AR5 -
Clinical Research

&%

China Pharmaceuticals

2026 42 20 H %5 35 455 4 0]
Vol. 35,No. 4, February 20,2026

HE 43S R969.4;R587.1 XEFRERD: A
d0i:10.3969 / j.issn.1006 — 4931.2026.04.024

HIFLE RAXT AEfF 2 BUHE bR B & L R AI ¢

MEX, ML, BEE, G W, Rigk, RiLiE

(M EZFRE _MEER, T /I  073000)
WE: B8 R A G R e 2 AU R (T2DM) & % AL 5 Ao KM RS 69 % JT 3k SIRER 2023 4 1 A £ 6 A MG
60 4] Bk He A 2h oy EO R R o A BB Ae LA, & 30 4] P20 B 3 T B = P WU KA o IR, LA A B e T A A KR AR
BTG AT A 3 AR R BB R B G T e W IR R AR AT (R R Z A8 R VR B RO BERE AR R
TR bE Z A By & b =8 BB B KE ARG B R HEAREGIRER), RETCAEES WEXRRBET -,
G #iaA-& (IL - 6.IL - 1B) ], AAL B B F (8 =8 A8 A4S B AL BE i BAL 88 e H Akt B B8 ) K P & ¢ — Jun R K%
BB | 2B R EAE G B (JNK / MAPK)AZ 5 38 95 5% 4% 2L ) (JNK \p38 \MAPK) F3A KT 3 R B & (P < 0.05) N4 5 3 41 R
BB K 2 FAR % (23.33% ¥ 20.00%,P > 0.05) Z518  ARdc T F ALMAAE S, Al45-& MK BB R M T2DM % 3 48 5 KMt AL 2 it R
ROB R 6 R A S, F AR ALE T Ak 5 ] INK / MAPK 43 5 38 % a9 BUE A %
SRR ME R ;2 ALK R s A 458 R RAL B KM RO JNK / MAPK 45538 %
Effects of Liraglutide on Oxidative Stress and Inflammatory Response in Obese Patients with Type 2 Diabetes Mellitus
WEI Xiufeng,QIU Yaru,DUN Zhihua,YANG Na,WU Haimiao,CHENG Lijuan
(The Second Affiliated Hospital of Hebei College of Traditional Chinese Medicine ,Baoding ,Hebei 073000, China)
Abstract: Objective To investigate the effect of liraglutide on oxidative stress and inflammatory response in obese patients with
type 2 diabetes mellitus (T2DM). Methods

selected and divided into the control group and the observation group according to different medication regimen, with 30 cases in
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A total of 60 patients admitted to the hospital from January to June 2023 were

each group. The patients in both groups were treated with Metformin Hydrochloride Tablets orally, and the patients in the
observation group were additionally administred Liraglutide Injection subcutaneously. The course of treatment in both groups was
three months. Results Compared with the control group,the levels of body mass indicators (body mass index,waist circumference,
hip circumference, waist — to — hip ratio) , glucose and lipid metabolism factors (fasting blood glucose, fasting insulin, triglyceride,
total cholesterol, low density lipoprotein cholesterol, high density lipoprotein cholesterol) , inflammatory factors [C - reactive protein,
tumor necrosis factor — «,interleukin (IL - 6,IL — IB)J,OXidative stress factors (malondialdehyde, superoxide dismutase, catalase,
glutathione peroxidase) and the expression levels of key genes (JNK,p38,MAPK) in the ¢ — Jun N — terminal kinase / mitogen
activated protein kinase (JNK / MAPK) signaling pathway in the observation group after treatment were significantly improved
(P < 0.05). The incidence of adverse reactions in the observation group was comparable to that in the control group (23.33% uvs.
20.00%,P > 0.05). Conclusion Compared with conventional hypoglycemic drugs, liraglutide has more obvious effect on improving
glucose and lipid metabolism, oxidative stress and inflammatory response in obese patients with T2DM, and its mechanism may be
related to inhibiting the activity of JNK / MAPK signaling pathway.
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YA FRUE 75 A T AR 4] 20 T2DM 2 Wik o [ B
HLIMKE > 11. 1 mmol / L, 25 IR MLHE(FBG) = 7. 0 mmol / L,
H. 28 11 IR A A i H 308 2 h il > 11, 1 mmol / L5 47
B AR B AR o N 4 A 4 23 T e A 28 e I T e
$iE B IR & KAL) (2011 4F) AL 2 Wi ks 1 (1 T 5 4R
B> 28.00 kg / m2, fEHl > 90 em ()8 85 em (&) ; IIfi
PRGERESEHE s To R 76 BRER Bk o A9 28 15 Bt B 2 A2
P S Y et vfiE (A A 5 005 2021 - KY - 08), R %28
M R A
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Y IE B T2DM f8 35 60 5] , 44 FH 24 75 28 A [] 43 Sk Xof R
ZHHDIES AL, 4% 30 4] P 4L B 3 — e Rk Le A, 2 57 T
Geiterm S HAR TR IR 1.

