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ABSTRACT Objective: To explore the relationship between serum angiopoietin-like 4 (ANGPTL4), Betatrophin (Betatrophin) and
Vaspin (Vaspin) levels and blood glucose, blood lipids and lower limb vascular disease (LVD) in elderly patients with type 2 diabetes
(T2DM). Methods: A total of 108 elderly patients with T2DM who were admitted to our hospital from August 2018 to August 2019 were
selected, and divided into LVD group (n=38) and non LVD group (n=70) according to whether the patients had LVD. The clinical data,
serum ANGPTLA, Betatrophin, Vaspin levels, blood glucose indicators [fasting plasma glucose (FPG), 2h postprandial blood glucose
(2hPG), glycosylated hemoglobin (HbA1c)], blood lipid indicators [total cholesterol (TC), triglycerides (TG)], high density lipoprotein
cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C)] of the two groups were compared. Pearson linear correlation analysis
was used to analyze the correlation between serum ANGPTLA4, Betatrophin, Vaspin levels and blood glucose and blood lipid indicators.
Logistic multivariate regression model was used to analyze the influencing factors of LVD. Results: The diastolic blood pressure and sys-
tolic blood pressure of the LVD group were higher than those of the non LVD group (P<0.05). Serum Betatrophin levels and TC, TG,
LDL-C, FPG, 2hPG, HbA1lc of LVD group were higher than those of non LVD group, and serum ANGPTL4, Vaspin levels and HDL-C

were lower than those of non LVD group (P<0.05). Pearson linear correlation analysis showed that serum ANGPTL4 and Vaspin were
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negatively correlated with TC, TG, LDL-C, FPG, 2hPG, HbAlc, and positively correlated with HDL-C (P<0.05). Serum Betatrophin
were positively correlated with TC, TG, LDL-C, FPG, 2hPG and HbA lc, and negatively correlated with HDL-C (P<0.05). Logistic multi-
variate regression model analysis showed that serum ANGPTLA4, Betatrophin, Vaspin and diastolic blood pressure, TC, TG, HDL- C,
LDL-C, FPG, 2hPG, HbAlc were the influencing factors of LVD in patients (P<0.05). Conclusion: The serum ANGPTL4 and Vaspin

levels of elderly patients with T2DM combined with LVD are decreased significantly, while the serum Betatrophin levels are increased.

And the three indicators are correlated with blood glucose and blood lipid indicators, and they are the influencing factors of patients with

LVD. Clinically, the serum ANGPTL4, Betatrophin and Vaspin levels can be examined to assist in the assessment of the risk of LVD.
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2 RUBEPR IR (Type 2 diabetes mellitus, T2DM ) /&2 4F A\ A
DA , B AR S IR I 2 AICHT B 4IRS, 7T
M N B AR REARLE , R AL LB A A, T RE S i
B I AR IR ZE L ARAE A R AR U, AR R
T2DM S35 5 DL I R AE S A8 28 , L R m A 28 5 2R &
XU RS B O ESE , LR B 1M 457995 28 (lower limb vascular dis-
ease ,LVD) JEZ, XIEHHE FBRIEUCE N A S ks i
b, HAMHLHA Z /N RS 5, (BN 40P 5 SAE R 5
FHAAEY, T2DM GIf LVD WfaFEM R, MBS0 T2
PRz k2= UL 224 T IO AEREAR , DA S S A= e B A
Il PR 3 530 i 25385 )y 7 g T2DM SR #H 8 LVD, BESRE
A—E Wil B EN TR R Z , =k ERESE,
A RESZ M A AT A AL, R, WG RATY R - 4% 51 AR DG P 1 48
FRIEATAT, BATIARR LVD XU, Al B A B SR AR
o AR, AFFERML, MR IS A R FEE 1 4(An-
giopoietin-like protein 4, ANGPTLA4 )2 5 T # BRI, X 4 AE
NIRRT, ATud A P R Y SRR AR
(A F(Betatrophin ) 55 fif &5 2 | I /K A7 A2 D BR , (H ELR B
AW BACT I I B Ty ) 2 2 I 2 (1 T 150 (Vaspin ) 257 2
JIE iy &4t e R 5, EL e 5 R VR T, BB A XTI A 9 5,
FET I, AT SR8 5 431 & 4F T2DM (845 1M 75 ANGPTL4  Be-
tatrophin , Vaspin 7KF-#948 4k, H %K =5 5 % L3R L il
BRI FR , N HAF T2DM BE R R F LVD &4 XU
PGSR AR S W .

