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Correlations of plasma Alarin level with glucose
and lipid metabolism~and chronic inflammation
in newly diagnesed type 2 diabetic
patients with obesity

YANG Jiufang', WANG Xiaohong’, YOU Hongxing',
ZOU Huilan' , LU Yuewen', WANG Xuelin'
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Abstract: Objective To explore the correlations of plasma Alarin level and lipid metabolism,
chronic inflammation, in newly diagnosed type 2 diabetes patients with obesity. Methods A total of
300 patients with_diabetes were selected as study subjects. According to the obesity situation, they
were divided into, T2DM obese group (n =128) and T2DM non-obese group (n =172). Another 100
healthy population who underwent physical examinations during the same period were selected as con-
trol group./ Plasma Alarin levels were detected by enzyme linked immunosorbent assay ( ELISA).
Fasting insulin’( FINS) , 2 h postprandial insulin (2 hINS) , insulin resistance index ( HOMA-IR)
and serum “glycosylated hemoglobin ( HbAlc ), fasting plasma glucose ( FPG), total cholesterol
(TC), triglyceride (TG), low density lipoprotein cholesterol ( LDL-C), high density lipoprotein
cholesterol (HDL-C) , serum interleukin 6 (IL-6) and C-reaction protein ( CRP) and tumor necrosis

WiE A H: 2021 - 06 - 24
EEWE: WLy DA MEEER R ABA 40 H (W]2018H0122)
BIEIEE: FHEL, E - mail: 707884213@ qq. com



- 88 - SR R BR 2524 36

Journal of Clinical Medicine in Practice

The plasma Alarin level of the T2DM
obese group was significantly higher than that in the T2DM non-obese group and control group (P <

factor-o.( TNF-o) of different groups were compared. Results

0.05), and was higher in the T2DM non-obese group than that in the control group (P <0.05).
The levels of FINS, 2 hINS and HOMA-IR in the T2DM obese group were significantly higher than
those in the non-obese group and the control group, and were significantly higher in the T2DM non-
obese group than those in the control group (P <0.05). The levels of HbAlc, FPG, TC, TG and
LDL-C in the T2DM obese group were significantly higher than those of the T2DM non-obese group
and the control group, HDL-C level was significantly lower than that of the T2DM non-obese group
and the control group (P <0.05). The levels of HbAlc, FPG, TC, TG and LDL-C in the T2DM
non-obese group were significantly higher than those of the control group, HDL-C level was signifi-
cantly lower than the control group (P <0.05). The levels of CRP, IL-6 and TNF-a in the T2DM
obesity group were significantly higher than those in T2DM non-obesity groupand control group, and
were significantly higher in the T2DM non-obesity group than those ins the. control group (P <
0.05). Pearson correlation analysis showed that plasma Alarin was positively correlated with FINS,
2 hINS, HOMA-IR, HbAle, FPG, TC, TG, LDL-C, CRP, IL-6 and TNF-a levels in T2DM pa-
tients (P <0.05), and negatively correlated with HDL-C levels ("P.<0.05). Conclusion The
plasma Alarin level in newly diagnosed type 2 diabetic patientsuis Significantly increased, which is
closely related to obesity, glucose and lipid metabolism diserder,/insulin resistance and chronic in-

flammatory response. Plasma Alarin level is increased withdthe increase of risk factors of metabolic

5525 &

abnormalities.

Key words; newly diagnosed type 2 diabetes; “obesity; Alarin; glycolipid metabolism; in-

flammatory response

2 BHE PR (T2DM) S — LA fes AR b it
A PCIBER LR , i 22 st A% K 3R AR5 [ R
A A B 25 2R, 5 23R B D A 4 bR a A
R 2 ROE R S AL I S i
Ji 5% 240 A5 005 , T e 5 B AP E T2DM sl Al &
JEHICHEIE . Alarin & — Pl 25 ¥~ S LR
2RI, T A2 2 BRI 7 1 R
(1 P R O % R 1 g i B D B R
AR AP A £ 2R SR A L 0 11 2 0, A
o4 Je 5 1 B FR AR B A BE AR A A 5 i 4 i Y
T ARBFFARIIS 2 BRI A AL R
1% Alarin 7K, F75- My H-S AR QA R tg kR
AEPIARSCE , B el df =28 1 M DR A A2 Mk
JEBVE I GIER BEZ 4K

