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[Abstract] Objective To explore the effects of Shenqi Dihuang decoction combined with smeaglutide on glu-
cose and lipid metabolism and inflammatory factors in type 2 diabetes mellitus(T2DM) rats. Methods Randomly di-
vided 50 male SD rats into control group,model group,metformin group,smeaglutide group and combined in-
tervention group(Shenqi Dihuang decoction and smeaglutide) ,with 10 rats in each group. Except for the con-
trol group,the T2DM model was prepared by injecting streptozotocin into a high glucose and high-fat diet. Af-
ter 4 weeks of continuous intervention with distilled water and different drugs,the rats in each group was ob-
served to detect glycated hemoglobin(HbA1lc) ,fasting blood glucose(FPG) ,total cholesterol(TC) ,low densi-
ty lipoprotein(LLDL) ,and triglycerides(TG) , evaluate glucose and lipid metabolism levels,and inflammatory
factor [ tumor necrosis factor-a ( TNF-a), interleukin-6 (IL-6), IL-18]. Results Compared with the control
group,the levels of FPG,HbAlc, TG, TC,LDL,IL-18,11.-6 and TNF-a in model group were increased,and the
differences were statistically significant(P<Z0. 01). Compared with model group,FPG,HbAlc,TG,TC,LDL,
IL-18,11.-6 and TNF-a were significantly decreased in metformin group,semiglutide group and combined in-
tervention group,and the differences were statistically significant(P <C0. 05). The contents of FPG, TG, TC,
LDL,IL-6 and TNF-a in combined intervention group were lower than those in metformin group and semaglu-
tide group,and the differences were statistically significant(P<C0. 05). Conclusion Shenqi Dihuang decoction
combined with smeaglutide can significantly improve the abnormal glucose and lipid metabolism in rats with
T2DM,and its mechanism may be related to regulating the level of inflammatory factors.

[Key words| Shenqi Dihuang decoction; Smeaglutide; Type 2 diabetes mellitus; Glucose and lipids

metabolism; Inflammatory factors

BB S RE 978 —) AFRE Bl FAEBE I, FE IR PTELE & PR NS MR, ©  BE1EE . F-mail: 18649016834@163. com,



WREHT A 202541 A% 41 %% 13 ] Mod Med Health, January 2025, Vol. 41,No. 1 e 19 -

B PR 995 (DD AE A 1% 14 5 i A 15 5% % 22 995, DA
1 M M TE = R I R R A 3 B, Hr 2 BOBE IR R
(T2DM) N DM fh 3= B2 A B 8% I i B 7K F 1Y
SH T e A Gk IR R B AR R R R 24 ) A5 2 A X
SRR AR L E 25 MO R AR . R R E AE T2DM
B R KRR R EEAE R, B T2DM 1 % E 2
L7 AR DR R A REAE T2DM &% i/ ] BB
PG IRE X, T2DM J& T = “ I 18 7 % . o 24 1
WTCERE] « AP M4 FHR 07 A 8] 4o B3
R B T A R A L BT R A RO L B
LT UL A A AR AR T B D B A 2R A O e
AT B E G RIEIY T2DM IR TR A
FEATR YT B fe g R TR B i b
FFEIR-1CGLP-1) 2RI vl 56 4% & Ik T 3 o 400 5
FERVE S 0038 108 5 280 40 0 410 <) e = ol 2R Y R
B, DT B B 0 Y. A SR R, S K
EARIESE /N O B I I 1 e ol = B S (O E 2
U 0 S 1 A SR S RS A
ARA . HAB R RS &7 5 A E &S I
PR A AT, BEERIT S B % XA E s
£ IRECA T HO6 T2DM K BB IS 18381 e % 0 1 K
S IR AR AE S R 2B AR AR A 1 T B I IR IR T
T5 AR LA 5T A
1 #MR5H%®
1.1 Mk
111 SCRah® HErEE S SD KR 1 [ Jb 5 4
3 I A S 05 3h AR A IR R TIE S - SCXK (D)
2021-0006 , i) 75 T [6] B2 22 B} 2 B 5 B2 24 F 5% BT 3
/B s SR E 3 i = &V ) S I =82 B S i
20~25 C AHXHRE R 50% ~60%, ARWF5C EIT
o] B A R 2 B i S B 2 B 5 BT SE G s 8 B B
ZH AL (LS  IRM-DWLL-2023251) ,
1.1.2 FBGH AL Hh =B (TG A Ik 5
& BC0620, b mt R T RHE A BRA 7D 0% B
JIR 2 M (LDL) K I 0] & (At 5 - A113-1-1, B9 5t 4 B
A H AR BR A R 5 IR EE CTO) A= Ak 7 & Gt
5 :BC1980, At 5 R 3K E B A PR A 5D 5 B4k 1fi 21 2
F (HbATo) R H & (it 5 . KS18288, | i BF I A= #y 24
A Mg IR BB F-a ( TNF-o) ik 7 & (4t 5.
SLB30635, [+ i B 2 2L YRk A FR 2 /D | 48 Ay
Z-6(IL-6)IRF & (5 . LE-B0128, VL7573 /R R W B2
R B AR A AL ILIR ) H & (5. RC-
E107441A " RERIEY BHEA R A A s hie —H
MR (Hit 5 . ACHS5727, 32 [ Merck A Al ; A £ 4%
ik (5 . 202211BEL1, 4% Novo Nordisk 23 #)) ;
Z I Re e bn I (it 5. 2X21, 25 [H Molecular Devices
INED

