e a) Fn b CKAML, ZRAFGIEEG b) 5 CHD AR, ZRAFGIFEE L.

3.2. &40 SOD. HRV #E#x. Gensini 548 ELE

e 2 AW, S5IEH4AEE, CHD 411 CHD + T2DM 41 SOD. HRV #E¥r/KF &M%, Gensini ¥
i, ERASUERE (P <0.05). 5 CHD 41k, CHD + T2DM 4 Gensini 4. SOD. SDNN,

DOI: 10.12677/md.2021.112013 82 L2212 W


https://doi.org/10.12677/md.2021.112013

PRIES:, 30

SDANN. RMSSD. LF. HF K-FHIRFEIC, 2R EA50H5 8 (P < 0.05), PNN50 /KRS, #2577

giit2Em (P > 0.05).

Table 2. Comparison of SOD, HRV and Gensini score in each group

52 2. &40 SOD. HRV #5#5. Gensini iE4yELEE

415 CHD + T2DM CHD CK F14 P14
SOD/u-ml™* 144.77 + 28.139" 160.11 + 25559 174.62 + 23.96 20.77 <0.05
SDNN/ms 96.51 + 37.819 121.71 £ 43,849 141.37 + 40.85 19.46 <0.05
SDANN/ms 74.06 + 29,6299 93.46 + 35.46? 118.11 + 29.40 29.64 <0.05
RMSSD/ms 30.03 + 11,9999 35.7+13.31% 48.77 +23.7 21.73 <0.05
PNNS50 8.92 +1153% 13.31 +16.93% 18.56 + 17.64 6.14 <0.05
LF 1335.71 £ 940.423 1896.52 + 1121.38? 2426.45 + 1478.30 14.1 <0.05

HF 1277.29 £ 811.293 1838.12 £ 1002.40? 2271.96 +1043.30 17.91 <0.05
Gensini Y4 46.89 + 37,1399 32.98 +28.74? 1.01+£1.78 40.90 <0.05

e a) Fn b CKAML, ZRAFGIEEG b) #nb CHD AR, ZRAFGIFEE L.

3.3. Person 8494

SYMTEE R A 3 0L, fEREEIMER . R, IE . BMIL BRELLR] . A FEmEImE ). TC, TG, LDL.
HDL B[00 R, 204 Gensini 1Fr. SOD 5 HRV %484k, FBG. HbAlc X [AIfHIEME, 45 R iR
Gensini 114> 5 FBG (R = 0.28, P < 0.05).HbAlc 2 IEAHZ%(R = 0.15, P < 0.05), 5 SOD (R = —0.49, P < 0.05).
SDNN (R = —0.46, P < 0.05). SDANN (R = -0.50, P < 0.05). RMSSD (R = —0.34, P < 0.05). PNN50 (R =
—0.14, P < 0.05).LF (R = -0.15, P < 0.05) & A1 2%, 55 HF L H A<M (R = —0.13, P > 0.05); SOD 5 SDNN
(R=0.29, P <0.05). SDANN (R =0.25, P <0.05). RMSSD (R=0.17, P <0.05). LF(R=0.17,P <0.05)%&
1IEM%, 5 FBG (R = —0.23, P < 0.05).HbAlc (R = —0.22, P < 0.05) £ 4H5%, 5 PNN50 (R = 0.11, P > 0.05).
HF (R = 0.00, P > 0.05) A i A . Hirf SOD. SDNN. SDANN 5 Gensini vF42 A SGPERE K, 439
=315 Gensini PP FIZeMERNETFE LK 1. 14 2, & 3.

Table 3. Person correlation analysis

%% 3. Person XM

Gensini ¥4 SOD
fatn

R P R P
Gensini 1 —0.49 0.00

SOD —0.49 0.00 1 -
FBG 0.28 0.00 -0.23 0.00
HbAlc 0.15 0.03 —-0.22 0.00
SDNN —0.46 0.00 0.29 0.00
SDANN —0.50 0.00 0.25 0.00
RMSSD -0.34 0.00 0.17 0.01
PNN50 -0.14 0.04 0.11 >0.05
LF -0.15 0.02 0.17 0.01
HF -0.13 >0.05 0.00 >0.05
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Figure 1. Correlation analysis between SDNN and Gensini score