I FRE % ik

1.1 —fg3#

PEHCFRBE 2018 4 8 A ~2019 4E 8 ] iA (19 2 4F T2DM
B 108 4], D5 57 4, £ 514, il 60~75 %,
(67.49% 6.95)% ; T2DM Ji5fe 7~ 15 4F, F14(10.53+ 3.12)4F;
PRI R A (21 ~25 )kg/m?, F34(23.65% 1.16 )kg/m’, FEPr /3

R CHEHEATRSE . T2DM 277 S5 E 2 BB R IR BT
TRFE R (2017 4RO V2T : (1)7 15 14 (Fasting plasma glucose,
FPG): 77456 8h,FPG 1E4 Y[ < 6.1 mmol/L, K
T 5T 7.0 mmol/L W FI #i24 T2DM; (2) 485 2 h i b
(2-hour postprandial blood glucose, 2hPG) . 25 [ IR 7 75 B it =

R HEATIZ W, 2hPG 1EH Ju [ h< 7.8 mmol/L, KF ok %+
11.1 mmol/L FL{{:45 #17% T2DM S fR (M £k L& =
73 595555 ) W2 5 (3)FE— R Z T I B 2 A , 25 R
HLIMAE R Ta45 T 11.1 mmol/L, H A7 M T2DM FE bk 4
2. MIERF RS G LVD, 40 LVD 4 (n=38 )F1JC LVD 4
(n=70), LVD 2. 2 F B A% (28 ko, Jm &
DA A A BERE AL, ] DLBEHTE A, B BAN P P v R
Ben AT DUAE e AN [RI R R A, BEL D HE R E T, i e
HRFE
1.2 N HERRER A

GIAFRAE: (D)W R LR OCT T2DM iz i, 5= 60
&5 (20 WFIEH 5 (3) A ILER LVD LIS HA ™ I K5 5 (4)
XPOFIE N A A [E) 2 HEBRARIE : (DBREA T RF AR5 (2)
J R R SRR A A A (I HTDIR BB B T R e T
85 U EARIE  (3)HF VB A AR B 5 (4)0E
WA RFAR L (5)EVEMIE# ; (6)BRTEA S #2255 (7)
EN LN s S
1.3 W Z24E4R

() i H A« 228 1t s W A (9 2 B A R MR A FR A ]
YXY-61)ME W4 B E . (2) MLFTabnaai . i &
TESNZ Y HIRY TR AR 25 IE R KL S mL, 478500 Ab 8, 5] S
10 min, %3 3000 r/min, E.024%2 10 om, SMESINTE, fEHL
-T0°CyKFESF RGN o 28 WHIBC S Mg BRI 7E 1% ANGPTLA
Betatrophin , Vaspin 7K , J"™#& 345 16 B A4 4 BT AR S5 L
H BREAAL bRl Mo B AL, = HALTCHR A ], BOAR (R
WePEARUES: 50 WL A FRIES Lo SEBERIAEA 10 WL A
RRAEAAL, SR G HL 40 WL REARR BB . B 50 WL K4t
W (Z R AP REFRIC ) INAREASSL ARdE i AL, 2 R RE
G445 ANGPTLA I & (i SeAT A MR A IR A H],
#iA% :48T) Betatrophin &5 & ( LIEATR AR ARAF,
JA% :48T) Vaspin 0 & CRINTITE(R EWRHECA IRA R, AL
H :48T) , 2o IR S FLEHT:, 78 37 C R /K 60 min, 5K
R, MK AR AR T, BGRB8 60 s, FEUEIRR, 411
TR 5 R BURH) A JIRY) B S 50 WL, 7E 37°C R [N
15 min, L& LR 50 wL IMAASTL 28 1k, 7€ 15 min Y]
FESFLBOGEEE , P4 =450 nm, (3) M BEFE AR« 284 F 3
ARG T AL CLLEAR B A 7 M A B2 W] BK-1200) 300 2 1fi A
F& 5 B AH [ i ( Total cholesterol, TC) , 7l = ik ( Triglyceride,
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TG) .5 % B Jig 25 1 H [ % (High density lipoprotein cholesterol,
HDL-C) fik%; & JIf & A1 JIH [# % (Low density lipoprotein choles-
terol,LDL-C). (4) MWEFEFRKGIN « 28 =3 A5 4 WL-2 [0pAer I
1M E FPG 2hPG /K-, ZeGIITH A5 3k fH HO18D M fb I £1 45
I 43 B A0 5 1L I 2T & 1 (Glycosylated hemoglobin,
HbAlc),
L4 Git=HiE

