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Abstract

Objective: To investigate the changes and clinical significance of serum Beclin1 levels in patients
with type 2 diabetes. Methods: A total of 164 patients with type 2 diabetes mellitus admitted to the
Department of Endocrinology of Qingdao Municipal Hospital from November 2021 to June 2022
were enrolled as diabetes mellitus, and 36 healthy people who were examined during the same
period were enrolled as the control group. Collecting relevant data and using the Elisa method to
measure serum Beclinl levels. The relationship between Beclinl and various factors in the di-
abetes group was analyzed by correlation. Results: Compared with the control group, the serum
Beclin-1 level was significantly reduced, the left ventricular diastolic function interval e' and lat-
eral wall e' were lower, and the mean E/e’ ratio was higher (P < 0.05). In the diabetes group, the
duration of diabetes was longer in the low level group compared with the high level (P < 0.05); The
lateral wall e' was lower and the mean E/e’ ratio was higher, and univariate correlation analysis
and multiple linear regression analysis showed that the course of diabetes and serum beclinl
were independently negatively correlated. Conclusion: As a key regulator of autophagy, the de-
cline of Beclinel level suggests that autophagy may be an important mechanism for the occur-
rence and development of type 2 diabetes, and with the prolongation of diabetes course, autopha-
gy deficiency worsens.
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1. 51§

B PR e — R AR AR, AR AR AE A BRVE N e BT, FRERE RN O s 11.2%,
Horpr 2 AUBEIRIGZ) S 90%. W14y, BEIRFEHIRIBER . J0I7 AR R BAPTEGE, HIMME TR
2 FUHE PR I9 (T2DM) FRFAE A2 MR B T v, A IUTFT ve IR 2 A 0 0L oG AR AT D) BE b AR AR R 3R, 7T 3K
PRI ) 28 I ACRE , R PRIV B PR T BB ) E R A [2] [3]. T T2DM i3 MU 7t v 2 2
AR AL LA R R R 2 SRR DUAN IR &5 B 200 7 b 52 4 P A A s L [4] [5] [6] editFUkcEL, FEMRES R
HRGTAGEEy B A0 00 S 50X P 7 A E R 2 5[7] [8]. B MR — Ry i B i il i, el
T RS XS RS S F) 9 A5 9 il A 5 A e 98 B2 40 10 200 ML 5 AR S5 R 7 [9], 1 Wk PR A BATR P
figh 52 453 P 240 ML 5 D A IR A LR T B i g SR B RE AN JEURE . TR, A WEAE N AU AN 4 R 4 AR
SPRIEREENIEN, BRI AT BEAE SRACL B R S5 AU AR SO I R AR AT J rp R % EL LY
YEM[10] [11]. Beclinl /& —Fhim FER T ML A, B ARABENGMLULAE-3- M 2 S sy, i
N SEMIE, H5AW12]. £ EATR, Beclinl & HEE ST T, ATRESS T 2 BUBEIRE IR
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R JE . H AT TS Beclind ZKFAE T2DM &5 ARALHE TEAR D o ARWF I8 5 AE R LI beclinl 7K
SPAE 2 U PRI R AR A B PR T

2. M5 5%
2.1. ¥&,

A 2020 FERE RS WibRitE, EFEE BT LR 2021 4F 11 H & 2022 4 6 A NI RHRABE 2
RURE R B 164 B ME BRIGAL, & [F HIARAS 1K 36 15 fek B A VE X HRZH o ASHIT 9 Lt 75 5 1 i 32 2 B
B, 105 2023 Ind 755 129 5. NHAANRYCEEMIGRE . FIREHARRRdE: 1 800
PRI H SRR FEThEEAR & JeiE KO M B X IRALHER R HEIRR . B 3 etk
W HFETHREAR 4y JEE Koo 075
2.2. IIGRZERYEE

