- 780 - RN R AR 2023 4F 11 A58 40 %58 11 8] ] Clin Intern Med, November 2023, Vol. 40, No. 11

[ DOI]10.3969/j. issn. 1001-9057.2023.11. 019

Y S ONEERY s E S Gl I

http : //www. lenkzz. com/CN/10.3969/j. issn. 1001-9057.2023. 11. 019

A EREMRNAZ 2 BERFEEEEERMBHEENLLER

F=H0 7K - B 5 i

LT EIF Fix KE Mk TR

[RHER] FIEMKEGIK; HHEAZR™Y; B%E;
[FESES] R825.8 [ X#k#RIRAE] B

] R PR PG I B T |, 22 2030 4F 20 ~ 79 % HME PR s B
Bomtat 6 12, H.2 BUBEIRNG (T2DM) 34 5 it 90%
WERAL AR =) (AGEs ) & — 2078 4 W) K43 T (0 5k i 5 18 JUE
4D B e 38 o AR T BN 7 A 1) — R AL A 1 BT PR R
SR, HAETHISEH 5 2E B BOR , AGEs FH i & B IR s 55 Fl T &
i A IFAE B TR A DR 2R T ) S 5 R Ay AT AT R R
2 5 W B A T R (CFDA) Lo (035 20 1 7o I W R RE -1 244
BERI(GLP-1 RA) ZK25¥), BA DLk Retl et Kl
SR TZ T T2DM AT ARBE S B R I ) A
KX W12 T2DM % IS AGEs 7K 7 KB %5 B ( BMD) [ 5%,
TS T2DM B35 PSS (OP) I R IER LA 2157

ME57HE

1. %% 360 2022 4F 3 A ~2022 4E 10 H itz TR E S —h
D EEBERIFIZ T2DM 85 90 1] K LR A3 — P 3UIA YT 4
(W RRZL) AN HIXUIN + FISeA% & BTG YT 41 (32002 ) , B4 45 i,
PIABRUE: (1) 418 18 ~60 JH2 ;5 (2) FFS 2020 ¢ E 2 A
WERR B 16 T8 H5 Y1) vh T2DM K92 Wi AR e (3) 8 I
T2DM, HAFSERT R Z AT RS, (4)BMD: -2.5SD <
Tfi< -1.0SD K Z i< -2 SD;(5) AAFKMET AN, %
UERAT . HEBRBRIE . (1) ARG S IR A T H A8 &
A BB M IT R S R AR 5 (2) 775 090 i 1B BT L B
WA TE T REREAT 5 (3) A7 FH bR A0 A0 0 e P e s A 206 2 ok 8
515 (4) IEIREE LI BGE A AE BRI s B (5) £
5 A R e B A A P 2 A DG P B R 3 A 3 IR
FHAER B AR A2 9 2580 5 (6) BRAEA g BEAE H- 3 R
BRI 5 (7) A ALV F 5 IR BRAR G s, AR
Cald e s — P E R R B S Wb, i B2y
EMERET,

2. 771k

()BT HE A BB TR RS RF#
i EIRE IR S, FEIC IR B X IR A O IR AR W
AR e R 2 o/ B 5 S 4L AF X HA 20 Lt F T A ] 648 ik

T H LA B2 aE FEOR BRER T H 18] ( 622022088 )

YEF B :067000 To[JL 7R A | 7R A% P 2% B AFF 5% 26 2 Bt ( I T7°) 5 I
ENHE—FOERE SR TR 25038 Ik ik 7R

WIRVEH . &, E-mail ; 2ywj5109@ 163. com

2 RUHH BR G

BT, A AR S AR G M 11K 0.25 mg J2 P, #50
AR AZ AN R, 4 R INZE 0. 50 mg, BRI B H = b
VIR, T2 REL , U AR . 25 IR MBS (FPG) <
7 mmol/L, 485 2 /MR IIBE (2 h PG) <10 mmol/L, Wi¢H f# 14
HERIT 24

(2) MEFE bR O— B FE R S50 =R A FR b, 4G M 51
A BMI L FPG BEAL I T 25 1 (HbAle) |25 JE % 22 (FINS) |
ST BRI S A KK (TP T NP) | T %5 JBR S K i Jik B
FEERT 91 (B-CTX) 25 A 44 K VD (25-0H-VD) \ H 45 %
(0C) BRPERERREE (ALP) L7 AGEs /K, 3157 1% RIkdids
#( HOMA-IR ) : HOMA-IR = FPG ( mmol/L) x FINS ( wU/ml)/
22.5, @BMD AT HIG ZE M 50 M EME 2 ~4 (12 ~4) BMD,
T BE R B GE— BRIk A BRI RRE X 48B3 B U

