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The potential impact of liraglutide and semaglutide on reducing homocys-
teine levels in patients with type 2 diabetes mellitus
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[ Abstract] Objective:To explore the potential impact of liraglutide and semaglutide on reducing homocysteine (Hcy) levels in
patients with type 2 diabetes mellitus (T2DM ). Methods: A total of 108 patients with T2DM were selected and divided into liraglutide
group (n =56,all received liraglutide) and semaglutide group (n =52 ,all received semaglutide) according to different treatment meth-
ods, both treated continuously for 12 weeks. The levels of glucose and lipid metabolism indicators,serum Hcy levels, inflammatory factor
levels , incidence of adverse reactions, and cost-effectiveness of treatment were compared between the two groups. Results: After 4 and 12
weeks of treatment, the levels of fasting plasma glucose (FPG) ,2-hour postprandial plasma glucose (2 hPG) ,glycosylated hemoglobin
(HbAlc) ,homocysteine (Hecy) , ApoAl/ApoB,and C-reactive protein ( CRP) in both groups exhibited a decrease compared to pre-
treatment levels. Additionally , the level of 25-hydroxyvitamin D [25( OH) D] showed a notable increase after treatment initiation ( P <
0.05). After 12 weeks of treatment,the FPG,2 hPG,HbAlc,and Hey levels in liraglutide group were lower compared to those observed
after only 4 weeks of treatment. Moreover, their level of 25( OH) D was higher than that seen after 4 weeks of treatment (P <0.05).
There were no statistically significant differences between the two groups regarding FPG,2 hPG,HbAlc,Hcy, ApoAl/ApoB CRP or 25
(OH)D levels following 4 weeks of treatment (P >0.05). However, after completing a full course of twelve-weeks’ therapy with sema-
glutide or liraglutide respectively,the semaglutide group displayed higher FPG,2 hPG,Hb AIC,and HCy values when compared to the
liraglutide group. Furthermore, the levelof vitamin D(25-OHD3) was lower in patients treated with semagluti decomparedtothose treated
with liraglutide (P <0.05). There was no statistically significant difference in terms o f adverse reactions incidence between these two

groups (P >0.05). The cost-effectiveness analysis revealed that liraglutide was more economical than semaglutide. Conclusion:In the
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initial phase of T2DM, liraglutide and semaglutide demonstrate effective enhancement in glucose and lipid metabolism while reducing in-

flammatory factors and Hey levels. Their clinical effects are comparable. However, with prolonged treatment duration, liraglutide showed

better improvement in glucose and lipid metabolism , inflammatory factors,and Hecy compared to semaglutide, and had higher economic

benefits.
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2 FUWE PR 95 (type 2 diabetes mellitus, T2DM ) &
e R 5 WL 22 R, 42 BRA BN BB AR 2, R B
PR BB DI EGR B T 1. 41 42, Hop 90% DL F 2
T2DM, ™ F I A A e T2DM A B A2
i, (K i B AT X LA 2 A R G s A
Ke— FRINIFRAE B R A, WG e 2 28 R B LR )T
SERE SR A PR S A MR A 24k i K
Jige {5 2 VR4 B , A 0 A, T R I R AE R,
Bij SR TF A0E IR BNR YT H R o AL IR —
Ak JE v B Z FE K 1 (glucagon like peptide 1, GLP-1)
PEh R, n] R By R A WA, R R B A i T fE
T e s B R Sy W, 2R T R IR A A E
W, F LKA KR T CLP-1 2K sh 7, 7k Fl
P KA R R A, TS A ke JBe 1 3R GLP-1
YRR A R 158 5 22 43 A, 4 e 10 A 3 A%, TR0
IAE BRI R D S K I A IR
5 A kAR T 5 I R, (A iR
Bon I 1/3 BB PR B A L I ] 2 2 b
#% (homocysteine , Hey ) /5 & ik, = &= £ f & Hey IfiL
TEo A ST AR, WKV Hey RESE o BT A1 &
18 W 380 i A 3R S AT R B 1 A R B R A A b X
ol B0 396 i M i 2 B0 LR B2 3R 32 AACTE TN T3 I R g % i
A H B G B B A B ORI R A2 K
H WD, O™ AR AR, 5B SR R AR
W RCR . B OETOC T A L& IR A R B KT
T2DM H 597 RO e KXt Hey 42 75 F B AH S HIF 52
B o ARWETE T AR HIRLE KA H] S & IO [
I T2DM % Hey /KT ELEH .