1.2 ik

1.2.1 T2DM BRI % SR HIEE IR &R (ST2) Bk
AW B IR A T2DM K BB,  BLIE v Pk
WG S T b RIRIKE 4 85, — Kk STZ
TS 25 mg/kg. TEHTSE ML 3 d S A 25 I b
(FPG)>=11. 0 mmol/L.%&J5 2 h Mi#F (2 hPG)=>16. 7
mmol/ L VE A 8 B ] & i o) b o, AT T 5 2 55 5
Xof R ZH A B IE MR S 3 5 T

1.2.2 P8 XTI R BEALECT 220K K Bk
X PR REALA | W XONRA L | SE A IR AL B A T
W4l B4 10 H, SIRETHFE ORI A5 K
SR AR B e S AR R 27 &=, B
ATHHRRGE TS EME G (7 g 425/ ke) BEA A
TR E K (3.6 pg/kg) Tl — H WKL K B 200
mg/kg 45T LR B — FF OOUIKT 701 5 ) 6 4% & k4l K
F% 3.6 pg/kg 45 T Al SE A% B KT 900 X R A B 55 7Y
Y R B 25 T AR IR FRZEROK B R 1 RGBS 25 4 A,
1.2.3 BERRACFIE  S41 KRBT 42545 15 R4
B K At 5 P At B ARSI FPG K S 5 W BRI 3R s
0 Je R BRI YRR AR B T R AT Hb AL e 7K 5 1%
FER IS TG TC.LDL 7K, ¥4 K B RS At i
K-

1.2.4  RAERFWE W2 KRR ERF
TNF-o IL-6  IL-18 7K~F-, #5150 & U K52 2 = 0
BEBR fh AILE 5 A5H B 3 000 r/min &0 15 min,
SR JH TRt BB A 2 1 B 36 CELISAD B2 46 100 L 78 B b AL |
I ' A

1.3 Siitophb B SR SPSS24. 0 {4 % 52 56 % 4
PTG T, DL & £ s 3RoR B3O8 [R] B 1 2 1E 25 1 43
A Je 7 22 5% 1 SR A BRI &R 7 22 48 B (One-Way
ANOVA) , 20 [8) W5 P Le 4R L LSD-¢ 325 5 75 W % F Ak
28 Kruskal-Walis H ¥ 3., P<<0.05 NZRAL
-9

2 & S

2.1 XTmpERsgm AR KR FPG & HbAlc K
S5t B A K B R AR KO B R, 22
S Gt L (P<0. 01) ; FHIRI A A, — L
WA |\ eA% & IR AL B G T ZH KB FPG A& HbAlc
KPR, G T W4 FPG KF B # KT
TR ORI Kow] A% R AL, 2 R A G E X
(P<<0.05), W#E1,