[& 1. SDNN 5 Gensini FESHHE M5
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Figure 2. Correlation analysis between SDANN and Gensini score
2. SDANN 5 Gensini iES 1 M4
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Figure 3. Correlation analysis between SOD and Gensini score

[& 3. SOD 5 Gensini {5 #8514 547

3.4. & MEYIMR

i 4. K 4770, 7 CHD + T2DM 4, Genisini if-435 SOD. SDNN 2 fifH5¢, 5 TG RIEFX.
PL Gensini ¥4 ARALE(Y), HBEZRIAERIEERE, I, F8. &, BMI. FBG. HbAlc.
TC. TG. LDL. HDL. W5, BifER S . HRV N EAEX) M Z okt RmIE, ML oktER )
F£Y = 154.27 — 0.51(SOD) — 0.46(SDNN) + 5.17(TG), RIiANTE 2 BUE PRI % 71, SOD. SDNN. TG &
Gensini ¥4 FBAL TR+, A B T O IR 2 B

3.5. ROC &/

i1 725,145 1] ), SOD/SDNN.SOD/SDANN. SOD/PNN50 ¥ 52 Wi it 055 A — 5 7 X, LA SOD/SDNN
B K. 43 HILL SOD/SDNN. SOD/SDANN. SOD/PNNSO0 4[4 7% & fif ROC #i£k, it hek TR,
ST HSH 2R R AN E, 45 3 B8 SOD/SDNN (H#iZk FiAR = 0.72). SOD/SDANN (HiZk FHEifd =
0.63). SOD/PNN50 (14 FHf = 0.60)¥XH2Wie Lo & L, HH SOD/SDNN & &K, Hikrr#
SOD/SDNN LUABEAE R 5 Lo 12 W 1) 48 4 o

Table 4. Multiple linear regression study in T2DM + CHD group
% 4. T2DM + CHD A% T 1% B VTFF 32

ER3 B t P
it 154.27 9.99 0.00
SoD 051 555 0.00

SDNN ~0.46 467 0.00

TG 5.17 2.25 0.02

MEZHR=0.78, hERKR? =061, F=3826, P<0.05.
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Figure 4. Histogram of standardized residuals is close to normal distribution, so
linear regression analysis is feasible for this data
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Figure 5. ROC curve
[# 5. ROC g%k
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Table 5. Area under curve
%5 & TER

i 95% E A% X 7]

I8 45 A TR p
TR R
Genisini ¥£4r 0.99 0.00 0.99 1.00
SOD/SDNN 0.72 0.00 0.64 0.79
SOD/SDANN 0.63 0.00 0.55 0.71
SOD/PNN50 0.60 0.00 0.52 0.68
4. g

TR, BRI A& —Fh A AR B EL IR, BEE AR VEAT N7 o, kb SR & 9%
T8 CoJ78 R) FR RO B A K . RS B IH I RE A 56 4 IKFE PG (NCEPATP TN BT 4 2, 4 s i
T HE LRI AE et oo R RS 3 2, WA PR A2 o0 B S RE[8] . PR R FER I 3R A%, ARF ALK
L 2 BURE PRI G H o 0o S A oo BB RS . SV ER . WO N BT o A B I e o AN L A
J HDL 7K~V35 B ey T IR 0 R 2, 1 LDL BHRAR T2 . Hrp i Ml @A mT o e e 2=
B SRR IN, IS Rk, X AR R A FIFHBE I3 R, X R S 2 R s
BEAIS, 3G 1B PR RO o B 2R s SIVELL R R B B B, T MERE G IR SR AR
IS AR AN R R B K R B 2 A, Lot i e Wl i B 53 M 10~20 4, FEfalS PR 2= W 1 MEB
ZRPWUE, A 2SFECERIBKH R K AZ[9] [10] [11], AHE Tt A IURE PRI F ek 09 28 53 M LA
HERXTIEENEA, ZRBEAgHEENL, BERFARFRBEFELE . LEERAELET AR,
TRATTAE M PR S B R B A TIPS B AR S [ DR 2, e el 8 S A o) e I R 25 17 s B R S BT o T R
M I MRS R IRAT T SR R R, A S i Je i T R — S8 A A B P S ma ATLAA 9) IL 3)) 7)
SEANMEENLE], AR IWIBR A, F5R Rk ZE, AT S ARG R R, 1 AR L e A A\ & HDL
BEAIS, (RBENE T B BUIRAS KA, M3 OB R & A2 [12] [13]s s LR T sk N K2, 217 51 % 3l kA
1, I KA RERE ,  hnod el O BB PR K A K g s HDL 2 —Fhiah ik sl A i ) iR iR s e, 2
seb T IR DR 7, ey, O LA R APBR Y, T 3 N [l T o5 e O (1) HR B, T LDIL
FHB, PRI B B3 22 B 5 RS B K A A4 A Co i I35 1 T A PR Oy “ SRR IR [T 2 [14] [15], ARHH 985 DA b
.