— iR EREEIAERY . PRI, A EHE B (body mass index, BMI). (0F. UR4EIE . AFTKIE . HHIEE .
SR s, SEIG KA. I [E % (total cholesterol, TC). H il =M (triglyceride, TG). k%5 /& g & (1 iH
fiZ (low-density lipoprotein cholesterol, LDL-C). =% % Ji 2 [ HH [# i (high-density lipoprotein cholesterol,
HDL-C). 3k %% Ji JIg & A JIH [# % (non-high density lipoprotein cholesterol, non-HDL-C), LT (creatinine, Cr).
BNERIERL R . KR, ARIRE I (alanine aminotransferase, ALT). K[14 % M2 5 % i (aspartate
aminotransferase, AST); Z*J& Il ## (fasting glucose, FBG). #4141 2 [1(glycosylated hemoglobin, HbA1c)
5 D EEE A ZH: 20 5 AR (left atrial diameter, LAD). /2.0 = &7 5K R # N 4% (left ventricular end-diastolic
diameter, LVEDD). & ] [& J5 £ (interventricular septum, 1VS). /0% Jig B¥ J5 FE (left ventricular posterior wall
thickness, LVPWT). 7.0 % 5 1l 4354 (left ventricular ejection fraction, LVEF), #iJ5A4i1E. A ELEFHE;
TOREIEER ARG e H R (TAIR% ) MEE eV i FE (B e)s e o 25 &7 5K LA — S Y MM it 14 2 U AFL (B 08
T 5 AL B IR T UL (A W), JRTEEL EIA LUIE L P eEL P Ele'tbA.

2.3, e

M Beclinl #&0: HHEC B 2SS EE KN 5 ml, TR B IMTE, —80°CHRAE. FFHEEE: iz it
W5 vk (Elisa %), KA RN RS &, FII0E beclinl /KPR = 7w E A BRA 7))
2.4. G+ iA*

KHI SPSS 26.0 Siit = A AT HAR 20 . IESDAAHIES AL ELLX £5 K, A WECRHBNIRE
A thwl. JEIERSAMHIELLZ ELL M(P25, P75)% 7R, HIAILLECK A Mann-Whitney U fals. 732848 &
DUSTEL n(%) R, HIRIEGECR R ITRSS . R A SR TR 3R A M 23 W7 S 22 Je B P [ VA9 23 A b Jk s 4 1fL 35
beclinl 5 &K Z 120 &, >R Pearson AH ¢ 73 (IE7S 347 %R 8L Spearman #kAH 5¢ 734t (AE IE S 70 A1 Bk}
BT R AT, BLP<0.05 AZEFH SR L.

3. /R
3.1. NiEEHEHEBEE

NI BB ) — MR R BB XS LU B (3 1) AU AL 36 19, BEIRM4L 164 ], S5xFHEALLLEL,
PEPRIm S A e . MLt A IR SE &, SR E L ERE AL, ZRASRIFRXEIP <
0.05). 2 RUHH R 3 M35 Beclind /KP4 % B ZH A &5 R & (P < 0.001).
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Table 1. General clinical data were compared between the control group and the type 2 diabetes group
2 1. WA S 2 BIBEFRTRLE M —ARIG R SRR ELER

TiH W e ZH (n = 36 131]) B PRI 4H.(n = 164 451) ZhPh P&
(D) 56.00 (49.50, 66.50) 60.00 (52.00, 67.00) -1.080 0.280
EeTh:q(7) 15/21 98/66 3.930 0.063