1 #ARETE

1.1 —&ER

VEHL 2022 4F 1 F % 2024 4F 1 A5 K2R E 2%
I B8 2% B A1 PR 85 B 12 B2 1234 19 108 451 T2DM 58 3%
BBE R IETE N G MR IA T 7 A R 4k A
2l (n =56 ) FI ) Ak G KA (n =52 f]) . ABF5E
SRS T T 5y 4 A, R M R R R
PILH B — R I, 2 R ST B (P >
0.05), WL 1. 4 AFRME: (1) 554 T2DM 2775
FE U SEA I R R A A A5 R B2 O T2DM %
(2)4E W5 18 ~75 %, s e 5% 4 % 5 (3) Hey KF
BT IEH A ; (4) TS 5 (BMI) 18.5 ~ 35 kg/m’*;

(5) XEABEFE M 259 To A8 e o HEBR AR (1) 1
TRHRE PR o JF At 5 9k 28 U ) 9l R R85 (2) A7 AE
B LR AL | B AE TR T T S B DR O KON
(3) A BN A 95 S0 3 5 (4) TE A T RS B o R 55 3
M I8 42 1 149 285 10 25 (5) B I R T AR 5 4 4 B

R HHABE—MRABLE[xxs,0(%)]

& el EESig ¥

Rt (n256) (n252) Y/ifli o P
i3l 0.172 0.678
B 27(48.21) 23(44.23)
i 29(51.79) 29(55.77)
(S 58.61£9.16 57.919.83 0.383  0.702
W (4F) 9.68+1.12 9.39+1.24 1277 0.204
BMI(kg/m?) 28.37£3.16 29.12£2.73 1315 0.191
1l F (mmHg)
i 138.73 £6.67 137.74 £5.83 0.819  0.415
g3 81.25 +2.06 81.35+1.89 0.262  0.794
HER
ZHUIN 38(67.86) 30(57.69) 1.195 0.274
AR 41(73.21) 36(69.23) 0.200  0.647
IR 2 35(73.21) 39(75.00) 0.045  0.832
T %254 31(55.36) 35(67.31) 1620 0.203
R L) 26(46.43) 28(53.85) 0.593  0.441
B 3% H B 23(41.07) 24(46.15) 0.283  0.595
P33 43(76.79) 37(71.15) 0.445 0.505
WA o 31(55.36) 34(65.38) L1310 0.287
B 33(58.93) 27(51.92) 0.53  0.464
1.2 Ak

FIHr & KR 45 TR 97 7 S R Ik (o R
T 254 RS R BiAS :3 mL: 18 mg/ 3/ &, it 5 .
202108 ALD1) f2 FiESIRYT G M =R 0.6 ~1.2
mg, & H/RE , B 20 ~30 min F 45 1K, 456 £
A BEFE S LRI 32 M, 2 0.6 mg/JE81G , H 2
KE] 1.8 mg/d Y e KMk . W) SE % & IKAL 45
Tl 6 M B RR (U R R 25 A IR AL i
202203ATY1) f2 T 7E SHIG T, A 1R 5f & 4 0. 25 ~
1.0 mg/W, 1 W/, 3697 v % U W AR 35 9 1 A2
b, 367 W11 25 4 1o 35 TR 32 1 R It A 3 ol A 46, T 7
4 JEJEHMAE 0.5 mg/W, 1 R/, PAR 46 75 22 4%
o [ 7 S Tmg/ W, 1 R/ T . WAL BB 35 SR T
12 Ji
1.3 MEIIR