TENUA AT S IUA VGBI, B B RFEE EE)EE[16] [17]. BFFRILCT F 32 0 205 748 1 2
ST BN I B I8 SCCAE F I B MR R A 42 B, AT 5] AT I A 00 26 S i BT 8 [18], A& S B IR
T OURPERE LR 2R 2 — o DR T AR IF AR WS PR B O B R A8, 7 76 W PR s 0o YR PR
B o 0 L7 I ROREA B AR 2 L HRV AR N AR AR I B R AR, BRI WS & SR O AE
— S I R — 2 R OBk 22 84k, T IR SR A /N ) 2 SR AR A 5 N A 2 R 5 0 0 1 A IR e L
BIR WA, Bt HRV BEA U WSz A& DT B E M2 D RE (e 4RI 32 175 DL [6] [19]. FoAT14E
By 24 hghsomE, PLORRRIEIRFRE Rl CAN MR 24 FHRHE. AW 5T FTi £ 10 75 Mabs
o, I AR AR SDNNL SDANN = 22 i B A [ — B A8 A 2 72 O JIE PR 22 15 v (1)1, SDNIN FI
SDANN 18 PR R AT IR AR 487Uk ; RMSSD Al PNN50% & Js ik 2 #ih 285k 1 (U R bR . S50 e Fa b
(1) HF [k R 5K 17K LF 5 )& 2 38 SON RGNS A 0%, OAE 5 B AT IR SR DI RE6] -
AR TR RO B, IR 2 BURE IR G R O B HRY TR B R, UFBH 2 BB PRGN E T e
O BE O IE B EM AR, (R AT 78 7 A RIS 2 Fe 65 5 Gensini ¥4 2 ARG, Ui BH & ik AL AR
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JERRE, XHOMEE E L EME, b SDNN A& SDANN MM &, $#2s 2 BUBE BRI ] REXT i S
AP K. HFER A RS QUK i & E BEK TR S RIS B s B sk
JIHEIN, R AN S AU O I I DR 1 ek 55 554 95 [20]

M7 A A B AL B (SOD) & — 28 IZ AFE TAEMAR N P8Il , e 1R BRAE U A b AR 1Y
O, Ml H0, A FEWIIL, fEA G P isE WL EER MO, WHT B S R MEom o0 Uk 5 5t
I P S5 G 55 2 MR IR YT [21] B R AEYMANIERR B B E ZY T, Re4ERFHUAARI-F T, Xt
P FELWT A0 B R 0 40 s BRI T, JF MBS S, 2 LA P A S R AR [22], A
PR TR R S I RORE G — LI, R0 R R T S RS A B B AR 2, HEUR A S
L, EORE PR ) A R I E RE 23] SRS BT AR TE N R, EEER I IE SOD WEME TR
B AR DL SOD HAEE 0o &, JUHZE I 2 BURE R 107a O 8 B 2K, H5 Gensini
W 2 HHK, 5 HRV #I5048bR R IEAHDE, EW KR AR B, BT A E e S PR, O
H A 2408 5. AU 2 AN PR & IO B S R R AR AT 2 B P R i@ 2 ot
LRk EAJ7FE Y = 154.27 — 0.51(SOD) — 0.46(SDNN) + 5.17(TG), Ay SDNN. SOD % TG /& Gensini
EFSZ TN 1o [ R A ROC i 47 Mrdiabroxt set o I T 18, 45 SR 327~ SOD/SDNN i 8 5 1=
BAE .

ZE LATA, BeA R SOD 5 & HRV #EF5JtIL & SDNN /KPR 2 FUpE JR I 8 5 HEAT il Qo i1 20 -
WA, (BT KU NBEAT R0, A e O SR R — R R W BN = e T, [
ECRE PRI B0 MVE AR R AR R RAE TR

SE
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