WA 151 (%)] 4 (11.1%) 42 (25.6%) 3.504 0.061
T [51(%)] 4 (11.1%) 30 (18.3%) 1.079 0.299
o I 451 (%)] 18 (50%) 87 (53%) 0.110 0.740
Ly KRIGY) 76.00 (68.50, 82.00) 78.00 (74.00, 80.00) -1.540 0.097
BMI (kg/m?) 2427 +3.73 25.42 +3.29 -1.905 0.058
4 & (mmHg) 129.31 + 14.57 140.05 * 16.46 -3.618 0.000
#F5K 5 (mmHg) 78.00 (72.50, 84.00) 80.00 (72.00, 85.00) -0.911 0.362
HbAlc (%) 5.63 £0.23 8.68 £ 1.63 -11.17 0.000
FBG (mmol/L) 4.80 (4, 56, 5.16) 7.48 (6.36, 9.62) -8.62 0.000
Cr (umol/L) 65.15 (58.05, 77.60) 63.25 (54.27, 71.78) -1.292 0.196
ALT (U/L) 14.10 (11.68, 21.79) 17.42 (13.45, 24.98) -1.662 0.097
AST (U/L) 18.44 (16.30, 20.64) 17.68 (15.16, 20.78) -0.821 0.412
TG (mmol/L) 1.19 (0.90, 2.01) 1.45 (1.04, 2.13) -1.281 0.200
TC (mmol/L) 4.84 +0.84 454 +1.08 1.612 0.109
HDL-C (mmol/L) 1.16 (0.99, 1.39) 1.04 (0.90, 1.22) —2.266 0.023
LDL-C (mmol/L) 2.89 +0.67 2.82+0.77 0.563 0.574
NHDL-C (mmol/L) 3.64 £0.82 3.43 £0.97 1.256 0.211
(SRS S U 95.50 (89.00, 104.50) 98.79 (92.00, 107.10) -1.300 0.194
SRR (umol/L) 354.73 (279.94, 425.00) 328.35 (278.48, 374.85) —1.455 0.146
Beclinl (ng/mL) 6.59 (4.32, 9.58) 4.04 (2.67, 5.63) —4.471 0.000

3.2. NiEBEEXBEOERE

PALER S L BRI (7 2): S0 TR
LU, EIA EAE, i A M. P BT, SRS

Table 2. Echocardiographic results in the control and diabetes groups

= 2 M REFHERRER B A LR ERELSR

ECBL, BRI e ERP K DIReFa bR ke e’y MUBE &', ~F1
= X (P #4<0.05).

Ei=tan EH 4(n = 36 1) BRI 4 (n = 164 f1) 2P 1l P i

LVEF (%) 62.00 (60.00, 63.00) 61.00 (60.00, 61.00) ~4.027 0.000

IF1] % €93 JEE (cm/s) 7.45 (5.85, 9.00) 6.15 (5.00, 7.40) —2.051 0.040
MIEE e i (cmis) 10.54 + 3.05 8.82 + 2.66 3.465 0.001
E fE(m/s) 0.70 (0.60, 0.80) 0.70 (0.60, 0.80) -0.901 0.368

A i (m/s) 0.70 (0.60, 0.90) 0.90 (0.70, 1.0) —3.540 0.000
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Continued
E/A LL{E 1.00 (0.71, 1.32) 0.78 (0.67, 1.00) —2.772 0.006
P35 e'ff (cm/s) 8.98+2.39 7.57 £1.97 3.764 0.000
V1) Ele' L AE 8.21 (7.14, 9.66) 9.59 (7.78, 11.72) -2.992 0.003
LAD (mm) 34.00 (31.00, 36.00) 34.00 (33.00, 36.00) -0.860 0.390
LVEDD (mm) 44.50 (41.00, 47.00) 45.00 (42.00, 47.00) -0.860 0.390
IVS (mm) 8.00 (7.35, 9.00) 9.00 (8.00, 9.40) —-2.315 0.021
LVPWT (mm) 8.05 (7.63, 9.00) 8.50 (7.93, 9.00) 0.893 0.372
VY etz (1111) 33.81+341 33.98 +£3.48 0.768 0.768
= e A4 (mm) 32.00 (30.00, 35.00) 32.00 (30.00, 35.00) —-0.269 0.788

3.3. #R¥E Beclinl /KIS BERBEBE » AAELE, ALABEREIEXTE

Fh S B RE PR 41, AR Beclind A28k, BL4.04 ng/mL #5341 : 7K -4 (beclinl > 4.04 ng/mL)-.
/K P41 (Beclinl < 4.04 ng/mL); Z5 SRR 3, # 4): HEKFAMI, RACPFHERT R, af S
B2 WERPIRAE T B 5RREEAR: £ 8P KD AEIRIRIIEE e AR, ~F3Y Efe' LU &, 78 IR
i ThRetebs LVEF BK, ZRA g8 X (P <0.05).