3. GeiteAb B B SPSS 26. 0 BT S H T, AR IE
BT TERI & x5 o A1) HLAR FHA S AR AR ¢ K5,
ZH P FLECR B RRAS ¢ K056 TR AP AN B 43t 3R, A
() LR XA SR . SRAIZ 04 M a0 AT DAl I07E AGEs 7K
5 BMD MARSEYE, LU P <0.05 RaRZEFAGH XL,

g R

1. P4 R E TS 58 UG 100 - o FR A HR 5 (51 e 2 DA A9 1
ANIRARIR Y B 2 40 BF B AT I 58 AL 5T 5 SR A AR 45 Bl
H B G 2 AR, o 7 B AT AN R R, H
25 2 JESRENOB WG g , TR 2 45 {2445 i B35 0 52 BT 9T

2. P4 RER A — Rt Lo . X FRAL 5 21 1) e 19 1], 38
AEJE (49.58 £6.26) % S BMI(27. 81 +3.37) kg/m’*; SEHG 4]
5 23 Bl Ak 22 B, A (45. 56 +10.01) %, F- BMI
(27.06 +3.56) kg/m*, FHLL B H L5 BMI L2 53
TGI8 L (P >0.05),

3. AR FRYTHTG BML, LB E kA d5 bR 22 BMD 03K .
MABFRITHT AR LR ESHTRITFEE X (P >
0.05), MZHHEIRITA FPG HbAlc BMI FINS HOMA-IR B-
CTX . AGEs ¥R FRIZHAY7THT, OC  ALP TP [ NP ¥ F[R41E
YT SEIRAIRIT G 12 ~4 R B BMD 375 T R4 3697
i, FPG .HbAlc . BMI . HOMA-IR .B-CTX } AGEs 7K 34K T [7]
HAXTREZH  OC ALP TP [ NP .12 ~4 K75 &% BMD 47 TR
WINTREZH (P <0.05), W1,



R N R AR 2023 4F 11 A58 40 %55 11 8] ] Clin Intern Med, November 2023, Vol. 40, No. 11 < 781 -
F1 PIABEEIRITIE BMI LR ERATEFR & BMD g (x +5)
2H 5 5% FPG(mmol/L)  HbAlc(% ) BMI(kg/m?)  FINS(pU/ml) HOMA-IR  B-CTX(ng/ml) 0C(ng/ml)
o JRITHEI 40 9.37+1.4 7.99 +1.10 27.81 +3.37 13.55+2.50  5.50+0.34  0.27 +0.08 17.58 +3.91
WRITIE 40 7.14+0.93*  6.59£0.71° 26.91£3.19° 12.17 +2.64* 3.75+0.43* 0.19 £0.08" 20.81 +5.10°
g WRITRI 45 9.22+1.33 7.94 +0.75 27.06 £3.56 13.97 £2.95  5.57+0.52  0.31+0.053 18.43 £3.54
*gﬁ'ﬁ {L\y“‘ }: 45 ab ab ab a ab ab ab
&I7 5 6.15 +0.85 6.03 +0.35 23.97 £3.16 11.38 £2.71°  2.84 £0.42°> 0.15 £0.06 26.88 +4.52
215 % ALP(U/L)  TPINP(ng/ml) 25-OH-VD(ng/ml)  AGEs(pg/ml) 12 ~4 BMD(g/cm?) ZEREH i BMD(g/cm?)
A VRITET 40 71.34 £21.64  38.75x4.79 16.25 £5.61 254.43 £22.38 0.75 +0.11 0.68 +0.08
TTTOGAIFIE 40 73018 £21.41° 44,02 £4.34° 15.80 +5.39 169.52 +17.02° 0.78 0. 10 0.71 +0.12
S VRIFET 45 70.89 £19.52  38.92%5.49 16.10 £3.47 245.56 +28.43 0.72 +0.13 0.71 +0.09
TTBITE 45 76.39£23.04%  47.71 £5.35% 15.72 +3.73 122.66 +20.78* 0.86 +0.07% 0.81 +0.07%
S RI4UEITRT R, P <0. 05 ; SRR A L #E, " P <0. 05

4. 1174 AGEs 7KF-5 BMD MAHIC AT . 202k M [0 1 43
WrEs R BR 12 ~4 BMD(r = —0.261) DL S ZEEH 81 BMD (r =
-0.719) ¥ 5117 AGEs 2 AKX (P <0.05),

i i

FETR VR R O R AE BT SR, B RS A N
T2DM SR WIFEE 22— H B 0] 3k 2I5E IR 5 1Y
SF L ST B A B T B BT RURG: 1) B AR AR AT AR
BMD, {H R 244 B BMD B4 B B (K BMD b Hifthnl
MR R R AR B A BB e ) AR
PRGBS Y,