2.2 XHMAEAI R 50 R AL g AR A K R
B TG.TC & LDL KF¥ 01 & i, 25 54 403t
2R L (P<C0.01) 5 1M — F XU AL | 7] 56 0% 65 Bk 4 R Bk
AT KRBRIMTE TG, TC,LDL /K 2 %5 4 5 4 i
R, A THA KR TG.TC K LDL /KR i
R 2 35 — WO RUICZH S ) 64 6 k2 T AR, 22 ) A et



e 20 - HREHTAE22F1 A% 41 %% 18 ] Mod Med Health, January 2025, Vol. 41,No. 1

RN (P<<0.05), W& 2,

2.3 XS F RO B ALK LA %0 T
TNF-o IL-6 IL-18 K FH B IR B . 254
ik L (P <20, 01) 51 — HOBUICZR | ] 36 4% 65 ik 21

KA T LK B TNF-a, 11-6 , 1L-13 7K - 14 %5 4 Al
A E T, P BE T34l KR 1L-6, TNF-o /K
AR T B O K R AR kAL 2
BAHESH 8 X (P<0.05), W3,

1 FEHXBRMABEKFELLS (2 L£s,7=10)

o Xof R 41 L 4 RN CES YN Bef T widd
FPG(mmol/L) 5.70%+1.26 14. 3241, 66° 10.0240. 73¢ 9.89=+0. 83° 8.75+1. 04"
HbAlc(nmol/L) 852.85+45. 03 950. 81465, 89° 889.84456. 13" 880.77+50.21° 873.49F49. 94°

T G IR AR, P <C0. 01; 5L 45" P <C0. 05,°P<C0. 01; 5 — A XK 41 5%, P <C0. 05,°P <C0. 01; 5 & 4% & Ik 40 b4, [P <
0.05,

*®2 AKX R MRS K F L8 (7 +5, mmol/L,n=10)

iz X R 2] T 24 —HRUIRA ] A% 5 Ikl S T
TC 1.324+0.61 2. 4140, 42° 1.9440.41° 1.8620. 24¢ 1.4740.37°
TG 1. 4470, 52 4.10=40. 70° 2.6240.92¢ 2.08+0. 44° 1.4940. 48
LDL 0.5540. 09 0.78=+0.10° 0.68+0.13" 0.66+0.12" 0.560. 09
T S IR LA, P<C0. 015 SR 4 L, P <C0. 05,°P<C0. 0145 — I XUIR4L L 42, P <C0. 05,°P<C0. 01; 5 &l & 4 Ik 4l 1 %, ' P <
0.05
3 ZFHKXRBRRERFAKFEREK(xLs,ng/mL,n=3)
ko X AL T 2 s DY EEYi: 33| AT
1L-1p 23.5742.23 30. 14£1. 56° 26.5340.75" 25.8740. 82° 25.14£1.91°
1L-6 17.9742.53 24.8241. 96" 20.48+1. 16" 19. 9041, 05° 16.53+2. 06
TNF-a 29,5744, 22 43.81+4.18" 36.07+4.01° 35.72+3.63" 28.77+2. 53

TE S0 IR IR, " P<<0. 01; SHE B 41 8 ." P <C0. 05,°P<<0. 01; 5 ~ HI XUIR4L L 4,4 P <<0. 05,°P <C0. 01; 5 A £ & k4l b . P <