1 #RERZE

L1 —fsst

e 2019 47 1—12 H Ay bel kX T4 iz 55
O A T2 A B0 300 148 B A8 5 Sk BIF 5 X
%o T2DM BJiZWi 2 M PR R 22 W IR 7 0 =
il By (b 2 BB BR 6 BT iR 45 (2013 4R

W)Y, A B YA T2DM 1R 612 Wbk
. © BEAVERIPGAEIR, BEFLIIE=11. 1 mmol/L;
@ 25 MG IMBE=T7.0 mmol/L % ; 3 I JIR 45 i
I 2 h U =11, 1 mmol/L 35 il ifi i 45
BRIk M A A A A LR R — TR, 4
WEIEG T2DM 2 Wi A BB ST . AAANRE: O i
BRI Wy 2 BUBE R @ T2DM Il PR AE
R <AEE; @ RFATIEM AL WIGIT & @
FEIX 65 % LU F2AF AN SRR B B PRI 18
PR N DR i N A OB PR v A DX VD e i
PFEEOR B . HEBRARE: D 1 BUBE RIS |
TR UM PR I HAB S BB IR 5 @ B IF O
JHVE S E RGN, @ G R G

GEMEMRE A @ BIPRERE R A B
FEVERNE A @ GIFH RGN T & ©
HoAb s PR 2R . 4 300 15 58 5 AR T e A7
B3 oh T2DM IEJEZH (n =128 {51]) A1 T2DM HEJE
JE (n =172 ]) o NERES Wi e ARE AL
AE B JHEAE B2 Wi bs v | LA L FE 20 18.5 ~ <
24 kg/m® F R ARRE R, UM R 35 £ =28 kg/m’
HRNERE . 5 e RI I AAE 1) 100 BBl A B3 1E N



24 1) SR PR R 25 235

Journal of Clinical Medicine in Practice . 80 .

XFREH, 1F H O R R AT 0 AR A 2 T R 5
(OGTT) Fl & 2 B %0 (IRT) |, 23 i IfBE 671 g
J5 2 h B IER . A AR T H R
BB PRI R RC AR R B
1.2 #ik
TERERAEAS A ZS IEFHIKIL 5 mL, 3 000 %%/ min B
> 10 min, A, SR HTBEER o2 W B (ELISA ) A6
4520 1M 2% Alarin 7K 357 £ & 52 [F] Phoenix
Pharmaceuticals 2 7). & W #% 41 25 & B &5 &R
(FINS) )5 2 h 55 2 (2 hINS) K¢ g & 2R 48Pt
BAC(HOMA-IR ) o R FH & He AR €233 325 000 2 i
THHEE M ZLEE 1 (HbAle) ; SR ] AU680 HU4: H 3
A AT A R B 2 ) 6 (6 [ DL o 2 R R AR
A R 2 E s (FPG) SR EE(TC) | = H
M(TG) A% B N5 & 1 IR [ 5 ( LDL-C) Fl /& %

Hig 2 11 I [ B ( HDL-C) , 3% FH ELISA 30 1fi %5
ELANMI A 22-6 (1L-6) . C S % 2K 1 ( CRP) J% fifioa
IRAEIN o (TNF-o0) 2K -, Bt ) 2 5 [
BIOTANG /A 7],
1.3 it 5H7

S FH SPSS 21. 0 347 B AL BE 5407, 7%
ORI IR R K TR BER LA (v 2 5)
FR R Tr Z25007 , AL TR A Pearson £6;
B KB KN = 0.05, P <0.05 £/REFAa
GEitr 5

2 # R

2.1 BA—fE AR
3 BRI TSR RO M — TR UL, 225 T
et (P >0.05), BARHE, Wk 1,

£1 3HA—MRERLE (v xs)

4151 b E/S /% RRETEE (kg/m?) AR/ mmHg  fF5KR/ mmHg
XtR4L(n =100) 41 59 65.40 £1.35 20.10 +1.30 126.00 £9.00  76.00 +4.00
T2DM AEALJEL (n =172) 76 96 66.70 £1.21 22.50 +1.50" 125.00 £6.00  74.00 =6.00
T2DM L2 (n =128) 53 75 67.30 £1.73 30.70 £1.60**  127.00£8.00 75.00 +5.00

