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Abstract

Background and Objective: Angiogenin-related growth factor (ANGPTL6) can increase energy
consumption to resist obesity, improve insulin sensitivity and reduce insulin resistance; it also
improves limb reperfusion in ischemic mice, greatly reducing the risk of amputation and
long-term cardiovascular complications. Many studies have predicted that ANGPTL6 might be as-
sociated with cardiovascular diseases. However, few studies had been done so far on coronary
heart disease. Our study aimed to determine the level of ANGPTL6 in coronary heart disease, and
its relationship with the degree of coronary artery stenosis and clinical indicators. Methods: A to-
tal of 500 patients admitted to the department of cardiology of Qingdao Municipal Hospital from
January 2018 to December 2018 were collected. All patients received coronary angiography, from
which 120 patients with no statistically significant differences in age, gender, body mass index,
history of diabetes, history of hypertension, and history of smoking were screened. Serum
ANGPTL®6 level in 40 cases of acute myocardial infarction (AMI), 40 cases of stable angina pectoris
(SAP) and 40 cases of normal control group were measured by enzyme-linked immunoassay. Ac-
cording to the angiography results, the degree of coronary artery stenosis was calculated by Gen-
sini score, and the correlation between ANGPTL6 and Gensini score was analyzed. Results: The
serum ANGPTL6 level of AMI was lower than the control group (P < 0.05). ANGPTL6 concentration
had no significant difference between stable angina pectoris and normal group (P > 0.05). In pa-
tients with acute myocardial infarction and stable angina pectoris, ANGPTL6 concentration was
significantly correlated with Gensini score (r = -0.514, P < 0.05; r = -0.467, P < 0.05). Conclusion:
In patients with coronary heart disease, its level is negatively correlated with coronary artery se-
verity, suggesting that ANGPTL6 might be potentially associated with coronary heart disease.
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LERMAER: MEERBEHEKE T (ANGPTL6)RE AR EIHFE, HOUIERE: MBS REEM: X
BRI/ R AR EEE, FBREE &K O ME HRIER K. B HIMANGPTL6F] 850 M ERKRA
XK. R, HETER R TR . A5 B 77 E ANGPTL67E & Lo B3 LT H I RIE K,
UAE SRR ERE . WBRSERKRR. ik WE2018FE1H Z2018F12AHRANEET BT
WALERLHAHEES00H . T BREWESEKEMRE, APIEHER. HAl. CEREPERT
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TR EFEEE, S PrANGPTL6S GensiniPPr MG . 554 : AMIEE MIEANGPTL6RIE /K KT
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1. 3]

sk Lo F R AR BB R AR B Ak R i A T AR A B ORI . H TV 22 A 5 L35 000 AL 5 ARt 7t
JHL r e 2 AT RIS SR SO S, LT R A 5 T IR B K o R AL B S 2 A AT i R A
FIAAAE DL AN RIm PR S R 2 IEAHSR[1]. FGF21 XA BT L P9 B0 05 < Sl bk A B A BRI R ik
ML B 5 105 B PRI PERT[2]. 983K . FGF21 S5 RN A 72 S IE AR 3 ARG A2, Rl ik it
FEEEAL I B o

