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WE . B T2 24 40% (T2DM ) 'Fh % F42-§ k T35S fn 7 Vaspin, Nesfatin—1 K-F ZALK
LIERFRFRR, ik SERESAT2020F 4 A—20224-8 A M-k B 76 X Kk E RS 69 214 4] DN
B g lE RIAL, I P EATE AL ST FE0 1056 DN B HAE A s PR, AlB-G BRI G HLiG 77 #7669 1094 DN
BAAEAFRL, MUIEITINRAIBIEIT A, S BmAIGTFalG ke, ffls. BohRistists, WRAME
I3 BT )& $2.7 Vaspin, Nesfatin—1 7K-F & K % B -F 69 T4, KA Pearson i 5 # f2. 7 Vaspin, Nesfatin—17K-F 5 X &
HFK-Fegdaitk, SR ARAGTIG S, 252 hhlk, Bhickd . M FERRIGH. Wl p-

wafie T AR A ZAH S T RLL(P <0.05), ARG T aE i =88, BIRE B, SE Ak aE R, K5
JERG R I B B0y 2453 AT RAL(P <0.05), AFTRAEIT AG mLEF . f iR REEG/MEFIAAN 285

F o RLL(P <0.05) ., AR L4 T A /5 8 Vaspin, Nesfatin—1 89 2485 T2 RLL(P <0.05), BFRLLIE F5 7 /5 B B3R
SR F—a( TNF-a) . & 28 A% —6(IL—6) (IL—1 89 Z4435 T IBLL(P <0.05), Pearson #AX AL R 5H 27,
BB A8 J7 8T TNF—a, IL—6, IL—17K-F5 Vaspin Z & K-F Z R AK(r =—0.745,-0.691 F2 —0.701, 3 P <
0.05), % 97 J& 5 Vaspin R E KT 2 fi A8 % (r =—0.761,-0.748 F —0.712, 34 P <0.05) ; FF 7040 % 08 57 A1
TNF-a . IL—6.IL—1 7K F 5 Nesfatin—1 F ik K -F 2 5 48 % (r =—0.628 .—0.712 F2—0.683 , 35 P <0.05) , & 57 )&
5 Vaspin £ £ K F £ i 8% (r =—0.803.—0.828 F2—0.814, 3§ P <0.05), W& IR BHA B RER L,
it MBEERTFADN &5 T B E LR, BRI Z S Vaspin, Nesfatin—17KF, T £ 5z B
¥, ﬂ%%ﬂ’ﬁ%ﬂk’??ﬁﬁﬁ%_\ﬁl‘;}a_Vaspin\ Nesfatin—17K-F 5 £ 52 B -F R EH %,

KGR - BERIREIE ; ALK ; BASRM ; B 5 Vaspin, Nesfatin—1 ; ¥ % B -F

FESES . R587.2 XEAPRIRAD . A

Changes in serum levels of vaspin and nesfatin-1 and their
relationship with levels of inflammatory factors in patients with
type 2 diabetes mellitus and diabetic nephrology after
liraglutide treatment®
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Abstract: Objective To investigate the changes in serum levels of vaspin and nesfatin-1 and their
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relationship with levels of inflammatory factors in patients with type 2 diabetes mellitus (T2DM) and diabetic
nephropathy (DN) after liraglutide treatment. Methods The clinical data of 214 patients with DN admitted to the
National Hospital of Guangxi Zhuang Autonomous Region from April 2020 to August 2022 were retrospectively
analyzed. Among them, 105 patients receiving conventional treatment for DN were included in the control group and
109 patients receiving liraglutide combined with conventional treatment for DN were included in the study group.
The therapeutic efficacy in both groups was observed after three months of treatment. The biomedical indicators
including blood glucose, blood lipids and those related to renal function were compared between the two groups
before and after treatment. The changes in serum levels of vaspin, nesfatin-1 and inflammatory factors before and
after treatment were compared between the two groups. Pearson method was used to analyze the relationship
between serum levels of vaspin and nesfatin-1 and those of inflammatory factors. Results The differences of the
levels of fasting blood glucose, 2-hour postprandial glucose, and glycosylated hemoglobin, and those of insulin
resistance index (HOMA-IR) and islet B-cell function index (HOMA-f) before and after treatment in the study group
were higher than those in the control group (P < 0.05). The differences of the levels of triglyceride (TG), total
cholesterol (TC), high-density lipoprotein cholesterol (HDLC) and low-density lipoprotein cholesterol (LDLC)
before and after treatment in the study group were higher than those in the control group (P < 0.05). The differences
of the levels of serum creatinine (Scr) and blood urea nitrogen (BUN) as well as the urinary albumin/creatinine ratio
(UACR) before and after treatment in the study group were higher than those in the control group (P < 0.05). The
differences of the levels of vaspin and nesfatin-1 before and after treatment in the study group were higher than those
in the control group (P < 0.05). The differences of the levels of tumor necrosis factor-o (TNF-a), interleukin-6 (IL-6)
and interleukin-1 (IL-1) before and after treatment in the study group were higher than those in the control group
(P < 0.05). Pearson correlation analysis demonstrated that the level of vaspin was negatively correlated with the
levels of TNF-a, IL-6 and IL-1 in the study group before treatment (» = -0.745, -0.691 and -0.701, all P < 0.05) and
after treatment (» = -0.761, -0.748 and -0.712, all P < 0.05). The level of nesfatin-1 was negatively correlated with
the levels of TNF-a, IL-6 and IL-1 in the study group before treatment (» = -0.628, -0.712 and -0.683, P < 0.05) and
after treatment (» = -0.803, -0.828 and -0.814, all P < 0.05). No adverse reactions occurred in either group during
treatment. Conclusion Liraglutide treatment can significantly improve glucose and lipid metabolism, renal
function, and serum levels of vaspin and nesfatin-1 in DN patients. Besides, it down-regulates the levels of
inflammatory factors, and the serum levels of vaspin and nesfatin-1 are related to the levels of inflammatory factors
before and after liraglutide treatment.