X HRALILEL, #P <0.05; 5 T2DM JEABHEALHLEE, #P <0.05,

2.2 KAz Alarin K- bR

T2DM AEfE2H 1M 3¢ Alarin /K3 = F T2DM R
NERELAIRT IR , 22 A Ge it 27 L (P <0.05)75
T2DM FEAE B 2H 1 2% Alarin 7K P85 T % BR2H , 2%
FAGIEE X (P<0.05) W& 1,

—
o
T

i

—
=1
T

=
o

AlarinfixtRKiL &£/ (ng/mL)

=3

hapeiil T2DMAEREREAL
SRR, «P <0.05;
5 T2DM EACRE4E LLds, #P <0.05,
B1 &KZAMmiE Alarin K 3FE
2.3 BZAME B AR TR
T2DM AR k4 FINS .2 hINS £ HOMA-IR 7K
Vi T T2DM JEAE B4l AN X BR4H , 2 %8 Geit o
B (P<0.05); T2DM JEREfE4H FINS .2 hINS
K HOMA-IR 7K1 TR, 2 R G 51t 5
X (P<0.05), W32,

TODMAEREAL

2.4 BnERE AR AR

T2DM AEJ4H HbAle .FPG . TC . TG .LDL-C 7k
= F T2DM JEAEBELL FX B2, HDL-C /K P-IG
F T2DM JERERELL R XS HR A, 2 S B G it F X
(P<0.05); T2DM HE It it 44 HbAlc , FPG [ TC |
TG LDL-C 7K F X B 41, HDL-C 7K ik F %
MH, ZRAGIHHFEX(P<0.05), WE3,
2.5 B XMEFRKFRER

T2DM it ff: 40 CRP (IL-6 FI TNF-o 7K -5 T
T2DM HEAESELH A BRAH , 22 R it m (P <
0.05) ; T2DM JEAEJEZL CRP IL-6 F1 TNF-a 7K 155
TR, 2R A GRS (P <0.05) , L3k 4,
2.6 s Alarin 5k £ 20 8k B8 Be AR KK

B K- 69 A8 K 5T

Pearson A ¢ PE 73 #7 F BI, T2DM B 35 1fiL K
Alarin 5 FINS .2 hINS, HOMA-IR , HbAlc . FPG .
TC.TG.LDL-C ,CRP IL-6 I TNF-o 7K - 52 1F #H
X(P <0.05), 5 HDL-C /K F 24X (P <
0.05), W5,

3 3 i

UTAFEA 2 UM PRI B K0 R AW T i, ELE
FARRAEH RN E KEIMENES



.90 - SLHIGREZ 24 Journal of Clinical Medicine in Practice 525 4
K2 EABDIMEEKTEILE (x+5)
20 5 n FINS/(mU/L) 2 hINS/(mU/L) HOMA-IR
POy 100 4.51 £0.79 8.03+1.25 1.08 +0.13
T2DM A2 172 8.69+1.01" 16.41 +2.57* 4.11 +0.72*
T2DM HERE2H 128 12.36 £1.87*% 22.34 £2.95%% 6.56 +1.62*%

FINS: z B3 ; 2 hINS: /5 2 h 5% ; HOMA-IR: PR BARITIEHL
HXHRA LA, «P <0.05; 55 T2DM JEAERFAL LA, #P <0.05,

R3 BRAVERRBEIKFLE (v xs)

45 n HbAle/% FPG/ (mmol/L) TC/ ( mmol/L) TG/ (mmol/L)  LDL-C/(mmol/L) HDL-C/( mmol/L)
X R ZH 100 5.03+0.24 4.65 +£0.41 4.19 £0.31 1.06 +0. 11 2.38+£0.25 1.54 £0.16
T2DM EAEE4H 172 9.37 £1.26" 8.48 +0.82" 5.06 £0.37" 2.03 £0.24" 3.26 +0.33" 1.23 £0.23"
T2DM JIEtfit4H 128 11.23 +1.59** 9.47 +0.93"* 5.34+0.39"" 2.64 +0.29"" 3.87 +0.37°" 1.12 £0.26™"