M8 A R AT R A FF ANGPTLG, X PR AGF, & MUEAMRFIEM . HIEFE gL T NEG

][l
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4 19p13.2, KBS M 50, AE RIS (oL L 3 ifi 20 B R0 I i /b B 43 A [3] [4] [5]. B FEUESE,
ANGPTLG it Z /I BRI H BH S5 (1) A PR AT i 5 2 KT » i3 ak ANGPTL6 n # i) /) B JFF 248 B PRy bR = A 6]«
ANGPTL6 #9216 57 B8 R OB HERE (A %25, JCHAER LR G AEIR YT 7T [7]. ANGPTL6 i id
i ERK 1/2-eNOS-NO i #6175 3 1L A2 p AN 32 5 S8 58 , 389 UL PR 2H 23 8 4 ifn A7 9, 5cs 4 A k280 75 2K [3] 8]
T B A B ot B A F L o WS R B, AR APNANFE ANGPTL6 /) B BRI B AR B R PR T 80% [9].
Bourcier Z53% 38 5% M5 N SR 5 5 WLE) ANGPTLG6 K 58 A8 (2 #k I FE A4 B 55 [10]. Nie ZE KT
Jiz i A P B s ANGPTL6 PR F+5r, Ei/K P I ANGPTL6 5.0 MU BR S AE TR R IEA [ 11].
EARIX R IR ANGPTL6 5 1L 38 5 s < (A7 78 B 2 (R AR O, R B3 o et /Lo IR E 9 28 45 Rl
IE . AWFFLA R T AMI A SAP 4 I35 ANGPTLG6 /K-F 9254k, DL BA A L 75 7 0078 FO B 7T
UINIER

2. WEMGE
2.1. ARIR

e 2018 45 1 H % 2018 4 12 AR ANAE T & i i SLEE RO A RHESE 500 4. Fir A 38 3545 52 e ik
WA A, ML AR . YR REARE BRI R i s, MR s SR TE I AR T 2 R
120 1 25, 45 AMI 41 SAP 41 1E 5 HRZH 4% 40 9. SZIR2H 45 AMI 41, SAP 4. AMI 413% 8 (2018
ACC 2L VEEZETE R Y 2 WibsitE: IS Co LR I A I R IE S B A O, R LS & B T
it 99%S % E IR, HEDFET 5 ML —: 1) BRI O B E SR, 2) L UESE T S
SR 3) BB Q B 4) SRR RAH — B0 & 2RO U SAAR SR 38 BT Bt 2 B IS 5 7
5) JERE AR B I R R B IR BB AL . SAP 2 NI FRIHE: AR Bl RO I 2 25 18 72 106 A2 76 o975 11
CWibRE, HiIRENIK CTA 8L CAG o 25 1) 45 RAdom b AR BN ik A A2 30 K R AT B Ee BH 28 75 2R 1T 50% R ]
FIE AR IRAL, HAFELAR 3 FE AR — I B IR, H O A TR E RS W A R+
SRR . A P FE M BB 2 1 7 IR 3 Bk i (Coronary artery disease, CADY S, &iRI7 )G
AR, TEEWIREYT: A SAP BB ISAEIR(AIRE . My ) R 6 o T ko B 45 R AR A xt i
Mo ZARFYIHEBR LR B 5 ORISR B AR Bt O I 1 AN H A M BT A . SR . O J) 523
RIEMEIET . PREREEI . RGN . B DR 3 v B A

TSI RE B L 2R TR S AR bR, AR ORI S (H R x ), IR, k.

2.2. HEARIE

WEEREAR FFRTF . MRIKFRIC )G, REL ANGPTL6 £, H¥H 5 ZBENY 2B ALk B B R A EA R
Brh, B0 3000 ¥, #ET-4CHEESH 10 2%, B T-80CHEH &,

2.3. LIEERN

ELISA £ 5E I ANGPTL6 iRk /% . i)&W H CUSABIO (R AEE AR, MEEE N 0.312~20
ng/ml. ARHE UL FRRE MAE(1:10). H #7740 FBG. TC. TG, HDL. LDL. BUN. Scr. BNP. [fil
TR PE o
2.4. BELEIE

OB A HE LVEF%. LVEF%H4E A R (EDV — ES) x 100%/EDV 3543, L= &K K BFYEDV). O
FE AR B FUES).
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2.5. Gensini 143
W#ﬂiiﬂ%ﬁ%?ﬁﬂziﬁﬁ%ﬂ% Gensini TF4F RGHAT & BATA[12]. TARBIIKIES 3908 AL & AR
R R,
2.6. BURDHT

JT A B {5 1] PASS20.0 BRAFBEAT AL B . ¥y B HARHEZROR T EBORL, A 0B THBE R, SR
PRIZR 7 2200 M, W 2 4 2 [ 22 5 A I R /K15 SR AT Pearson AH <70 Ar, 656 %% 2 4R O AH S 1
il FH SR R R IS BRI A SRR B — ol 3 . T BRI AE p < 0.05 KPZF BRA SR L.