(1) W5 FCIH 48 b - IG YT AT R YT 412 J8 )5 R
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I 2 S il 1 0 7 R 2 R LB ( fastingplasma
glucose, FPG) . %& J5 2 h [fil ## (2-hour postprandial
plucose,2 hPG ) 7K - ; 4 i Fb b 2% I o AR Ak 1M £ 26
H ( glycated hemoglobin,HbAlc) 7K, (2) IfiL7E Hey
KA RIT R BARYT 4 12 JE IS R S L ok )
B MY Hey KF o (3) RAE T K677 H KX
BT 412 J&JE R KO KA I 2 IR AL
( Apolipoprotein A1, ApoAl) F1%% 1§ 5 & B ( Apoli-
poprotein B, ApoB) ¥ & , i} ApoAl/ApoB th{H , i
WK A 95 W B0 5 A I C 2 B R ( C-reactive pro-
tein, CRP) .25 2 4k 4 & D [ 25-hydroxyvitamin, 25
(OH)D UKo (4) A RN &S 45 H il
AT AR | 2 R A R R B AR L R
o (S)IRYT U8 27 - B B3R 9T A . 59010
¥ 2 B E 50 R R U R D2 B4 T W i Jm) 24 48 A
i B B 5
1.4 SitZEam

K 1 SPSS 26. 0 #F x B dhs 2 47 b B85 93 #r o
IR S IES A By 25510, (0 £5) R
N L) AR AT SRR ¢ RS, 2H N LR BAT E X R
A ¢ K THECRORL L [ n (% ) ] 3R, 4LIA] HL 8 A7 4
SEREAR )P KB, P <0.05 R RAH SRR X,

2 &R

2.1 FHEBEERERIFERILER

RIT 412 5, 4L B # FPG .2 hPG HbAlc
HKF BRI RIREAR (P <0.05) , HiRYT 12 55
BT 4 G R A (P <0.05) 53097 4 JJE , 4
84 FPG 2 hPG HbAlc /KF-HUHR, 2 7 4t &
(P >0.05) ;3097 12 JiJ5, 6 &0 & Ik &5
FPG .2 hPG, HbAlc KV A Rl Hi & K4 = (P <
0.05), %2,

R2 FWHBEEERGEHEFLR (~5)

K & 4t i A% Bkl nli Pl
(n=56) (n=52)
FPG(mmol/L)
TRIT 13.15£1.22 13.47+1.19 1378 0.171
T4 AR 8.41:1.37% 8.17+1.46% 0.881  0.380
T 12 AR 5.84£0.6109 6.25£0.739% 3,176 0.002
2 hPG(mmol/L)
AT 18.53£3.15 18.21 3.2 0.53  0.602
T4 FE 10.23£1.219 10.46 £1.35© 0.93  0.353
7 12 G 7.14£0.540@ 7.51£0.7292 3,035 0.003
HbATc(% )
TR H 8.34+1.15 8.21+1.24 0.565  0.573
HiT 4 AR 5.671.09Y 5.72+1.05V 0.242  0.809
HT 12 AR 4.85+0.49092 5.16£0.5202 3,190 0.002

DP <0.05, 5 R 4577 b4 ; QP <0.05, 5 R4A4%97 4 B
210 3

2.2 WABEMF Hey KELLE

IRIT 412 JA IS, 4L A T Hey 7K ¥806A
JTHTREAR (P <0.05) , HIGYT 12 A5 8697 4 )G
BCERCRTAE(P <0.05) 53097 4 JH )5, 4 & 1
I Hey KCF AL, 25 B G iH2= 2 L (P >0.05) 576
I7 12 JAJ5 , A SE A% & IR 3 I Hey /KPR
BRRH R (P <0.05), WL&E3,

#3 FABEME Hoy KFLLB (x5, pmol/L)

Hey
W 4R

15.68 £2.61

H
A7 12 MR

8.52+1.38%  6.56+1.08P2

FHLE kA (n =56)

AEEEKA(n=52) 15.25+2.37 9.301.617 7.28+1.279@
tff 0.894 2.709 3. 181
P 0.373 0.008 0.002

DP<0.05, 5 A@bHFa ks ; QP <0.05, 5RAM%5 4 Ak
e,

2.3 WMABRENBHXEFKELE
VRITHT, PN 4H fB 35 175 ApoAl/ApoB CRP 25-
OH-D KV Ib#, 2 5 LG it E X (P >0.05) ;7h
J7 4 .12 Ji J5 , P40 B 3 L ApoAl/ApoB  CRP 7K
SE BRI RTREAR, L 25-OH-D /KF- 3836 97 1 4
w, BIRYT 12 R BRI 4 AR B A (P <
0.05) ;397 4 JAJ5, M4l & # 1L ApoAl/ApoB
CRP 25-OH-D /K P8, Z R LG it & L (P >
0.05); 397 12 JH J5, A K4 & K4 & i i
ApoAl/ApoB [CRP 7K V- F $i7 & K 20 w5 , 1ML 3 25-
OH-D /K-FAL FRIFIE KL (P <0.05) . WLk 4,