HbAlc: HifbI LA ; FPG: 2 I ; TC. SNEEE; TG. =®Hl; LDL-C. {R% & 5245 (A IR @i ; HDL-C. &% % s 8 (1 WA [ e
SXFALEE, P <0.05; 5 T2DM HEAEREAL HEL, #P <0.05,

F4 FARERFKRELR(xxs)

20 5 n CRP/(mg/L) IL6%4(ng/L) TNF-o/ (ng/L)
popiickiE] 100 2.48 £0.26 6.72.£0. 69 31.34 +2.17
T2DM HEAR LA 172 5.46 +1.33" 9.75 +1.05* 49.56 +2.68"
T2DM JiE i 4H 128 9.18 +1.59** 15721 £2.04%* 69.47 £5.56"*

IL-6: F4MIN2K-6; CRP: CRINVEH; TNF-a: SRS T-o, SXTIRATHEHL, =P <0.05; 15 T2DM JEALRELL LSS, #P <0.05,

x5 M¥# Alarin 55 5 ThEE FERE K15

BEMEEFRENEXES T
1% Alarin
LD
r P
RS R 0. 608 <0.001
HEI5 2 h R 0.643 <0.001
Jo 5 R HEBTHR 5L 0.597 <0.001
i (AR = 0.554 <0, 001
23 i 1MW 0.612 <0..001
I 0.701 <0.001
=EH 0.527 <0.001
P72 B Mg 2R 1 I [ e 0.614 <0.001
1R 2 i R P I -0.503 <0.001
C N EHA 0.574 <0.001
20 A -6 0..609 <0.001
MR IRBEH F-a 0.598 <0.001

LR & ZR AR, 3% % T2DM JE il 1 =51
(9 CHERL ", MEE A 5 f A 5 3 M
JE T8 BRI FR AR R RN 2 — o MR — b
RETR N AR SR AT AR 2R, R RE i A i B
FE, 24 (VLAE RERK A7 76 N D7, 328 107 3 BOIE B
WA HEAR R LU H I =g B U A7, M B
SR RE RSl BE T AR I, IR D 4 21 22l
Ak IA 0 U7 240 P 84 B R0 i A 4 i ) 7= A 8
S, SEOLRE o S8 B KA M 5 40 M T 430 2
Gl =S IR B Sl o b7 i R A O i g e
JHE DR B 2 TS 0 3 R 5 R AR , AT 5

SR IRP . AHSE R, T2DM AT k4
FINS. 2 hINS, HOMA-IR , HbAlc, FPG . TC, TG,
LDL-C ,CRP IL-6 1 TNF-o 7K -5 F T2DM JEfE
JRE2H AT RE 2, T2DM R JE B4 FINS (2 hINS |
HOMA-IR HbAlc .FPG . TC TG ,LDL-C .CRP . IL-6
1 TNF-ac 7K P55 F X R4, T2DM AR k4 HDL-C
FKAE T T2DM JEAE B4 A0 % BR2H, T2DM JEAE
JHE4] HDL-C /KR TR, 22 R A Git 2
X (P<0.05), A WL, ALY T2DM £ 35 i 5 1)
Al AR I K08 1 A E AR AR B T B ., e
A RE S RS RIPTA X

JIgt Ity &40 JH PR Sk T i iy 2L 488, A R Y A
B R AR RO R E AR T2
FAIE B, T 1 7 R 43 6 2 8 6k N AR 2
(AnAERE Sk RERE 1k  T2DM ) 1 & J e 25 o 22
YRR o BREERFSE ™ SR, G 0 N T 5 A B )
KRBT 2 YIAH 5, {H B 78 B 5 PN - 5 R P R
PRI e B FRAT R Z 5T o Alarin S —Fh i 25
AN EIERRAUR A MATHPER S o R 4iaE , 757N
BT, Alarin 7] 3500 A AR B 28 AL P IR 2%
D238 IO R S (57 S/ G < |
&, Alarin /5 —FR & 1857 X2k 6K,
B R A AR . ARETEAY F A R A
(14 & A R Je b 4y T S B A 6, Wl U D