AGEs JE:AA P K431 5 (14 0 5 5 10 JOM Ay I 563 1ot 3 il
A= A Y — 4 R A 2R = O W DR R AR P Y
WA TS ) AGEs %5 AU J2: 51 A M IR i £ B s B T [
BTG 2 — : AGEs BIF B B Bk & B0 55 0 PR v ek 1 T A A6 AR
F A R R g S A M T B SR AT 4 2 )
A 2F 3 5 A 8 ok 46 Tkt R B R AR T B AR T 2
VLA, AGEs Jo 32 {4 i &1 il il B A 3 5 X% 6 Pk 35 5 i
ALY T, 1R) AR R W ORI B 2 R A A R i S B
FARR Y R — S E T B RS BMD,
BEEBAEAT KR AR, B R A T AGEs
JKFE BMD £ R 5 T A BF ST UE BT T B /N AGEs il
BMD % & AR Xt 5 A 45 R — 5,

FI ARG KRN GLP-1 RA, A7 IIfi PRI 93 & B8 J2: MK 571
AR R R A OB A A T S AR ) 1 R T A R 25
EEZH A GLP-1RA 571" | HL ) Sk & kb s o K A #0k
RO A R 2R 10T B 2 AT i B e 0 AT A AR i
T2DM 8 2 76 8 A 77 i, A JE B 5% & B, GLP-1RA X
AGEs 75 (1P M b g 1 B 46 00 e 380 e 3 T s W O VE
HALH AT AR A B OC  ALP R4 B i 2 T g 2
I AGEs ik A s B IR A > | it — 20 ik i
SMEFIBTE A 2 AR 4 S 2 MY

25 b, U OBUIIORT ) A% 45 R4 mT AT 280 il T2DM Il
W, HL AT 8esE T2DM (8 B8 R AIKH & BMD, H g5
FAARIALTE AGEs 7KK 3 IR AR B3R 45 00 K, U HURTERGE BMD
D7 1T, B SEAR RO T B 3%, LYE AGEs 55 BMD S AHE,

B TR ] AR R AR A R R T T R R AR
PR —FhARAR AE B PPA B2 Bk AGEs 7K SF- i 85 A% 7 o 1 14 i

e K BRiZ A0, L E R SCHRE TIEW] AGEs 58 454 B % 1L
TR S R A0 55 2 AH O, AGEs BRI A — Bl A 1 it
MFaIRZ —, P, oI Rk AGEs 6 A S 76 P-4l (R 25 8
TR RAHERE , FE = A0 4 BMD PFAG 8 5 98 B 1Y
AR Z AN TE  JE B FAT UL T R AR, o — P L
FHZJE A9AN BLRRE , 2R B 56 38 19 i PRI 7 S BEA T 9T

Z £ X #t

[1] Sun H,Saeedi P,Karuranga S, et al. IDF diabetes atlas; global , regional
and country-level diabetes prevalence estimates for 2021 and projections
for 2045[ J ]. Diabetes Res Clin Pract,2022,183:109119.

[2] Khalid M, Petroianu G,Adem A. Advanced Glycation End Products and
Diabetes Mellitus; Mechanisms and Perspectives [ J ]. Biomolecules,
2022,12(4) .542.

[3] SRR, 5KZR R, 06—, 55 B SeAg RO 2 00 PRs f8 0 I
fabs FZ p s m[ J]. o EBE2,2022,17(12) :1800-1803.

[4] HhEREE2 OBl RpT 2= 4325, v E 2 RUBE IR B 16 48 79 (2020 4FRR)
[J]. AR A%k, 2021 ,13(4) 315409,

[5] RAmiHE W E B, 5. B4 2 AN G 0B s M I R
FER PR AT 1], IR ZE 2 2475 ,2021,49(9) :1055-1057.

[6] o3k W45, BRI, 55 MR RO B BTG o vl B2 R Lk i
ST RIBTIEHERE 1], 35 bR B2 ,2023 ,45(5) :612-617.

(7] JAS], 42— HfE. B BB TE S PT2yT SBET]. IR N A
Z4i5,2020,37(5) :331-334.

[8] Martinez-Montoro JI, Garcia-Fontana B, Garcia-Fontana C et al. Evalua-
tion of Quality and Bone Microstructure Alterations in Patients with Type
2 Diabetes: A Narrative Review[ ] ]. Clin Med,2022,11(8) :2206.