2 SPSS20.0 FAATHAE 43 7, THECBORVH E 43 b (%) 3%
AT RS TR ORI AR (k)R A LR
ATHECXT t K58, 28] ELAA T ARSI AR A ¢ K238, 48 Pearson ZEM:AH

K43 M B 1L ANGPTL4  Betatrophin , Vaspin 7K 5 5 Ifi B |
M ARFEFRIIAEIM: . £ Logistic £ KN ZE MIHA R MT 8% LVD
FAEMEREZ, P<0.05 WEFAGIT%E L,

2 R

2.1 MEAEZEMEE

LVD H&F 5K & Wedi 38 -t LVD 41(P<<0.05), 4
PR AR PRI R A T IR B RO SR LA T 25 R (P>
0.05), W% 1,

® 1 MARELAHILER

Table 1 Comparison of baseline data between the two groups

Diastolic Systolic i i
Gender(n) Diabetes Body mass Y Smoking history(n)
blood blood
Groups Age(years) course index
Male Female R pressure pressure Yes No
(years) (kg/m?)
(mmHg) (mmHg)
LVD group 141.65%
20 18 66.05+ 5.52 10.29% 2.09 23.32+ 1.07 88.42+ 7.51 8 30
(n=38) 17.83
Non LVD 134.63%
37 33 68.27+ 6.03 10.66+ 2.24 23.83+ 1.52 82.19% 6.39 14 56
group(n=70) 15.52
Xt 0.001 1.881 0.839 1.834 4.546 2.129 0.017
P 0.982 0.063 0.403 0.069 0.000 0.036 0.897

2.2 #AMFE ANGPTLA, Betatrophin, Vaspin 7k J Eb %8
LVD A 1fi3% ANGPTL4 Vaspin /K P-{T-JC LVD 41, ifij Ifi

¥ Betatrophin /K5 T-JG LVD 41 (P<0.05), I3 2,

% 2 F4AM;E ANGPTLA4, Betatrophin, Vaspin 7K E b & (xt )
Table 2 Comparison of serum ANGPTLA, Betatrophin and Vaspin levels between the two groups(xt s)

Groups ANGPTLA( pg/mL)

Betatrophin( pg/mL) Vaspin(ng/mL)

LVD group(n=38) 601.62+ 14.86

Non LVD group(n=70) 784.49+ 23.75
t 43.058

P 0.000

964.23+ 145.42 0.22+ 0.06

795.37+ 137.83 0.39+ 0.08
5.963 11.457
0.000 0.000

2.3 WAMmAS. MEEFEFRIEE
LVD #] TC.TG.LDL-C .FPG .2hPG HbAlc & F & LVD

i, HDL-C Ik FJ& LVD 41 (P<<0.05), IL3% 3,

* 3 FEMAE . MAERIRLLR (2t 5)

Table 3 Comparison of blood lipid and blood glucose indicators between the two groups(xt s)

HDL-C LDL-C
Groups TC(mmol/L) TG(mmol/L) FPG(mmol/L) 2hPG(mmol/L) HbAlc(%)
(mmol/L) (mmol/L)
LVD group
(n=38) 6.48% 1.19 1.49% 0.52 0.87+ 0.11 3.96x 1.01 11.48+ 1.12 14.65+ 1.42 8.53+ 1.64
n=
Non LVD group
(2=70) 4.65+ 1.05 1.07+ 0.23 1.38+ 0.25 3.25+ 0.73 9.29+ 0.99 12.21+ 1.07 6.34% 0.65
n=
t 8.250 5.807 11.944 4203 10.478 10.059 9.865
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.4 & ANGPTLA4, Betatrophin, Vaspin 5 [ Ag . M #E+5+RE94E
K4

2 Pearson i MAH G TR, L7 ANGPTL4  Vaspin 5
TC.TG .LDL-C .FPG .2hPG HbAlc 2 fiff3¢, 5 HDL-C 2IF
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H % (P<0.05). I3 Betatrophin 5 TC.TG.LDL-C.FPG.