Keywords: diabetic nephropathy; liraglutide; glycolipid metabolism; kidney function; vaspin, nesfatin-1;

inflammatory factor

1 PR 9% "5 94 (diabetic nephropathy, DN ) & 2 AU i
)ﬁ(ﬁ(type 2 diabetes mellitus, T2DM ) F 5 UL (1 18 14
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4 LRI S 0 B PN BN RARTE
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2 5 g B ZR AP U G BL A i 8, W B 5 2R B 3
BOVE L, T S o B AR M S ET . SRR
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I8 TR ik, BAT TR A R 5 R
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5 — o (tumor necrosis factor—a, TNF—o) . [ 40 L A
2 -6 (Interleukin—6, 1L.-6) . IL-1 % & 5EH 2 5 DN
i 1 % J€ e DN S8 2 & A IR BL A &P Vaspin,
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[ JB P 23 BT 2020 4F 4 4 —2022 45 8 H 7 P M
F A X B B2 B A IR 1Y 214 451 DN B A1 R BER)E
Ferb BEAT W LG T HEIE A9 105 61 DN AR5 AR S X 1
A1, P& IR MR YT 1 A9 109 ) DN AR 1R
HBTSEA o AATRE : OFF & (i [ 2 BB s B ¥
57 (2020 4FJfO) )M CRE PRI P IS0 i R 127
[l 45 B )2 W bs o, HLIR B8 FLEE FE A (urine
albumin—to—creatinine ratio, UACR) ¥ 30 ~ 300 mg/g;
QLFEIE 18 ~ 70 % o HEBRArE : OB BELRG & 7T
W PRI 1012 ) () B R 4k R TR B /N BRI 5 &R

1.1

GerE B s @K W FWE B B R e iR
J2E B 5 ) A5 25 4 s B BR FR I T A s O FF R L L=
M Ag O ESG E Ffe I 05 L IV 2R BE 0
WA PR 72 45 35 93 o 2 MEAR R 25 6L 5 30 0 10 9 22 v ek
Yo 2T, BOWE PR TR R h B LR M R
BE MR RO AV IT T ; @GR R | LB o A
IR Lot s QR 52 A 58 254 s @ BR A A 25 il
FH S WERE S A R R A MR R
T2DM Jj F£ .\ T2DM ZZ 15 50 A 40 0 RS 22 | A4 PR s
S PEANE R EE S UACR N R RREE R A IR L &
KR, 2 BTG5 L (P>0.05) (WL 1),
ARG LB B AR L Wb, R %
BRIERE .