Table 3. Clinical data from the low-level group versus the high-level group in the diabetes group

= 3. BERRRE SRR FES K TFAEMIGR FRELR

T H /KP4 K4 ZhPt A P i
R () 61.37 +11.04 57.48 +12.78 2.086 0.039
B3I (1) 42140 56/26 4.970 0.038
W[5 (%)] 17 (20.7%) 25 (30.5%) 2.048 0.210
PRI 151 (%)] 14 (17.1%) 16 (19.5%) 0.163 0.840
L [51(%)] 42 (51.2%) 45 (54.9%) 0.220 0.754
DEE (RIS 78 (72.00, 80.00) 78.00 (75.00, 81.00) -0.339 0.735
BMI (kg/m?) 25.04 +3.03 25.81 + 3.50 -1.496 0.137
W4 & 140.17 + 15.56 139.94 +17.42 0.090 0.929
3550 ik (mmHg) 98.90 £ 8.71 99.58 + 11.03 —0.440 0.661
B R T FE 10.00 (6.00, 17.00) 4.00 (2.00, 10.00) -5.668 0.000
HbAlc (%) 8.73+1.52 8.62 + 1.74 0.404 0.687
FBG (mmol/L) 7.16 (6.48, 9.07) 7.76 (6.20, 9.83) -0.666 0.505
Cr (umol/L) 58.59 (49.15, 68.25) 67.45 (58.60, 75.86) -3.557 0.000
ALT (U/L) 16.80 (13.24, 22.33) 17.86 (13.75, 26.11) -0.511 0.609
AST (U/L) 17.62 (15.15, 20.60) 17.87 (15.30, 22.08) -0.158 0.875
TG (mmol/L) 1.38 (1.02, 1.92) 1.60 (1.05, 2.22) -1.496 0.135
TC (mmol/L) 444 +1.04 4.63+1.10 -1.182 0.239
HDL-C (mmol/L) 1.07 (0.93, 1.22) 1.01 (0.90, 1.20) -1.400 0.162
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LDL-C (mmol/L)
nHDL-C (mmol/L)
B/ NERE I #
JREE (umol/L)

2 R PR I SOIE
W PRI I
R 575 0 DR JEE
PR ] Rl e 22 9 A
PR ] Rl 95 A
FEbE 254
L HUIR
FERET
DPP-4
GLP-1
B B 2
BRI
il

2.76 £0.77
3.31+0.93
98.24 (93.00, 106.00)
313.62 + 74.68

13 (15.9%)
24 (29.3%)
41 (50.0%)
69 (84.1%)

63 (76.8%)
30 (36.6%)
15 (18.3%)
4 (4.9%)
22 (26.8%)
24 (29.3%)
10 (12.2%)

2.87+£0.77
354 +1.00
98.95 (89.00, 108.00)
346.51 + 79.03

19 (23.3%)
14 (17.1%)
49 (59.8%)
58 (70.7%)

51 (62.2%)
21 (25.6%)
16 (19.5%)
6 (7.3%)
17 (20.7%)
26 (31.7%)
10 (12.2%)

—0.951
—1.618
—0.076
—2.739

1.398
3.425
1.576
4.223

4.143
2.305
0.040
0.400
0.841
0.115
0.000

0.343
0.108
0.940
0.007

0.325
0.095
0.272
0.061

0.061
0.177
1.000
0.746
0.463
0.734
1.000

Table 4. Comparison of cardiac ultrasound parameters in the high-level group versus the low-level group in the diabetes

group

4. BERBET K FASRKFHENOIBE SR

=) KP4 /K2 ZhAh P
IEE e 8.39+2.59 9.26 + 2.67 -2.113 0.036

I e 6.00 (5.00, 7.10) 6.35 (5.20, 7.70) -1.303 0.193
T4 el 7.28 +1.97 7.87+1.95 -1.942 0.054
P14 Efe'til 10.00 (8.29, 12.27) 8.92 (7.46, 11.32) -2.310 0.021
LVEF 60.00 (60.00.61.00) 61.00 (60.00, 62.00) —2.049 0.040