2hPG HbAlc ZIFAH, 5 HDL-C £ AHE(P<0.05), W34,

& 4 1% ANGPTL4,Betatrophin, Vaspin 5 I fi§ . M#EFSHREIE X1

Table 4 Correlation of serum ANGPTLA, betatrophin and vaspin with blood lipid and blood glucose indicators
ANGPTL4 Betatrophin Vaspin
Indicators
r P r P r P

TC -0.645 0.000 0.617 0.000 -0.610 0.000
TG -0.598 0.003 0.735 0.000 -0.527 0.014
HDL-C 0.641 0.000 -0.472 0.041 0.631 0.000
LDL-C -0.517 0.022 0.648 0.000 -0.522 0.015
FPG -0.713 0.000 0.662 0.000 -0.587 0.008
2hPG -0.756 0.000 0.677 0.000 -0.645 0.000
HbAlc -0.635 0.000 0.601 0.000 -0.633 0.000

2.5 Z4 T2DM BEL % LVD WEIME XS
HHRAS AT i AR, 4 DL RO SORAE, 5 SO A2 B
X, LURE R KA LVD(R =0, 2 =1)E SO AR Y, 45

78, I ANGPTL4 Betatrophin, Vaspin L) ) 47 7k J& . TC.
TG .HDL-C .LDL-C .FPG .2hPG HbAlc j&HE3# LVD kM
M ZE(P<0.05), WL 5,

x5 ZF T2DM EERE LVD REMHME R
Table 5 Influencing factors of the occurrence of LVD in elderly patients with T2DM

Variable B SE Wald x? P OR 95%CI
Diastolic blood pressure 1.068 0.525 4.148 0.042 2911 1.041-8.140
Systolic blood pressure 0.675 0.482 1.964 0.161 1.965 0.764-5.054
ANGPTL4 -0.111 0.023 23.816 0.000 0.895 0.856-0.936
Betatrophin 0.710 0.308 5.310 0.021 2.035 1.112-3.724
Vaspin -0.120 0.039 9.239 0.002 0.887 0.821-0.958
TC 1.228 0.450 7.455 0.006 3414 1.414-8.243
TG 1.392 0.632 4.847 0.028 4.022 1.165-13.885
HDL-C -0.143 0.071 4.090 0.043 0.867 0.755-0.996
LDL-C 1.399 0.683 4.200 0.040 4.052 1.063-15.446
FPG 1.417 0.379 13.951 0.000 4.125 1.961-8.677
2hPG 1.288 0.580 4.937 0.026 3.625 1.164-11.289
HbAlc 1.067 0.373 8.181 0.004 2.906 1.399-6.036

3 i AL RARR, 5T LVD BEH L, LVD B 1 ifE

T2DM 21l R A A B 8 s, LB FENE 2, AR R
I AERRE D, AR R AE L 20%~40%, HifFE T
IS, FCAE A BE R A — ™ B I RRE X R B R A TR R
RV, LVD FEMERNG S 235 10~ 15 AR P LRECH DL, 28tk
S R AR BEAT T BORROR S B R R R
WINE , SBCN g shTh gt — 20, W sh ik i 2
FESEN Sk B AS , A BEHOIE AL, 350l B3 1Y T sk
Z B, 5 R H AU AN /2 IRFE, AT S8 sh bk 2 T8 3k
REBh k552 8, YR A RSN , T AT S AL, Rtk S
FHA%) T2DM B3 LVD AWK, TR T 5E s T
BERE RSN, 4T LVD KA R, X TR B LA R 4E 4%
LVD AR ETE L.

ANGPTLA  Vaspin /K B&AK , 1 .7 Betatrophin /K Ft & .
ANGPTLA 3 i 5 {7 220 JUE JFFAESS 23308 , AT 5 A0 J] I N g
HERRE RS 6, 25 o i fe A, LA KO Sk
AL B YIAHE , B AT LA X IR S AT, R
HUASAE , D82 I P B 40 3, T B35 1 3 ko e 1 BT 850 %
BRI, MR AEE R R I, T2DM 51 LVD B3
17 ANGPTLA /K- FRAK, BiZWF5E 0, Il 7 ANGPTLA &
B C RMEM HAE -6 MRERIER T -a KPR A,
P78 ANGPTLA & ik, BUEBIEIL#F R AEH# i . Betatrophin
TS AR AL TN 80500, S RS B A s B 2
HEMEFHUO, 1T T2DM R ey B A0 73 WA A I 5 21 75 R ] ik
W%, SEWLAR B B R E, T Rl g 4niE
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UiREIEs . FEF I, ARBFST DN M YE Betatrophin mJ RE5E i i 7
Ry B I E, 25 T2DM Mg, F5ERM, I Betat-
rophin 544K D SEHAH, WA ER D XN LA
U, REZR A S8 RE I, i I A A AR AR A5 DU AR SR, 5 3%
W 1fil % Betatrophin 7w , 4iAE R D &%, &4 i A TE
95 72 XU 8 5, 7R Betatrophin 2 5 1 I A 0 AL HE R
Vaspin S&51 K BLUANRIIR T, XF 2R g iE F 7 ME e, an
HAE -6 A3 -1 5, BRIEAN ] i E7- 1 PLARE RS A5
Mg, 8 R 2L, vl ik BT sh ke e (b B 1,
PRI M A TR, TR A5 AR U, 52 FIA S IR AL R
Vaspin X T2DM & R IMASTIREA (RIER, AT B K i 4