=1 WAELRHNRILE

215 n B WY, x+s)  RBRIERY (kg/m?, x+s)  T2DMIHER/(4E, x+s)  T2DMEES $i(%)
popistiil 105 57/48 57.17+5.65 23.70 + 1.36 7.93+1.18 21(20.00)
el 109 60/49 56.45 +5.67 24.00 + 1.39 7.99 £1.09 23(21.10)
X/ 0.012 0.930 1.595 0.387 0.040
P 0.911 0.353 0.112 0.699 0.842
. FELBRE S FRRER PESNE P2 AR UACE{/(mg/g, Fﬂiﬁﬁ&‘?ﬁf&ﬁ@@(um, ,E\Eﬂﬁ:%/(mmolm,

%1% ) #1(%) %1% ) x+s) x£s) x+s)
popiskiel 21(20.00) 19(18.10) 20(19.05) 198.98 + 34.86 32.95 +4.74 17.54+2.72
s 17(15.60) 16(14.68) 18(16.51) 201.31+30.71 33.35+3.87 17.94 +2.65
X2/ t{H 0.710 0.456 0.235 0.519 0.677 1.090
Py 0.399 0.499 0.628 0.604 0.499 0.277
1.2 FHik 2 K YT 48 %X (insulin resistance index, HOMA-IR) =

Xif R AL A 45 T B DN IR YT it , B 45 8 B 2L
F WL AR s shig 255, T
PEUfiHE S, 07 PG 24 1R [ 0 25 R IS 3K P b
WF 5T 4 76 % B2 b b R 3 S R 5 R T 24 o
F 120160037 , F+ 22 15 FvE FE ] 25 A FR 2 |)) 190, 5
1 JE I 0.6 me/d , 565 2 JE &0 1.2 me/d, FLLiZ 5
YA . FTA BB SR 3 H R IE P L.
1.3 IR
131 fpEARdtEAR BERITEGRIY3ANARE
ol EBCAR IO I 5 L, SR P 7 B A il 0 00 2 2 I I
W (fasting plasma glucose, FPG) 4% J5 2 h Ifi. 4 (2-
hour postprandial glucose, 2hPPG ) 5 3% JH 4= H sh k2% &
JEARPE S AL (MAGLUMI X8 U, PRI 7 b A 8% 2
] ) 5E 25 I i & (fasting insulin, FINS) , H-850 5 5

FINS x FPG/22.5, Jif & B — 2 M Tj GE 4§ %X (islet beta
cell function index, HOMA- ) =20 x FINS/(FPG —
3.5) 3 >k FOBE Ak il 21 25 11 (glycosylated hemoglobin,
HbAle) B (HA-120 8, T~ R4 e A Y R4
FRZ>®]) U2 HbA e,

132 dfEAK#dEAs  BERITH ORI 3N E
b I HR K I VR S mL, SR A 4 A Bl A Ak 4 B Y
(HITACHI7600 %Y , H A H 37 Bk 20 S 4t) I 5 25 18 1l
H i =1 (Triglycerides, TG) | 5 % & i 25 11 JH [ it
(high density lipoprotein cholesterol, HDL-C ) | ffk % Ji
g #5 F1 AH [E EE (low density lipoprotein cholesterol,
LDL-C) & 1 [# B (total cholesterol, TC)

133 BEhakdeir  BEIRITHT JRIT 3 IR
U PR 1M 5 mL, B0 UCER IS L R 4 A s AR )
Fr A 22 1 L B (serum creatinine, Ser) . Ifil JR & &

e 22 .
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(blood urea nitrogen, BUN) . JR (A& H , TH 8 IR A &
/LT HE {8 (urinary albumin/creatinine ratio, UACR) .
s 7 Vaspin, Nesfatin—1 K+ B HIGIFHT
IBIT 34 F 5 B DK I 3 mL, B0 WO i L R
JFHI Tl EDC B 922 18 o3 35 0 2 1L 7 Vaaspin , Nesfatin—1 7K
- R G A RIS B2 R IR D
135  ShAAXEET  EBERITH IARITIANHA
J il R DK L 3 mL, B0 0 B, WO LV, SR T
%ﬁﬁm%ﬁ%m%m%ﬂwﬂjb@u4m¥,

1.3.4

1.4 SHETE

B 43 Mok A SPSS 18.0 Ge it #f . iHhE VR
PLISEL + i 22 (x £ 8) R, OB ¢ #2565 11405
B B L 5% % (%) Fom , LEBCH PR e o AH DG
AT R H Pearson i . P<0.05 W2 RA G 1TH#E L

2 #R

2.1 WABTIENEREERNEL
W 41 VA Y7 TG FPG .2 hPPG . HbAlc \HOMA-IR .
HOMA-B M ZH LK, Z R WA ZITHE L (P<

WA & BRI A 2R A R 0.05) , WFFT 4 s T X IR . WLk 2,
xR 2 WAHABTEIEMEREIERHNEELR (xs)
20 51 n FPG 2%{H/(mmol/L) 2 hPPG 2=1{H/(mmol/L) HbA lc 2Z18H/% HOMA-IR 25{& HOMA-B 25(H
X HRZH 105 2.23+0.35 237 £0.31 1.83 £0.21 0.15 £0.02 0.43 +0.06
b ik 109 2.49 £0.38 2.72+£0.36 228 +£0.29 0.18 £ 0.03 0.51 +0.08
t{H 5.201 7.609 12.960 8.574 8.252
Pia 0.000 0.000 0.000 0.000 0.000
2.2 WAEEBTAIENEREERNTZH 2.4 WRIEITEIEME Vaspin.Nesfatin—1 BJZE ¢,