[9] Schwartz AV. Diabetes,bone and glucose-lowering agents[ J ]. Diabeto-
logia,2017,60(7) :1163-1169.

(10X , W, 2= Fah 55 W S0DRl B AL 2K 7 Wy % B AL 22 AR 1
S]], PR T REFSY ,2020,24 (27) :4376-4382.

[11]Lamb LS, Alfonso H,Norman PE, et al. Advanced Glycation End Prod-
ucts and esRAGE Are Associated With Bone Turnover and Incidence of
Hip Fracture in Older Men [ J]. Clin Endocrinol Metab, 2018, 103
(11) :42244231.

[12] Dhaliwal R,Ewing SK, Vashishth D, et al. Greater Carboxy-Methyl-Ly-
sine Is Associated With Increased Fracture Risk in Type 2 Diabetes
[J]. Bone Miner Res,2022,37(2) :265-272.

[13]Choi DH,Lee SM, Lim SA , et al. Feasibility of Serum Pentosidine Level
as a Potential Risk Factor for Osteoporotic Vertebral Compression Frac-
ture[ J|. Asian Spine,2018,12(6) :992-997.

[ 14 ] Yamamoto M, Sugimoto T. Advanced Glycation End Products , Diabetes,
and Bone Strength[ J]. Curr Osteoporos Rep,2016,14(6) :320-326.

[15]Lekkala S, Taylor EA,Hunt HB, et al. Effects of Diabetes on Bone Ma-
terial Properties[ J]. Curr Osteoporos Rep,2019,17(6) :455-464.

[16]Ge W, Jie J,Yao J,et al. Advanced glycation end products promote os-
teoporosis by inducing ferroptosis in osteoblasts [ J ]. Mol Med Rep,
2022,25(4) :140.

[17 ] Haffer H, Chiapparelli E, Muellner M, et al. Bone collagen quality in
lumbar fusion patients ; the association between volumetric bone mineral
density and advanced glycation endproducts [ J]. Eur Spine, 2023, 32
(5):1678-1687.

[18 ] Pratley RE, Aroda VR, Lingvay I, et al. Semaglutide versus dulaglutide
once weekly in patients with type 2 diabetes (SUSTAIN 7) :a random-
ised ,open-label , phase 3b trial[ J]. Lancet Diabetes Endocrinol,2018,
6(4):275-286.



- 782 - RN R AR 2023 4F 11 A58 40 %58 11 8] ] Clin Intern Med, November 2023, Vol. 40, No. 11

[ DOI]10.3969/j. issn. 1001-9057.2023. 11. 020

- R Pl A

http : //www. lenkzz. com/CN/10.3969/j. issn. 1001-9057.2023. 11. 020

M B AR T 71 8 8 ZFEIRHI E BBk K E—51

Wb R& vt x3E KRR
[X8RA] 2L , Tz Bk,
[E4>2E] R743.3 [ SCHfFRIZAG] B

B, 20,67 & B REZEMBARTC T 1.5 /NS F 2022 4F
1 A 15 H 1130 43/ 120 S AFKBE 22, BEABERT 1.5 h
TCA 5 5 R B A S TG 7, 45 78 52 BRAE R AN, TSk 7 |
SRR s Kk R R | R P £ N M ) B R R K
AEMUSK, BEREMAME, Rt & B R M, A TR
W I ARk, BEAA R I o S, IRZG AT, PR
MEFEFIAE 140/85mmHg 2247 ; HATCHRIA . S is ks . A2
IR 162/89 mmHg, 45 b B Ifi K 165/90 mmHg, T 36. 4 C |
R 20 ¥K/min P 52 YK/ min, FEHE | 5151, 0L i L5 K55 3]
HAEN 3 mm, XSGR EHAEAE, TCIRAE , SR 1) 20 0 i SRR, 22
A R A T A PR SR SR 2 ) PR AR T T 4 A R R R L A R
TN, ZE M BN s R B AE AR 5|, SR e, R E
SEBAEWFSEBE A b i 6 (NTHSS) ¥743 17 43, O fili K2 Ji 3 44 4%
R o WL S S, B R A S SR BRI A R . S CT
FHEARWFH ;S SR BONAURAR (DWL) 178 A7 0] 45 55 T i
L% R IR i R e AR AT, UL 10 f R R SE L B
i3 G% BRI INBE . D- 4K 11,17 mg/L; #1551 3.32 mmol/L,
M AL R P RE M E R, w1252 W 2tk i sE, T
2022 4F 1 A 15 H 12 B} 28 43 7 5 41 41 41 R £F ¥ 1 )5 347 771
(rt-PA)5.5 mg( Shi 10% ) #HIKESS 1 min, 12 BF 29 437 rt-PA
50.3 mg( it 90% ) #Hlik i ST 4ERE 1 h, M BIIA R B B4R
JT[E] (DNT) 58 min, MZEHMEFEI2 G B SIS AT 20 Il 45 1
R (DSA) FHAT sk B ARG 97, WIE 2, 35 ad # o R UL 0
KBk sl b 2, BRI 2% 1 8 3R PR T 68 2R RS 20 Ik fe /s 1