3. 858
3.1. B R—AERIAEL R

1 BT 2R G R B E A . 4F6¢ . #4251, BMI. FBG. SBP. DBP. TG. TC. HDL. LDL,
HDL. WBC. CRP. BUN. Scr. WCHHFE#. S ML KPR 52 =40 [A) G W 42 22 53 (P > 0.05).
Xt M L, AMI 418 #% LVEF% W S F#{%, WBC. BNP. CRP. Gensini ¥t Bl B TH5, ZREST
2R (p <0.05). 5 SAP ZAMLL, AMI 41#% WBC. BNP. Gensini iF/ BRI E, ZFARITFE X
(p <0.05). SAP 55X} IEAAL Gessini W53 2534 Giit24 5 X (p < 0.05).

Table 1. Comparison of clinical baseline data of the three groups

1. ZHBEIRAEL IR

TiH AMI 41 (n = 40) SAP Z(n = 40) Xt HE 4 (n = 40) P1H
FR(D) 62.40 £9.47 66.50 £ 6.68 63.35+6.79 0.235
FPE[H(%)] 20 (50%) 20 (50%) 20 (50%) 1.000
BMI (kg/m?) 26.00 + 1.82 26.38 +3.26 26.99 £3.29 0.551
Wi (mmHg) 130.15 +20.72 138.40 + 14.36 137.05 + 14.01 0.252
#77k i (mmHg) 78.70 + 13.47 83.65+9.39 82.85+10.11 0.327
22 5 L B% (mmol/L) 6.19+1.80 728 +2.11 6.23+1.57 0.121
“H i = & (mmol/L) 1.68 +0.95 1.54+0.85 1.77+0.97 0.734
S ETE BZ(mmol/L) 451+1.41 441+1.01 445+1.15 0.967
LDL (mmol/L) 2.82+1.09 2.67+0.64 2.63+0.81 0.770
HDL (mmol/L) 0.91+0.24 1.07+£0.29 1.06 +£0.25 0.094
WBC (mmol/L) 8.79 +2.55% 7.03+2.01 6.91+1.38 0.008
CRP (mg/L) 6.20 + 6.68" 4.17+5.82 1.89 +1.42 0.038
JRZ % (mmol/L) 5.53+1.34 5.74+1.61 5.81+2.10 0.860
WLEF (umol/L) 61.76 + 14.94 70.34 +19.85 66.44 + 18.54 0.323
LVEF (%) 56.40 + 3.54° 57.90 +6.27 60.25 + 1.89 0.021
BNP 198.63 + 86.91% 44.97 +27.10 32.24 + 53.64 0.023
AR B(%)] 18 (45.0) 18 (45.0) 12 (30.0) 0.535
Gensisi 15> 39.45 + 12.49" 20.0 +£9.27° 0+0 0.000
1R I [ 51 %) 24 (60.0) 26 (65.0) 30 (75.0) 0.592
B DRI 1(%)] 10 (25.0) 16 (40.0) 14 (35.0) 0.592
TR VOR P8 £ bRlEERR; a N P<0.05, SHRALE: b A P<005 5
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3.2. IN3& ANGPTLG6 iRE

2 HE A B F MTE T ANGPTLG IR E . AMI 41117% ANGPTL6 7K°F+(49.05 + 9.02 ng/ml)#H &A%
T X 4L(56.71 + 15.04 ng/ml)Fil SAP £H(58.03 + 8.94 ng/ml) (P < 0.05). IfLi& ANGPTLG6 7K F-7E % I 2 Al
SAP 2 RIS i 52 5#(P > 0.05).