F4 WHBELBFBEXEFRERR(x <)

Fil 4 ikl A kA )
HF Vil P
(n=56) (n=42)
ApoAl/ApoB
BT 2.54£0.31 2.46 £0.37 1163 0.248
T4 R 1.98£0.29% 2.02£0.347 0.627  0.532
T 12 R 1.22£0.250? 1.35£0.23P2 2,635 0.010
CRP(mg/L)
B 17.69 £3. 14 17.29 £3.01 0.675  0.501
HIT 4 MR 10.45 +1.69% 11.08 £2.25% 1584 0.117
HIT 12 R R 6.28+1.8602 71811392 27713 0.007
25-0H-D( nmol/1)
BT 40.63£9.16 40.26 £10.05 0.190  0.850
74 R 49.82£11.24% 50.11 13,379 0.116  0.908

HIT 12 R 76.38 £20.330%  67.39£20.75C% 2,147 0.034

DP<0.05, 5 A@bHFaksE; QP <0.05, 5RAW%E5 4 A%
R,
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2.4 HMEBREARRNAZERBRILR
P2 858 AN B B R AR R, 22 S gt it
FEX(P>0.05), WS,

RS MABREFIRENEREBRILE[2(%)]

a5 BIEAE IR SERERE WRERE OfkE mif
FIfi & B4 (n=56) 4(7.14) 3(5.36)  1(1.79)  0(0.00)  0(0.00)  8(14.29)
AERERA(n=52)  5(9.62) 3(5.77)  1(1.92)  1(1.92)  2(3.85) 12(23.08)
Pl 1.381
P i 0.240

2.5 WMARBREFBTHA-BmIL LR
HIRL & Ik 2 A8 AR A LU L R A% Ik 2
A - s LB IR L3R 6,

®6 MABRFBRTHA-MHLEK

ikl WA(IE)  AR(%) AR

Fhr k4 (n =56) 56(100.00) 14.72
Al A AR (n =52)

1471.65

3215.85 48(92.31) 34.84

3 it

T RO B E B BGR R T 141 {2, Hoh
90% LA 1 J& T2DM, 45 &[5 BE JT7 5 48 K iR % FBE
KT YT A G L R R R A ] 6 AR K
Je F I R B 2 e 245 4, HC v R Ik e
RICAE 2E 19 K% 200 0L 5873 A TR R 2 RS 4 SRR B 3R S
WA TN A i 2H ST 1 I 3R AR R R ) R K
PRI, i 35 0 G IR K, P b e R
) SE K IR i TR 6 R 2 A Y ity b A
A% 9 GLP-1 38l , BE 4% 75 7 & J5 3 BE 5 3= /Y
o/ (N7 =N 1 /N NSTITH 5 (11117 N
AW R 6T 412 A5, A B FPG .2 hPG |
HbAle /K70 B B3 (P <0.05) ,{HIGIT 4 )5
P4 # FPG 2 hPG HbAle K HLAE, 22 5 LS8 it
FE (P >0.05) , 575 F $ir & KA A 26 A4 & kiR
J7 T2DM [y 25 Al 4R 454 ZOR 7 HOR

VLA, RAE 5 Ul 55 W5 PR B AF 5 1R 8 52 3]
el AR T T RO BN, E N T
AE I i T YR & 3R A5 5 15 5 b i S B 2 1,
B85 & 2 K JIE 9 (insulin receptor substrate, IRS)
IEH R R AL, N B IRS 55 B AR R WLEE 3 G
( phosphatidylinositol 3-kinase, PI3K ) 2 [&] i) fift B M
IRS [, 52 T Ui 19 PI3K i 2 Ak, DT 1 40 JEe
B2 A5 5151k, 5l KB R AHT . AL, RAE K ¥ ik
A3 A A DR A T AR G T S 45 AL RS BT
RREIRAS , i — AR I By AR . AR ST