E % 0.70 (0.60, 0.80) 0.60 (0.70, 0.80) -0.419 0.675

A g 0.90 (0.80, 1.00) 0.80 (0.70, 1.00) -1.938 0.053

E/A LbfH 0.75 (0.64, 0.89) 0.82 (0.67, 1.00) -1.325 0.185
el A AR 34.00 (32.00, 36.00) 34.00 (33.00, 38.00) -0.949 0.342
Fr B E RN AE 44,00 (41.00, 47.00) 45.00 (42.00, 48.00) -1.283 0.199
%5 ) B B P 9.00 (8.00, 9.40) 8.95 (8.00, 9.50) —0.725 0.468
Ii % R R 8.35 (7.90, 9.00) 8.50 (8.00, 9.00) —0.389 0.697
FHEERRE 34.00 (32.00, 35.00) 35.00 (32.00, 37.00) ~1.352 0.176
HELELRF 32.00 (30.00, 35.00) 32.00 (30.00, 35.00) —0.106 0.916
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3.4. FEZES T Beclinl 5ZFELBURZ BB FR
BRI AR M BT A BL(EE 5): MR ZH Beclinl S5FERHRFE . SRR 2 HAHIG. H. beclinl S{IEE ¢

2IEMR, 5 AMHE. ¥ Ele'tUE 25K,

Table 5. Univariate correlation analysis of Beclinl with factors in patients with type 2 diabetes mellitus

% 5.2 BUEPRRABE Beclinl 5SERERMERFHEX M

A r P
BE PRI T -0.461 0.000
AR S -0.046 0.556
FBG 0.077 0.325
G -0.188 0.016
BMI 0.053 0.500
Bk e’ 0.122 0.120
EE e' 0.193 0.013
E % -0.070 0.375
AfH -0.205 0.008
E/A 8 0.109 0.166
el AR 0.024 0.761
P15 Ele' Al -0.220 0.005

35. HILLktEYAR MPERFEHIES A Beclinl 237 T3

ZICRPERNEAHT (R 6): TEREIRZEH, DA Beclinl DA ARG, 4E6S. HERMRE . MiLILA B A,
PEA . WUET. JRER. DEE e A fH. VI EleE VAR, ST 00r. 45RER, (OB RPRIES M

Beclinl 2457 £ 4H 5% (8 = —0.436, P = 0.000)

Table 6. Multiple linear regression of Beclinl with various factors in the diabetes group

3% 6. #EPKTSL Beclinl 5S&E R L T3

A *ﬁﬁ&ﬁ?B 95%C| BRI R B P {1
R -0.001 -0.039~0.037 -0.005 0.962

BE R 2 -0.134 -0.181~-0.087 -0.436 0.000
A AR = -0.168 -0.366~0.030 -0.124 0.096
5 0.192 -0.530~0.913 0.043 0.913
JULTF 0.004 -0.018~0.026 0.031 0.717
PRI 0.004 -0.001~0.008 0.129 0.117

M EE ¢ -0.003 -0.167~0.161 -0.004 0.971
AfH 0.051 —2.341~2.443 0.004 0.967
¥ Ele'fl -0.066 —0.198~0.065 -0.099 0.319