Table 2. Comparison of serumANGPTL6 concentration between the three groups
2. LER=ABEME ANGPTL6 KFEEH

e () ANGPTL6 i /% (ng/ml)
AMI 41 40 49.05 +9.02"
SAP 41 40 58.03 £ 8.94
o 20 40 56.71 %+ 15.04

a’N P<0.05 GxMALLE; b P<0.05 5 SAP AL,

3.3. & ANGPTL6 5 Gessini i Z SRS LR

AMI AH1EH ANGPTL6 7KF5 Gensini P70 2 53 AH R (GE 3). #m BRI, IMiEH ANGPTLG6 ik
JE 55 R B koms AR R 2 A DGR 1) SAP A7 ANGPTL6 /K-F-5 Gensini ¥4+ DBP .35 M50 (F%
4), HmEER, MIiEH ANGPTL6 K FE 5 b R30Ik AR FERE 2 OAE (] 2). AMI 4081 SAP 4H5 1
BE. M. M. LVEF%. BNP ]S AR M,

Table 3. Correlation analysis of serum ANGPTL6 concentration and clinical parameters in patients with AMI group

= 3. AMI BEAME ANGPTLG iKE SRR S HAHEX ST

T H AHIE R P1H
5 0.324 0.163
(N -0.257 0.274
RS 0.324 0.163
BMI -0.230 0.329
Wi & 0.247 0.294
AT K 0.094 0.692
7 i A A -0.158 0.506
e fiE [ -0.263 0.263
HH = H 0.182 0.518
LDL -0.19 0.442
HDL 0.158 0.506
WBC -0.112 0.639
CRP -0.102 0.537
JRER 0.166 0.483
WLEF -0.112 0.639
LVEF% 0.166 0.483
Gensini score -0.514 0.02"
BNP 0.324 0.163

*: P <0.05 CEEMARMECUI); **: P < 0.01 (535 P4 SPECUI)) .
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Figure 1. Relationship between ANGPTL6 concentration and severity of coronary artery
lesions in AMI group
& 1. AMI 48 ANGPTL6 JRESEIKHETEREHX R

Table 4. Correlation between serum ANGPTL6 level and clinical parameters in SAP group
% 4. SAP tHEF 5 ANGPTLG6 K FE SRS HAHE X4

T H R R P1H
S 0.025 0915
PR -0.115 0.630
g 0.368 0.110
BMI -0.025 0.915
e —0.036 0.880
ET R -0.491 0.028"
el ik -0.002 0.994
S L] -0.084 0.724

Hih = 0.221 0.35
LDL -0.168 0.478
HDL -0.290 0214
WBC 0.145 0.543
CRP 0.125 0.517
JREA -0.002 0.994
WLEF -0.299 0.217
LVEF% -0.028 0.906
Gensini score -0.467 0.038"
BNP -0.055 0.819

*: P <0.05 (CREMARMECUI); **: P < 0.01 (535 FIAHSPECU)) .
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Figure 2. Relationship between ANGPTL6 concentration and severity of coronary artery
lesions in SAP group
[ 2. SAP A ANGPTL6 iRE SEKRE ™ EIZE

4. ¥W1ig

MEEREFRIES S OMEBRIIET . PR, T ANGPTL2 ik ] iE k2 MIME N K
YA, (RBEN AR R, WD SIKRAEEAL13]. ANGPTL3 HAT (2 bk FEGE A A sl AL AL R4 1
FH[14]. I3 ANGPTL4 = 0] B FRARTE Cooi IR A 2R [15]0 AN F0 R I AMI 4L 1M1L3% ANGPTL6 7K-F B i
. AMI ZHF0 SAP &35 MiF ANGPTL6 WK FE S5 RBN k™ EALEE 2 1 AHOC, $278 ANGPTLG6 1] fE 2
L5k O R