R BRI R4 I ApoAl/ApoB (CRP
25-0H-D £k ¥, i — LK UE T R AE R W5
T2DM % & A= K J8 1 1 40 G 1, BT B Sk I IR B 3R
(T B, AR AR AR RS IR KR, JNE RN
AH G 7K - 78 T2DM B % h 7+ &, 5 T2DM i
HHFN T2DM (1 15 B PR A Gk, iRyT 4 s 12 A,
T 240 5 3 1L 3 ApoAl/ApoB ., CRP.25-OH-D /K 3¢ 1
BEIAR T ARG 5 R P B K Bl ) 98 A K RE 7
JE A T2DM 8 i 7K 7 04 [ e 9 458 4 G R K
S A T 2 4 34 fi L A R e AR Y T =
VR 8 3% 43 0 ) B A T B U7 200 28886 an G X A 4
A48 B, /0 T U S O I T 1 7S TR) BT ) T 4
JH 5 A 2 200 T i W AL 4 IR O T R IR T R
S BT 1 SR TR RN, B i T AR AR D S E R
N K-

BEE XT T2DM 19 I8 AR5, R A2t g
WL MR K AL T R R BT R AR P B R K
P ACH AL, W 2 5 S Bl B R AE , B2 4R N Hey
R, S Bl W b Hey KFTHis, 0 Hey A G838 i
P 1 9 E SN SRR N B I N R iR iR R B S
T2DM Ifi 5 I & i 00 2 e o ARBF55 1697 1T T2DM
BE RN Hey B335 1097 412 JH IS 4L Hey
ey SRUIETY &P BTN IEIE Y Sl
JH 4 T2DM 35 Hey /K°F . Hey 2RI — ML
b ) = R R AR R LR P A i TR
(1 3h 25 A7, IE 16 DR 2 78 R 9 5 4k R 2 bk g
ol FBT A B B R A v MRRIR S T, AR R
HEPR G K 5 B e /B R 50 ik, &
Hey #5235 o 76 Ik 1 ) 36 4% 4 ik — J7 1 n]
Bl GLP-1 038 5% B 200 i 389 4t 10 300 i) 9 7 of 5
PR JEE 5 T Re P AR Bl RS NPT, BRI Hey K7
5 — 7 TG T A 40 NF-kB 85 18 16 ok B AR N Je %
263K, BEAR 9 0E B 1 SO, F 1T 203% Heyo 53 A0
B AV T B IRIT 12 HE A AR E
K4 & % FPG .2 hPG ., HbAlc, Hey, ApoAl/ApoB .
CRP 25-OH-D 7K F $i7 6 K240 75 (P < 0.05) , 2
7 B AT IR 2B K R R BRI T ORI T
H SRR TR R R R K A 24 9 o 3 1) S
T B R AT BT G, PR IE 24 40 Wk 3 AE 1A 9 1 AH
XA, 2 T AR G 4RF A 1 4 o) I B o T D 36 A B K
V5 PR B R R rp 5 34 7 %) SR R R e ol R R
T3 0 T4 26 fir vh C18 Y R M, DT 4 75 Bk
B iar Kok 1 R 1 RS R, 2R R
WOT R WA S 2 W Z " Ak, Wi
BN KA S50 R 14.29% 23, 08% , #7R%
PR 25 T REE A R BRI, 5 45 TAE & Wl 454
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R T PRAE O, BT PR 2507 58, S R AR 1k
e BB 4 2R 4R e B AR T ROR o AR SERS
PO 7, ML 5 IR AR B A 238 4 B4 T ) S A%
B IR, R BAR R SeA & IR s R T A B
7 A e A A P (EL 0 e P 2 38 it T A, HL
B EnR N IR IETS =

L b AR R FIIG TT o R G KRR SE s S
JIKFG AT AE T2DM 3677 b 3145 AR AR, e rp w56
B IRZG 1 A, T SRR AR, AT BE 1S AR K
WA o ELRE 35 7 IR (8] 69 2 4 M 7 6 SO A A AR
W RYEN T A Hey B B35 2008 T R 6 4% & K,
L2 T 3002 8w oM 8 IR 7 o

55 Lk
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