AR, 57 LVD B M, LVD &K TC. TG,
LDL-C FPG 2hPG HbAlc B F}#&, 1fif HDL-C i AL, $2
B TURE TTRE S LVD R4 5. R, 7l figfe
THRELL MG SRS T RN RE LS R 8 s, TE =R
T, EHCAAEEERIA B MG, SRR A R R A S
KEIEHEY BT, (84 - B IR RS2 AR TR S Ak, 5
M N R AR, B LVD A", R i AR R 2
AT FER B, S B A REDIN 738 &, (2 i sk a4k, 51
A LVDPRY, R I REZEFE AT T2DM 835 108 | 1l 7K~ 1Y
il BRAIK LVD KA R . AL R E R, 7E ANGPTL4 Be-
tatrophin , Vaspin 545 MLl MBS FRIIAE M, ANGPTLA
Vaspin XFAUARAEGIIHITER, 5 2F 40 R ¥ 2 0, /]
A AT Yl S , IR AT AR, TP LVD &4, —#RBK
R BB AR HLAAR JRE , 2 IEFENR AR, R IEDUR AR
TRRALR AR/, sl i A7 28 2 A XU 2220, 1717 Betatrophin B
JiES) B IS A R IR, RN AR ZE AL, Rk
T2DM EfE, Rumisme K e . TS 0 k0,
ANGPTLA4 Xf LVD V&7E55 28 KU A B0 (R s A5
T ANGPTL4 5 T2DM #3# LVD BARKR, MAMFEIRGT
T I3 ANGPTLA4  Betatrophin , Vaspin 5 T2DM H 2 (il g . Ifil
W& LVD EA R &, g I PRPEAL T2DM i85 17 ik e 48
PETE ] SRR .

AR GE R IR LAUESE, [M17E ANGPTLA  Betatrophin , Vaspin
K &F 5k & . TC . TG HDL-C .LDL-C .FPG .2hPG HbAlc & & %
LVD EAMFME R, RREMEFL I, ANGPTLA nf Ll it
TP WA | SR A, BELT S0 R 1 SR AR K AR, DR AN
BN A TIRE .t HED , 3X 7T BB ANGPTLA F&AIK
LVD %4 XK HLH] . Betatrophin I X JR 45 11 i 1 A 40
YRR, Al TG i, 51 RIS &, o] feil i i S He
AL, FEIR4EA: % D B9 FIH B Betatrophin A G255 HLAAK P
A2 D RS EPHAEH, 25 LVD #7285 3R, Vaspin
FUA R T 5 2 UV T, R R A0 R R 4R v, I
WA 6 R FREARSE 33k, BB R D)3k, Hipj T2DM
A I AR, BERR G ZE L REFE & sl = 1t A5 P Bz 40 A
&SIk, #n LVD KUY, seah, &7k BT m i S
LVD EAA X, &7 ik Hob sy, VK, w] ARl ikt , 5|
TR E RS Ik RS AL, 5 & LVDR, Rl , I R TR 22
X T2DM R iR W Z AT IS, P74l LVD &R

Wz, B 28 T XHIEIRT T, I T
2% AR, M7 ANGPTLA  Vaspin 7K F-[#1Ik & Betatrophin

KFTh i eSS I 4 T2DM 835 19 LVD R AR KUK , =& 51l

B L AP DI AR O, il R AT 2% R e W 8 I

ANGPTLA4 ,Betatrophin , Vaspin /K F-i025 1k, 1744 T2DM 3 &

UL L LVD 28 XS o BeAh , A SEMAT AN, TR 53 1L

1% ANGPTLA Betatrophin  Vaspin X £ 2 3% I 91 J5 (14 5 0,

KT HATREYT, 0T = FH 5 R E I BUR RC R
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