Wi 28 97 1T J& TG . TC . HDL~C . LDL-C [#) 2% {4
e, 22 WA Geit 243 L (P <0.05) , W98 41 34 5
TR, W3,

R3 FERITATE MASRIFIEFREMEIE  mmol/L, x + 5)

PNZLAYT RIS Vaspin, Nesfatin—1 FJ25{H FLEE, 2257
YA it 58 L (P <0.05) , fF 7% 41 35 i 1 % B4 .
WS,

R5 FHEBFTHIGIE Vaspin.Nesfatin—1 FIZ & L1

5 n TGEM  TC2fE  HDL-CZ(H LDL-C2H (ng/L. x5 5

XHIRZH 105 1.12+£0.21 0.95+0.14 0.14+0.02 0.78 £0.12 2151 n Vaspin 25 {H. Nesfatin—1 Z2{H

WIFE2H 109 1322024 124£0.19 0.16+0.03 0.85+0.14 Xif IR 105 0.35+0.06 0.31+0.05

tfi 6.478 12.673 5.716 3.921 el 109 0.47 +0.08 0.42+0.07

P 0.000 0.000 0.000 0.000 1 12.378 13.185
P 0.000 0.000

2.3 WHRFFHIESINBEEIRNEL
FALIA T B JE Ser. BUN . UACR 9 2% {if Ho i | 2% 2.5 WMARTIEIMNIMLAEREFHEWL

SWHE G E L (P <0.05) , B84 3 T 6 R
4., k4,

W2 VA I7 TS TNF—a JI1—6  TL—1 [ 2548 &,
XA it X (P<0.05) , W58 4134 5 F % 1a

i 4. Wk,

T4 WMARTESIEIERNEELRE (xxs) B

36 WEATEIE TNF-oJlL-6JL-1FEEIER  pg/mL, x + )

-~ Ser Z{H/ BUN 218/ UACR 214/
- ! (sl (el (o) 4151 n TNF-o2f  IL-6%{H  IL-1%(E
X HR 2 105 22.63+3.51 1.06 £0.21 63.54 + 8.97 X A 21 105  11045+1823  58.67+9.15  69.91+8.57
FFEH 109 24.15+4.02 124023  68.12+9.01 oIl 109  12931+17.46 6229+ 1041  73.06+9.48
t{l 2.942 5.972 3.726 il 7.730 2.698 2.547
P 0.004 0.000 0.000 Pl 0.000 0.008 0.012
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2.6 MERAFEIGITHIGIMLE Vaspin.Nesfatin—1
KESRERFRIEFHEXE

Pearson #H I PE AT B~ , SR S E 1B IT T
TNF-o  IL-6 . IL-1 7K *F- 55 Vaspin | Nesfatin—1 % ik 7K

SER RS (P<0.05), WWET,
2.7 HYREHETFM
W ZH R Y7 W Ta) 24 o H B AN RS

R7 WARLABEEMS Vaspin.Nesfatin-1 7k T 5 & F FFRIiE R EE S

) JAJYTH Vaspin JAJ7 )5 Vaspin T8I Nesfatin—1 VAYT )5 Nesfatin—1
RAEH T
r{i PiE rfH PlH r {8 PAH rfi P{H
TNF-a -0.745 0.000 -0.761 0.000 -0.628 0.000 -0.803 0.000
1L-6 -0.691 0.000 -0.748 0.000 -0.712 0.000 -0.828 0.000
1L-1 -0.701 0.000 -0.712 0.000 -0.683 0.000 -0.814 0.000
3 itig o1 55 25 - P I, A T 0 MR 5 2R 0 0, R AR R R AR

FIVIHF I P 1 8 T A DB R 38 0 3 /N 3
T xsk ] 25 M £ T I WA, 35S U O B AL B T vk
JEE AT, 8 Bk S A5 368 B /N R e A K o, 3 T3
RAE SN B /N ] AR 7 45 — R AL, e X R
IF-fie BE DN HE L I AR ST S v R T
R A UL B /DRI AT B, 5 BRI ER IR IR
FRESE TN, o A UK 2l Jok I A8 B o) PR B AR AR AU
L SRR B /N BR LR 1 ) 278 A, A5
THREM . JAE SN DN B B E B PRAFAE , R3]
Rr e v I AT 51 A S LA 2R L AR I RS B
S5 U RS DL B LT AE A