®1 FABERERLER (0 =30)

Tab.1 Comparison of general data between the two groups (n = 30)

R A xR WRM Y/ P
BA(B /4, 4) 18/12 19/11 0.023 0.651
Fi(X+s,%) 42.80+9.23 43.81+8.45 1.045 0.788
(X x5, %) 6.23+£2.64 6.35+£2.75 1.075 0.222
BE % [ (%) ] 20(66.67)  18(60.00)  0.833 0.173
WA & [#1(%) ] 14(46.67)  15(50.00)  0.653 0.089
B [41(%)] 21(70.00)  20(66.67)  0.215 0.177
B gm L [4(%)] 8(26.67)  10(33.33)  0.731 0.190

1.2 Ak

WL B T 3 R B U (v 36 BT 5t
T2 A PR H] 2515 H20023370, LA N EE 0.5 g)
AR, B H 1R B K 20K SR A B i R P4 kv
SR (PE 2238 s s | 1 25 MES 120160037, FLAS
323 mL: 18 mg) & NS BEIBFIE R 0. 6 mg/ d, i%E
223697 1 A5 KA B8 b5 , W FBG > 7. 8 mmol / L, Fifi
HLIALAE > 11. 1 mmol / L, FIH7 6 500 22 0 4% . 3 47
¥IRN3AA
1.3 WZEi5tHR

PR BT b - DU B8 VR YT TS Y B R AR T A
T LR IR B AR O i ORI R (D) L o v B g
hy R RS T I 5 R T A R R Y
HURHE S R/MEJE DU - . B Rl ST RS N ARSI . |
TGN TG [ 335 SR B 2 R O HME

WG A 7 R P R B T KO &
JNK / MAPK {55 538 f% G H L R 3 58 - OB IR R S
BRI 2. 5 mL, & 30 min, 4 “CF 4 000 r / min &[>
10 min, BT, BIAS SR 4 A sl A AR AR A R £
WA OG- [FBG .25 I 9 5 2% (FINS) H W =R (TG)
SV E BE(TC) A% B2 B 45 (B [ B (LDL - C) (5 %%
FE NG & B E B (HDL — C) 17K 5 5% XU A4 e .0 il
EEK G 2 W BRI 565 (LIS A ) 4G it 375 2 1 PR+ 14 400 i
MR 6(IL-6) FHAMEA R S(IL - 8) . HAMEN = 18
(IL - 1B) IR FE N T — o« (TNF - o) ] 2 AL I BbE:
L[ 9 [ (MDA) 8 A9 B AR i (SOD) (43 ik H
ki S AL YT (GSH - Px) (i AL AU (CAT) KPR
H qRT - PCR LRI 4 1M 7 JNK / MAPK {5 53 5% 5
L INK p38 \MAPK 13K 7K, R 2 243+ M
PO Sy 18

A WA AL R TR YT A AR UL K
5 RIS BN & A1 L
1.4 SitFELE

K GraphPad Prism 8. 0 Ge 1228443 #7 o IE S 7
AT PR A X + s TR AT K5 5 AR IS0 A (1
TR M (Pys, Pys) 327, 4T Mann — Whitney U K2 55 ;
THECFE RG] (%) 2w AT PR P < 0.05 HERA
GiiteEE L,
2 #R

SEULOL R 2 AR 6 B & A DK VS
B AR MBS 9 2, 1,2, 1, 1,4, % BRAH 43 3R 3, 1,0,
1,161, AN B & A %0 25 (23, 33% L1 20. 00%, x* =
0.506,P=0.119).
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®2 FABERFIBREE(X 5,0 =30)
Tab.2 Comparison of body mass indicators between the two

groups (X = s,n = 30)

g i Ja] * BR 4 MR & P
WREIH B 32.45+4.12 31.98+3.75 0.744 0.180
(kg/m*) %% 31.78+4.50 28.45+3.66° 4.034 0.023
FEB(em)  BAE 99.53+£6.55  99.81+5.89 0.088 0. 144
BTG 98.03+£5.47  92.31+4.72° 5.600 0.017

B (em) /7R 103.45+3.88 103.70+4.51 0.172 0.110

%I 102.56+4.05 100.74+3.89" 3.445 0.045
BHRFA O 0.96+0.07  0.97+0.09 0.722 0.180
%97k 0.95+0.03 0.91£0.05 3.778 0.012

E: G5 RMETATIE P < 0.05. 53546,

Note: Compared with those before treatment, "P < 0.05 (for

Tab.2 - 6).
®3 WMABREWERNRBEFKFRE(X £5,n=30)
Tab.3 Comparison of glucose and lipid metabolism factors

between the two groups(X = s,n = 30)

