55 46 55 1] W4k BB Kk ¥ ¥ R Vol.46  No.1

o T2 - 2025 4F 1 H JOURNAL OF HEBEI MEDICAL UNIVERSITY Jan. 2025
+ -
. -L/l’_\, % .

) IEAE B ok R IEURS B 1 X R 7D B T2 Bl e &8 A
IHEN) 550

‘ET }/ﬁ"l ’ FZ'J: ﬁf%‘zx 94: 5&*3 5}] ’LL fPl %élﬂ él
QTIL A A FETH = ER WA WAt A R 0500115 2.7 db& A R E BN 2 E
WAL A FE 0500515 3.0 d6 48 A FE T AR B BE PN 40 W B, At 44 2% 050000)

(HEE] B BF ) 56K S KR RS 51 i 2 5 Al DLk 36 I8 JRE /DN BRUAG 3= 30 I35t 007, 9F Lo 45 o b 28 0 A 07 2
Foik O NSRRI R RN B G B 4G T R S AR IR L AR A R 2SI A T L. N
RIPR AR Ak, 7E 5290 45 AR AR MLV F A8 bR LI R s kI e M5 iy i 8k, @R S IRIRE I T , & 4l/h
B 5 Job 2 B T 2 R R 25 4 T B A5 4N R A BT R B . Boit A M R, 3 B8R fh A 4 () A [ A )
[ LA B 4 18] 45 Bof 0 1) A4 38 AR EE R 22 B BT 2 8 (P <C0. 05) . BRI . 5 4l (high-fat diet, HFD 40) /s
B4 & B [ B (total cholesterol, TC) . = Bk H il Ctriglyceride, TG) (% % B g 245 A H & B (low density lipoprotein-
cholesterol, LDL-C) 7K F- i 2 75 T 1E % % BBk & 4H (normal control diet, NCD #H) (P<C0.001), IAb, 75 %5 % HF 1
)5 HFD 41/ BU7E 4% 1k 18] 85 59 Mo K S 359585 T NCD 4. [Rlig, HFD 41 /0 550 Jokos i s 8 | 35 20 ok P o J 52 3 LA
T SR A B B T NCD 4, X e 25 S 4 Ge 22 3 X (P<<0.05) . ‘5 HFED HAA 1t . 3% Sema 259 T Hi
Fl Sema B4 Empa 254 T8 (SHE) /MR TG K 8 FFEAL(P<<0.05), M4h.Sema 4 .Empa 411 & S+HE 4
TEREAR TC F1 LDL-C /K 3 J7 it 8 B0 12 35 201 (P <C0. 05) SR . 4% 25 8y 1 10 20 2 1] 76 v %% FE i 4 1 e ] e
(high density lipoprotein cholesterol, HDL-C) /K- I+ (1) 25 53 9N @ 3 . A8 % K F J5 1 . 5 NCD 41 4H He , Sema 41 |
Empa 20 % S+ E 20/I5 U 2 M5 A K 7 0 - 15 {H 78 45 49 8% £ 497 )5 19 15 min 1 30 min A, 3 #6240 1) it 7K 7
EHREAR (P<C0. 05), 7ERKH# B  1H , Sema 21 \Empa 41 & S+ E 41/ BUAY k48 5 3 5 2948 F HFD 41,12 Empa
A1/ SR TR U B AT Sema UM SHE G i E B2 RAE G5 L (P<0.05) . 7E 3 3 bk i) 3 vk 27 2 i
T ,NCD 4 \HFD 41 .Sema 41 .Empa 2 & S+E A Z 812 7 LH T L (P>0.05), SR, 76 3 sl bk 1l 48 74
RS R MO R R A R T, Sema 4L S+HE AN BUE Y B EMMF HFD 4. 2 R ¥ HHKIT#E L (P<
0.05), Z5¥% 725 JOREKE 51 v 35 3o NE A 5 |2 19 = 3 Bk 45+ R oy RE B2 005 LA SR B 1

[XEiIR] MEMEAE; 7l B ER BAESIE doi:10.3969/j.issn.1007-3205.2025.01.013

[(FEHES] R589.25 [X#FRED] A [XEHS] 1007-3205(2025)01-0072-08

Effects of semaglutide and empagliflozin on structure and function of the aorta of obese mouse
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[Abstract]  Objective  To determine whether semaglutide (Sema) and empagliflozin
(Empa) can improve aortic injury in obese mice and to compare the efficacy of the two drugs.