4. #ig

R — A R B AR ST B AR, YRR A AE A RIS T ROZE AR A B W DAL e 4 A
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LRI E FRARFAS AL 5| S R 38 4 [ Wk T A Bk S A0 AR 4 B e 7, A 4 i T Ay o B SR A AU
T SZ A AR R, BWRThREZ 0T B, RSB MuAtT[13]. T2DM 1K & /2 tH I 5 4T
FIES p AT BERERG UL e 0. SR TEX AR BB R T A S5 H—7EER R
W, BERUROR, RARICEE SR S AR/ R [ W2 BP0 . 7E RS IR IR R S AU Al
Hh R I WA [8] o LA, 75 22 Flobil R B AL S I e & B 4 B b WL 52 281 A4S 1 N Al p62/SQSTML
FAR[14], p62/SQSTML & —FhH T HWGAHCHEE 1, /& F MR FEAR ARr S R bR, 1X PR B 1 B ZE A0 i N AR
SR FIMEAE[15] [16]. 534k, 1E T2DM B3 FIBEARFEA A [FREER B, [ B 4 K& E e
FUZR P62 BH LGN M SR IA G N [17] [18]. Rk p AT REREAS « 5 B 4 b AR 35 1 T B 26 ki i
THARERRS . S N BRI PN 5 X S5 E RS T2DM (AR S DIRI9S[19] [20]. Wl i Brixk se
FERE, St ES g AR ER[21] [22]. rEbRIEAR p A ATG R Atg7 BIZNEL, WE2
F| B A BRI TR IR G R, B T SO R I S AR R B R WAk [23]

ARV Beclinl /& H MR TE BRI BN i &2 I B Atg6 & I I ALENY) B R [FIEY), 2
Z 5 QUEARTE ) N SEE AR BN 3-EE &2 & AT 1 [24].  RUERTT i Beclinl /KF-7E T2DM
BFE AL RIG IR S, T T2DM HIi2 . BT MGy SR Aes i 320 .

TEAW K I T2DM B35 IfiLjE Beclind 7K TR0 REZH 2 35 R, #2875 T2DM & 1R A K e A7
TEEWEAR L o SRTTEAT B 25 (2510 78 &K L, 78 T2DM g rh, g [ Wbs 54 Atg7 A1 Beclin-1 7KF B
TE TR A, H 5 IR R AR B AP B R IR ARG, A RAR, T2DM I R IR K
R AEAE BWREOE . T Re SARECT AR T IE RE . RIRFAHSCIEREZ M) T2DM 3%,
MABE SN T2DM B KE > I 1 a2 Mis IRIG IERE, IR TR A k. 4ia 84
HED, 7€ T2DM F I 0] GEAEAE A WG, BEE T2DM KRB LI AR L . T ILI R AR i %
O T AR RPN AR S LT Beclinl KPP ZIRIFIDC R, AILINLIE Beclinl 7K V-5 1 JR ) o F2 S 457 7t
FHOG . HHUEAEN, T2DM 85 BEAE B R AR I RE A, AN B N = .

BEAERF AL R, 1RZ IR T2DM g & LA O = 475k ThAgmets . O ULEF 5k PR sk i, o
FLFGMEE o'y (AR €', EHERRE N e & SERR AT TR AN St 1) R Al vt F¥) Bl tU{EREWS L e = i, A
W7 LB 2EL 0o U 75 HE AR IR, BB PR AL 7 = R 5K T REFE AR IR e\ MIBE e SEAIK, T3 Efe'LLAETE &,
5 B IR ZOM SR R I, R 3 4L 1L Beclinl S HIR% e & IEAHSG, 573 Ele' LU (E 2 HAAHE, #2275 T2DM
B O E 2, AR, Bl Beclinl 5 = #F4E— @M KMk

Zrbm A, 2 BORE R A I beclind A g HEXT B2 B 2 R R,  HLH IS SAA s S 40 K A = TR A
JEFFiE . AERE PRI R, T B R AR S A AT R B, I beclind 7K 5 22 S RA s J 2 B AR B R AT AE
XN, W52 TR R R, ML Beclinl S50 BRI FE ST R 56 . [ 2 2 FRUHE PRI 2%
FOWE PR I RORE R AR B EBENLH, SAEMERIEHX, SEERBEFEEAMK. JAME
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