0.05,

3 i i

DM {1k — A 5 g6 o & s L 8 K £ Fh
P& A5 AL R AR % O N4 Hoh T2DM 1 &
9 ML 2 9 R g i R AR BT (TR F1EE K 28 43 WA Bk el
RS ICI 3% 5 T2DM %5 V1A 56 8 opIR 25 2 i
g8 15 2 1 40 b+ A2 E i U R A B B R % A T B T 5
FEACPT 23 5 W i S5 A4 AR L o8 A5 A R R S L ik
— A IRIRE W HERL . AR I R &0 HE R E X1 1
T, T NS P R i I I, HE T 552 il Jik 5% R AR 53 s . B
BOBAEAGER . S R 1T LAS R I 18 R A5 518 St
IR IR & F - W Dy fg 2 . 2 F T2DM /) &
AT LA, S8 RE o T LA 4 PN T R O AL R
FHCH A W TR, o — 0 R s Q3 =
fil., EAFMFTEH, T2DM BH L R 1EH R ERF
KO B S AR L B R 18 P R E 5 T2DM &K 56 R
@,

A R 0] A S R R L B R Ay R
IR, T2DM 1 % A Je & et TL-1B il ad 1 3%
MEEEAES S TS 3 MR HG, SRS B 41
it e s TS E B 5 5 38 i caspase 15 538 # K&
gRRiEE A MMM T, AN TL-6 @i JAK/

STATS {55 & &, e #F & Z Z R P-1 (IRS-1 11
WM Ak, i) IR, TNF-a i 53 #3 #% B F-«B (NF-
kB {5 5l % TS R S e G,

HFEEINA T2DM Z /T = EREA I 5 &K w
S T W SR NS T 7 il [ =4 5 I
REVS . BT AR IR R ALY, T R A S
H R TR AN T AL AR A A o
(ARFEZET )T HAT“ 1B CHEA MR 251 i) &
AT RN TG UL 2 A BT B R S B T R
LA S O O O A 25 B 3 R
WA I 22 R AR R 2L AR H IR L B T B AR
NATHRIE , AL B R 25 N S R A L R
2y I 225 S FRBA L AN L 5 b R =R
AR Z M (MR AR L) 7 R
T T TR B 7 2 M 2 P A ) A I =
2 AN R I B b £ T AR R AR R (A
BRI “SR Bl 42 K 7. Mo R vT A BV EZ A
B, GBS A T I 2 R R Y 2 Sk SR i B 2
U IR B RG22 sk, AR
SER I, S M 1 X DR S 0E K CF A 3
PO AT e R S BR R KO ] TNF-a



MARENT A 20254 1 A% 41 %% 13 ] Mod Med Health, January 2025, Vol. 41,No. 1

« 21 o

I 2 [ 11L-6 S84 & B S 5 i
FAALRR B A AL W AR WL A e H K K F, B
T2DM AL K- L i T2DM (B o e e .

ZE E TR ASHIF ST 3 1 2 0 M #  J% R 26 R K
BX A 9 T2DM AR A R, 245 S48 7R P 25 K & 1 mT
2 T4 FPG.HbAlc, TG, TC K LDL /K, ti 3545
NEAC I 7K S, B 46 4E 7 1L-18.11-6 K TNF-a /K
-, HxE T2DM g 18 2 AL 7T R 5 238 e 8 R RE 7K -
.

&%k

[1] ELLIOTT P J M. The prevention of diabetes mellitus[ ] ].
JAMA,2021,325(2) :190.

[2] ROHM T V,MEIER D T.OLEFSKY J M.,et al. Inflam-
mation in obesity, diabetes,and related disorders[J]. Im-
munity,2022,55(1) :31-55.

(3] A d. B 50 PR 4k 2 o I B 3R 48
PBE 245 ,2022,63(24) :2397-2414.

(4] EME, EM, 87 L %8t s L B & 2 K B %R
T 2R leImI*XJL,T\EJ] SR 25 % A, 2023, 39
(9):1782-1784.

(5] RAFFF, FeME, XL, 2. 27 #5537 X5 IR T B %
IV~ V #1585 B T g K R R A s [ 1. 3L 7 o =
Z%&,2023,50(6) : 157-160.

(6] PRAE, SR, Rk 2RI %A R 2 &K 2
R DR G KRB AR B SR P sg g L], b BT 3R B 2,
2024,33(2) :31-36.

L7 VIHE D&, 0 420 L 00 15 38, ) 35 A 5 0K v S 380X % TR 9 2R
4 ) R B 98 RE A K ST B B i [T ). 4% bR o 5 1
B.2023,26(22) : 1-4.