Methods Obese mouse models were constructed by high-fat diet. The obese mice were
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intervened with Sema, Empa and the combination of Sema and Empa (S+E), respectively. The
mice were closely monitored for changes in body weight. Serological parameters and changes in

Under the

influence of a high-fat diet, the weight of mice in each group increased significantly, while the

aortic function and structure were measured at the end of the experiment. Results

weight of mice in each group subjected to different drug interventions decreased. Statistical
analysis showed that there were significant differences in the interaction between groups, time
points, and time points between groups (P<C0.05). Specifically, total cholesterol (TC),
triglyceride (TG), and low-density lipoprotein cholesterol (LDL-C) of mice in the high-fat diet
(HFD group) were significantly higher than those of the normal control diet (NCD group) (P<C
0.001). In addition, after glucose load, the glucose of the mice in the HFD group was higher than
that of the NCD group at all time points. In the mean time, the pulse wave velocity, aortic
intima-media thickness (IMT) and collagen content of the mice in the HFD group were also
significantly higher than those in the NCD group, showing significant differences (P <C0.05).
Compared with the HFD group, the TG level of mice receiving Sema intervention and S+ E
intervention was significantly reduced (P <C0. 05). In addition, the Sema group, Empa group and
S+E group also showed significant results in reducing the levels of TC and LDL-C (P<C0.05).
However, the difference in high-density lipoprotein cholesterol ( HDL-C) levels between drug
intervention groups was not significant. In terms of blood glucose levels, compared with the NCD
group, the fasting blood glucose levels of mice in the Sema group, Empa group and S+E group
increased, but the blood glucose level of these groups decreased significantly at 15 min and 30 min
after glucose load (P<C0.05). In terms of pulse wave velocity, the pulse wave velocity of the
mice in the Sema group, Empa group and S+ E group was lower than that of the HFD group,
whereas the pulse wave velocity of the mice in the Empa group was higher than that of the Sema
group and the S+ E group, suggesting significant difference (P<C0.05). In terms of the elastic
fiber area of the aorta, no significant difference was observed between the NCD group, the HFD
group, the Sema group, the Empa group and the S+E group (P>>0.05). However, in terms of
the aortic IMT and collagen content, the values of the Sema group and the S+E group mice were
significantly lower than those of the HFD group, showing significant differences (P<C0.05).
Conclusion  Our results suggest that both Sema and Empa have a protective effect against
obesity-induced structural and functional impairment of the aorta.
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Table 1 Changes in body weight of mice in each group
(n=8,x 5.2
4151 1 4 4 8 JH 12 J4 24 JH
NCD 21 19.4040.94 28.74+1.66 28.44+1.39 26.25+2.15 26.58+2.44
HFD 4 20.344+1.15 44,9044.23 47.1644.44 43.8644.46 43.8644.46
Sema 4 20.7340.76 31.08+1.51 29.0441.74 30.24740.90 30.06+3.59
Empa 21 19.55+1.31 31.98+1.68 32.41+1.03 30.60+0.87 30.68+0.98
S+E4 20.0140.96 29.69+0.66 30.29+2.17 27.13+1.34 27.13+1.34
2 [] F {H=066.426 P {H<0.001
i 5 ] F {§=728.397 P {<0.001
410« B 2 F f§=33.313 P {<C0.001
60 —
NCD
—— HFD
— Sema
C = Empa
e
& — S+E
2 | | |
0 4 8 12
254U 1] ()
1 AYTFHREEHANREFENTL
Figure 1 Changes in body weight of mice in each group after drug intervention
®2 HAMRMENETW
Table 2 Changes in lipids of mice in each group
(n=8.x £s,mmol/L)
4151 TC TG LDL HDL
NCD 41 3.19+0.43 0.6440.10 2.3940.29 4.2740.99
HFD 4 8.364+1.23" 0.95+0.11" 6.48+0.83" 5.79£0.71
Sema 4 5.85+£0.477 0.72+0.067 4.69+0.567 4.9140.93
Empa 41 5.374+1.417 0.9940.174 3.03+£1.5174 3.7840.927
SHEH 5.574+0.92% 0.75+0.13%% 3.90+1.147 4.90+0.51
F {4 28.410 12.430 21.810 3.449
P 1A <<0.001 <<0.001 <<0.001 0.017

* P {H<C0.05 5 NCD 4 b3z

#P {<C0.05 5 HFD 4l [b& AP {£<<0.05

5 Sema 4l lb# Y P {<C0.05 5 Empa 41 H.3 (SNK-¢ ¥ %)

2 EBERMSHNRHRR

Figure 2 Representative pictures of mice in each group at the end of the experiment
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Figure 3 Changes in glucose tolerance of mice in each group
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Table 3 Structural and functional changes in the aorta

(n=8,x *s)
219 Jik 3 9% (mm/ms) P H R BE (mm) T B () M £ e R0
NCD 4 3.1541.12 0.054-0.01 42.17+8.37 34.00£1.66
HFD 41 9.08240.20 " 0.08240.01* 64.4848.23" 28.48£1.72
Sema 24 2.8840.45% 0.0640.01% 46.15+4.33% 36.423.49
Empa 4 4.9641.10%4 0.0640.01 55.2942.455 33.24+7.98
S+E 4 3.254-0.23% 0.064-0.02% 43.9145.78% 33.18£2.18
F 1A 36.870 6.536 1.441
P 1 <0.001 0.008 0.290

x P {H<C0.05 5 NCD 4l b4  # P f6<<0.05 5 HFD 4l tb%& AP {£<C0.05 5 Sema 41 H 4 (SNK-¢ K56

NCD

HFD
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Figure 4 Aortic pathological changes( X 400)
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