EEL o B 1] bogceil R3] i P

FBG(mmol /1) BAEW O 8.26£0.73  8.30£0.64 1.099 0.203
BREE 6.45£0.50°  6.05£0.68 5.886 0.001
FINS(pU / mL) BAWM 14524395 14.26£3.68  0.075 0.097
BB 12.11£3.50° 10.82+3.44° 6,172 0.005
TG(mmol / L) BHH 270041 2.65£0.42  0.467 0.643
BAE S 2.18x0.39  1.96+0.35  2.352 0.022
TC(mmol /L) BAE 5.84+0.65  5.87+0.48  1.027 0.189
BAE 4.73£0.53  3.65£0.43 6.019 0.010
IDL-C(mmol /L) 774  3.05£1.00  3.10£0.95 0.733 0.122
BRE 265075 2.10£0.64° 7.344 0.008
HDL-C(mmol /L) %%  1.20£0.15  1.21+0.18 1.068 0.185

BAE 1.34£0.160 1.50£0.12° 4.509 0.009

x4 FWABERMEEFKELRE(X +5,n=30)
Tab.4 Comparison of inflammatory factors between the two

groups(X = s,n = 30)

ECE o B 18] gt WL 1 P
CRP(mg /L) B 9.25+1.70 9.18+1.65 0.987 0.134
BB 7.45+1.12° 0 6.32+1.08 6.150 0.009

TNF-alpg/mL)  #7F9  17.45+2.48
BRE15.40£0.32
BT 802+ 1. 14
BRE 6922015
IL-1B(mmol /L) &%## 59.70%5.13

BAE 52304456

17.40+2.88 0.164 0.114
12.34£0.48° 7.288 0.013
8.11+1.50 0.755 0.112
6.060.20" 4.509 0.021
59.34+5.89  0.405 0.175
44.31£3.78  5.600 0.010

IL - 6(pg/mL)

3 Tt
PRI FB A LR 1 00 It 5 5 | R I 4 P Bz 4
P BB BT U A AR AL, #8525 R G AR B ik, 7
JE Wy R T B R 2 OB R B IR R AR R
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*®5 WMABESRUMHEFKFLE(X 5,0 =30)
Tab.5 Comparison of oxidative stress factors between the two

groups(X = s,n = 30)
EEpin B MR AR i PH

MDA (mmol /L) B 25.80+3.44  26.01+3.20  0.112 0.100
BTG 22.45+2.917 18.50+2.07°  7.008 0.010
SOD(U/L) B 73.65+5.80  73.22+5.17  0.668 0.095
B 78.55+6.30°  86.21+6.80" 8.190 0.008
CAT(U/mL) BAA 10.32+1.23 0 10.45+1.55  1.083 0.093
BAE 15461560 19.58+1.75°  5.167 0.009
GSH-Px(U/mL) #&58  70.45+9.11  72.38+8.74  0.588 0.109

BTG 145.60£9.23° 200.56+10.25° 9.023 0.007

*R6 FHBHEIMEINK/MAPK EEEEBEERIEKE
b8 (X + 5,1 =30)

Tab. 6 Comparison of the serum expression levels of key gene in

JNK / MAPK signaling pathway between the two groups (X * s,

n = 30)
/AR B S 2R bUR-&:} L PMA
JNK %A F 1.58+0.56 1.60+0.48 0.382 0.078
WIE 1.25+0.34° 0.94+0.27° 5.165 0.008
p38 AT 1.43+0.75 1.45+0.82 0.405 0.113
WHE 1.16+0.42° 0.95+0.58° 6.223 0.010
MAPK %7573 1.89+0.80 1.85+0.82 0.400 0.118
WG 1.32+0.53 1.04+0.42° 8.199 0.004

JEE R R TE 22 28 PR A, AT RO L R G IR
R E AT W R PRI & A I J s BRI
BT 55 A B 1 DA B g b o) 3T 904 it e PR 831 52
I A R PT e IARE , FRALC AR T B, et R A o S
T8 5 BT, AT 0038 £ I PRRE AR L5 AR 9 45
FoR UL B B VAT IS WM TS A S AR | g K
SF- 359 8 2 A BRAL R R RS HH 2 ATk — 2B A
JEE T2DM Ho 1A S B, O 4 b Ac B 0 S o o P
AN B R Sz A R 2 R 0 R B KOS 25 1 g 446
IIAS B RN o

W PR B HIF e A R R 2 IR 5 i AL 58 HAE
SO, FLAR e A S g A0 i S L B WL AL AR |
A S A R AR A LR RS AR AR R R
P S K SR AR I S5 495 22 18] AT T AR B, o R b
BRACHE S -7 RV RN, — AR HL E— 2
TR T PR RS, AT MR A S R AL
TETF= I B B A B 0, 3 31O AR 9 25 SR s, g
IR IT T 0 R 7 B SRR B R T2 2 T
Xif BT, 487 R & R AT 1E— 25 $E T+ T2DM B 1B
A Bt A s g BRI RE T

PAE I BB 1A R 5 R R R
YIF O, 9 RE IR S 8 Ak N 38481 403 13 SOD §if % [
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