(8] EK=. 4RI, A0 2RI, %5, 3L T Nrf2/HO-1/GPX4 {5
SR S B 0 =R S B NE LR i Bk
FETTrVE RIBLEI T ). i 25 4% 3, 2023, 48 (19) : 5337~
5344,

[9] NAIR A T N, WESOLOWSKA-ANDERSEN A, BRORS-

P45 I (2022) [T .

SON C,et al. Heterogeneity in phenotype, disease progression
and drug response in type 2 diabetes[J]. Nat Med, 2022, 28
(5):982-988.

[10] WANG G D. Aerobic exercise ameliorates myocardial is-
chemia/reperfusion injury and thrombosis of diabetic rats
via activation of AMPK/Sirtl/PGC-1a pathway[J]. Gen
Physiol Biophys,2022,41(4):319-328.

[11] SADANA P,EDLER M,AGHAYEV M,et al. Metabolic
labeling unveils alterations in the turnover of HDL-asso-

ciated proteins during diabetes progression in mice[ ] ].

Am ] Physiol Endocrinol Metab, 2022, 323 (6): E480-
E491.

[12] AKBARI M, HASSAN-ZADEH V. The inflammatory
effect of epigenetic factors and modifications in type 2 di-
abetes [ J]. Inflammopharmacology, 2020, 28 (2): 345-
362.

[13] CHEN X,ZHANG D X,L1Y P,et al. NLRP3 inflamma-
some and IL.-18 pathway in type 2 diabetes and athero-
sclerosis: friend or foe? [J]. Pharmacol Res,2021,173:
105885.

[14] LIN,YAO Y R,AN E H. Clinical efficacy of bolus of six
drugs including rehmannia as an adjunct to metformin in
the treatment of senile type-2 diabetes mellitus and its in-
fluence on insulin resistance, inflammatory factors and
blood glucose-related indicators[ ] ]. Pak J Med Sci, 2023,
39(5):1429-1433.

[15] NAZARI M,SHABANI R, HASSANZADE-HRAD A, et
al. Effect of concurrent resistance-aerobic training on in-
flammatory factors and growth hormones in children with
type 1 diabetes:a randomized controlled clinical trial[ J].
Trials,2023,24(1) :519.

[16] CANO-CANO F, GOMEZJARAMILLO L, RAMOS-
GARCIA P, et al. 1L-1B3 implications in type 1 diabetes
mellitus progression:systematic review and Meta- Analy-
sis[J].J Clin Med,2022,11(5):1303.

[17] ALROUJI M, AL-KURAISHY H M,ALG-AREEB A 1,
et al. NF-kB/NLRP3 inflammasome axis and risk of Par-
kinson's disease in type 2 diabetes mellitus: a narrative
review and new perspective[ ] ]. ] Cell Mol Med, 2023, 27
(13):1775-1789.

[18] FVEdy  BE I, ook, 55 B TR A B IR AR B DR
T B R AILLT ] B 2 e 5 5 B, 2023, 36 (18) : 3095+
3096,3094.

(1O BRLT . 1 18 AL & Jn ok B B8 S 43 7 XF 2 TR DR A8 3
M o) e A 3 B i s ). AR BE 2 T4, 2018, 34
(14) :2215-2217.

[20] MR B IEE R0 % W B R K BUR AL . e
B 22435 ,2023,38(7) : 3198-3202.

[21] XBE#E, Roi, BRrik Ty . 2 TP iRy T2DM <M
T HE THE PR 97 200 K 0] S8 3 S8 RE 48 A -5 B 5 B B 1 52 i 43 AT
(. % PR 7 i 57 2023, 26 (13) :68-71.

[22] 2340 FRAEHE  RINTE 55 UK 2 B3 B8 7 00 4 bR s B
R R AN A MR SZ I [T, o [ o B 25 B, 2023, 30
(5):854-857.

Ol # H 9 :2024-04-15 & A1 H 191 :2024-09-28)