A 1430050 I, A& RR RIS (BU0) BEBEdfi 28 R
WIRAER R, E-mail ; wugianglbt@ 163. com

Bk b

Mg cT

Wk SERTEL, B TN ik T b iR B % B P A A 4l T 43 8 ml
T 15 min WEBHEERYT . Rrp @& R L MRAR, ToIR , Frst
EHE FIREREA, MELERE 90/50 mmHg 247, R FHSE
HEHAICU #— L WEIEYT, BEE A ICU M RE &M
FUHE/R RBC 1140 3.38 x 107 /L M2 4 104 ¢/L 2 PLT 4L
122 x 10° /L, N # Bk (BNP) IE %, WIE5EE A T 18.3 pg/ml(IEH
B <11.6 pg/ml) . BHEWL RS T I, 130 F 60 ~ 90 mmHg
Z I BUR AT WAL BERE A o IR . 35 T R W L IR FE Frak
TN B M AT ELARAR , OB HTHE P 2 120 ~ 140 R/ min,
OB B R A S R O, 3 — P47 —u=C CT M
BRAR (CTA) $E7R kI )2 (AD) Stanford A #, WE 3, &
JEIELEHE—RTT B RGEIRYT B

1 BFHRASK DWI FR (A A B BTE R,
WHET KRB AL SR, WHEFLTR)

woo®

AD S Bk P IR 8 25 I o4 L A Sl KRE R A
T e J2 ML, s AR s L 4 28 ) 7 = 3 KB
U PR R B2 2, S R IR ZUPE G , A I TR BRSO s
SN LR AU IR s R BRI AFAE IR AD J2 2 PR IR AT A 2D

(19 1AIREL, SR BE ==  FRHL I, 265, ) S A 65 JUR X S R £ 11 2% 35 (R M DR
g LI I Bl DR VR T B LRI I T [ 7] BE M 24 75,2022, 21
(7) :742-747.

[20] Gerstein HC ,Colhoun HM, Dagenais GR et al. Dulaglutide and cardiovascu-
lar outcomes in type 2 diabetes( REWIND) ;a double-blind ,randomised pla-
cebo-controlled trial[ J]. Lancet,2019,394 (10193 ) :121-130.

[21]Xie B,Chen S,Xu Y,et al. The Impact of Glucagon-Like Peptide 1 Re-
ceptor Agonists on Bone Metabolism and Its Possible Mechanisms in Os-
teoporosis Treatment[ J]. Front Pharmacol ,2021,12.697442.

[22]Yang L, Yang J,Pan T,et al. Liraglutide increases bone formation and
inhibits bone resorption in rats with glucocorticoid-induced osteoporosis
[J]. Endocrinol Invest,2019,42(9) :1125-1131.

[23]Wen B,Zhao L,Zhao H et al. Liraglutide exerts a bone-protective effect
in ovariectomized rats with streptozotocin-induced diabetes by inhibiting
osteoclastogenesis[ J]. Exp Ther Med,2018,15(6) ;5077-5083.

[24 ] Tong C,Liang H,Liu X, et al. The protective effects of exenatide against
AGEs-induced articular matrix degradation in human primary chondro-
cytes[ J]. Am J Transl Res,2019,11(4) ;2081-2089.

[25]Wu X,Li S,Xue P,et al. Liraglutide ,a glucagon-like peptide-1 receptor
agonist, facilitates osteogenic proliferation and differentiation in MC3T3-
El cells through phosphoinositide 3-kinase ( PI3K)/protein kinase B
(AKT) , extracellular signal-related kinase ( ERK)1/2,and cAMP/pro-
tein kinase A (PKA) signaling pathways involving B-catenin[ J]. Exp
Cell Res,2017,360(2) :281-291.

[26]Zhang M, Xie Y,Zhou Y, et al. Exendin4 enhances proliferation of se-
nescent osteoblasts through activation of the IGF-1/IGF-1R signaling
pathway[ J]. Biochem Biophys Res Commun,2019,516(1) :300-306.

(Wok B 19 :2023-05-11)
(A Gk . 1)