ABFTELE A R L IR DN m] ] 4
2 FORE AR A B D REAR DL . SE NS LT 5
PR 5% < A7 5 UK RT3 ok 8 e e =+ — 45 i [R] L
HE 1 PRI A, 410 B 5 B 240 451 475 , 02 1 IR 8 3% 0
e, P DN R IR 5 ZRAR B D05 Rz 5 ik nT i
T H T B A 2L, a0 g v MW 2R, HE T R
RN IR R E P 5 G UK 0 o A A i et
] FFF A 2 4 2R B, O RT3 2 R e B i G Bl
DA i /0 P 5 A 5 M8 I nT o /N R i A
N B A B 32 R S R 2 A, T AR R /N R DB
IREN . ARUKE A RS Y, FIRE K AEE i s
RIS SIS 3-8t/ 2 1 DR B 15 5 3 B A0S 0 DR
TR B DI RE , DA Do o R R A A 5 A%

i 107 42U N A g B 3 R Y PN 2 B L 4L,
WA B A I 24 M PR Vaaspin 78 1 & 2R AR P AT AMEE K
B, I IR S I8 JAE ™ Nesfatin-1
A R Y B A v R TR Y 8 T e

P, DN AR E I SRR A 2L L B SR, wT
1 AR TR TR R R TR IRV, T b AR A 2 A
I 1 B AE P e D R R A in FE AL A48 4% 0
IF, B9 P A A DR A T S O 4 2 (Can L L
PRI I 2H 20 77 A= B 5 R IR B I S S 461 40, O
o GGG ER o H Hi R R R 22 5246 ) DN 2 520
PSR Z — , TNF-o IL-6 . IL-1 2 RAE AN 2 5i%
B & R . TNF—o AT 3 2 a0 4 46 i s iz R
T4 FRIK IR & 2P A B A8 s S R
B—4H M5 ; TNF—ou W] 38 525 A 53 P 2 40 Ty g 1 4
' Ty, wT A T 5 AR 3R AR LS S 22 B A R

B, PR IE DN L ] TNF- o 15 2 1) 98 E )2 N
AU B /INER R IR 5K . TL—6 T3l 1 7 S Y A 1)
5 25 S M 7] SOCS-3 F ik , Bl 55 1 5 £ 2 1k
FGE 5 2232 AR 1 BRI AL , T 808 5 Z KT 1L-6
AT SR AR Ak S A% A B 3 B U AR E BB AL, B Ak Sy T A
i SR PR ) WA 75 A0 B R M A
2 HE B /N ER B AP e AP TL—6 1T 38 5 48 98 6 20 1045
WIENE U5 T 2 R G, AR AR R AR A
L1 A SR I 41 A, 0038 5 40 i o IR 0 B 0 7 R 3K
P55 TNF-o  IL-6 55 A AE K45 B, i s B e 43 40 -
AMFFEEE R R, R BT Fil DN B AT s o
1l Vaspin  Nesfatin—1 7K, N 2AE A, ik 42 n]
B2 R P& KR 12 DN 8 B RR A B DI RE ik 12
Z— Pearson M M4BT SR, W5 4 R B IR YT T
J& TNF-a  IL-6 . IL-1 7K}~ 55 Vaspin , Nesfatin—1 3 i5
KO 34 5 AR G, U B DN SR R 7 Ik FURT = 19
Il ¥ Vaspin , Nesfatin—1 7K F 5 R AE A TR B A XK,
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Vaspin A HTHAEH , Vaspin T T 558 1 &
FR 5 A 2R A IR 1 KB Y 36 A BT i A 4E I 5~ TNF-
o JL-1 AL A0 AR A -1 B33, 98 T 4 ) 98 A
B ISE, PR L6 P9 B2 4 B B HIE I RE™! . Nesfatin-1
AP e AR R I 2R 0, TR RO A, T
ZINEE Xk T A R Wi, b R DO T /N BRI A
PR, S AT A 2 AP B

25 LR, RIS KT 7 DN AR ] B I e

BERBACIST B T HeIR I Bl Vaspin Nesfatin—1 7K,
TR AE A T, HLRE A KT AT S B 1T
Vaspin , Nesfatin—1 K5 A K R8G5k 5,
4 R 5 RFGEE— 2 i DN S8Rk
T 1 J& Vaspin, Nesfatin—1 7K *F 5 & 4 [H - 7K F 1)
KA
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