ANGPTL6 A& —FhBE IR AH 5 B 8 1 R, B PR R 5 3 AP 8 & JE3A h ANGPTLG Wl s, i
TEWE S HBALe. M8 MLE /K1 2 A IC[16]. BF 70K I, 0 PR & FF F sl ik & L3+ ANGPTL6
KPR T, ANGPTL6 7K T 5 KO iU R S IEAHSC[11]. A, ANGPTL6 ¥ FE 7L 4k = I
JREE T E[17]. 225 H ANGPTL6 7K AR T vl e e O I FF ARE B R 2B, #EM ANGPTL6 1]
eSO ML 7 PR3 TR 7 o FRATTAO I 90 SRR LIS ANGPTLG K FE 5 0. 75 AMI Fll SAP 41,
ANGPTL6 5 7% JI5 M WE OIS 2% 52 i 2k 1 O [ e 0, 5 A P e 22 S I e 4 SRV W] AR 9 ANGPTLG 1R
B AR ) 5 e PRl - 40 7 AR ek oo 7 THT ) TN B o DRI, 5 AR 5o R PR R s g IfRE £ 25 43 ) 3347 58
IR PRAFE 5 o

Urano %5iE ] ANGPTL6 @it #43% ERK 1/2-eNOS-NO B2 iE NO [FB[9]. NO AV A I 45 i
ik 71, EREINHIME IS VLRI, /R ERE. RN, ARSI EAER[18]. RRIE
NO ] G846 F) T 32450 o L M 2R R B2 [19]. AMI H 24 /NP ILFE NO W& B BREA%, HRT%E
LIRS 25 S HHEE AR AMI R [EIAS [R] BT 85 20] o [T B AR REALL T SR AMI E 35 1L ANGPTL6 PR 1)
SEit. HEAN, FRATRITEFT R L SAP ALIMIE ANGPTLG6 /KP4 WY B FEAK. BB SZIbiTi845 Y, SAP &
LR R LR AR B ko NO ML ik VAR SS, X a2 — AN A B RE21].

ANGPTL6 8 (i 2E 4 A s s A 2R, R i 9 2R (8], WHA s, 2 MR i RESH MR 3 vl od
i micro-RNA128 (mi-RNA 128) N IMLiE ANGPTL6 /K°F, {eitiN4ipuitsg[22]. WK, miR-128 Af
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%

P K RO WU 9 B A R T Re Mt O R R o R /N RO WL miR-128 IR
KRN, FRE 12 NI ARG E[23]. 0] miR-128 AR LA R, B8 O UEIE S 10
L5241 [25]. FRATHIHE 7T B AMI B3 M5 ANGPTLG6 7K F-BH AKX T SAP AR, X 52 wi#f
FAE LR SE AL BERR AL AT 2301 /N BRULIE ANGPTLG 2655 52 19 0 1 45 AR E[26]. 4RTMT, AMI 4
o ANGPTL6 MIIKRIE 2 A5 miR-128 FEFE/KFRIWEH KA R . thoh, AHBR ANGPTL6 kR
1K BT RO A AR L R LR R AR R 56 7 THI I 22 5 5 R )

AT TR I ANGPTL6 [RRIEAN Y SAP 31 Gessini P53 AH (P < 0.05), 1E AMI E#
AR (P < 0.05), #2785 ANGPTL6 ] e[ Bt 1 ek oo £ bR B0 ks 1) = AR RE . B0 I 25
BRI AR, bR, ANGPTLG6 A A28 6 0o ™ B A2 i TR §- 22—

5. EBRM4

REARBRN, AR SIIn st BIHERITE, 4 0BT REAR . ZREH] AMI FIHLA R,
ANGPTLG [ 515 0] 6552 B30 . AHEFE H IOFE T3 — 5 3 2 Lo I SOm L, et O 1 TR R va o7
SRAEH I B
6. &g

BATHI LI 98 B, w0 B F M ANGPTL6 7K T 55 5 4R 2 ik ™ 3 F2 B B A o8, R
ANGPTL6 5w 0ol B I EA M . FRATHIBT AN ANGPTL6 £ 76 00953 A3 AE A PSR AL 1585 I I

55l

FWRAF LA A& . P2 558 BRI RET.
E&ME

F 9 mir-33a 7E B K SRE R AL BEBURS 52 1 o2 L 4 A ALY, 17-3-3-30-nsh 7 B RHE R«
s 4

WAt HO7 05kt g, RS, SRR EEAT HER MR . AR e BRI . T, SE R
o THRBIFE 2R e T L. T A A B R R R S

|25
ML R ARAFEAEATRIZ 1
S5 3k
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