24 1) SR PR R 25 235

Journal of Clinical Medicine in Practice

.91 -

FEA A R EEAE TR B RERS IR HR, O
i I T A TR 22 2R 4 Sk ) 3 U Y O i AR
T AN, Alarin 7EQIHERG R R FA
BT, B8 S RHRTB M OC . AR R AR
KB, T2DM AE k40 ifin 3% Alarin 7K 5 T T2DM
AENE e AT AR 2, T2DM JEREEZH il %K Alarin
A TR IR UL RT WL, Alarin & —Ffp 5 %
B R AP B A S A A 4 L [l - Pearson
FHOCPE 20 B R W1, T2DM 8 2% Il 3¢ Alarin 5
FINS.2 hINS, HOMA-IR , HbAlc , FPG, TC ., TG,
LDL-C .CRP IL-6 I TNF-o 7K F 2 IEAH %, 5
HDL-C /KF- 2 AR, v 0L, %K Alarin 54 R
I KB B IR AR S AT L ) AP B8 M R E
PR B YIAH G, 7] BEAE T2DM 1Y & 2E FLR J& b fy
HETMA,

25 Lk, 9112 T2DM 35 1l Alarin 7K F-
B TR, B AR B A 2L P AT
DL R A B 0 %% VAR G, i 3% Alarin 7K - Fifi
PRI fE R 2 R ik = o TRABFFR A
YEFIBLEIA BT A B T2DM & 5 JE b A 1t
E NSV Wy

S 0k

(1] 3%, T4H, TR, 2 BPERAG S BMI 5 HbAlevik
By FRARPU I F AR A S AT [T ]. LB B
#z, 2020, 35(2): 297 —300.

[2]  WEIX, GUN, FENG N, et al. Inhibition of p38 mitogen-acti-
vated protein kinase exerts a hypoglycemic effe¢t by improving 3
cell function via inhibition of B cell apoptosissin db/db mice[J].
J Enzyme Inhib Med Chem, 2018, 33(1) ;71494 ~1500.

[3] HU W, FAN X, ZHOU B, et al. Circulating alarin concen-
trations are high in patients with type 2 diabetes and increased
by glucagon-like peptide-1\ receptor agonist treatment: an
Consort-compliant study[ J]."Medicine; Baltimore, 2019, 98
(28): el6428.

[4] FANG X, ZHANG T, YANGM, et al. High circulating alarin
levels are associated with'presence of metabolic syndrome[J].
Cell Physiol Biothem, 2018, 51(5) : 2041 —2051.

[S] e S s 2. vh [ 2 BB RO B 6 95 7
(2020 4ERROLS 1o PN - I 2k, 2021, 37(4) .
311 -398.:

[6] LIM,HEQ, CHEN Y, et al. Xuezhikang capsule for type 2

diabetes with hyperlipemia; a systematic review and meta-a-

[7]

[8]

(9]

[10]

[11]

[12]

A3]

[14]

[15]

[16]

[17]

[18]

nalysis of randomized clinical trails[ J]. Evid Based Comple-
ment Alternat Med, 2015, 2015 ; 468520.

CIGROVSKI BERKOVIC M, VIROVIC-JUKIC L, BILIC-
CURCIC I, et al. Post-transplant diabetes mellitus and preex-
isting liver disease - a bidirectional relationship affecting treat-
ment and management[ J]. World J Gastroenterol, 2020, 26
(21) : 2740 -2757.

ZHANG C, HE X, SHENG Y, et al. Allicin regulates energy
homeostasis through brown adipose tissue [ J]. iScience,
2020, 23(5): 101113.

HUANG J Y, CHIANG M T, CHAU L Y. Adipose overex-
pression of heme oxygenase-1 does not protect against high fat
diet-induced insulin resistance in mice [ J |. PLoS One,
2013, 8(2) : 553694

LL'Y, LIU B, LI Y, etal. Epicardial fat tissue in patients with
diabetes mellitusg a systematic review and meta-analysis[J ].
Cardiovasc Diabetol 22019, 18(1) . 3.

PARK S, SON H K, CHANG H C, et al. Effects of Cabbage-
Apple Juice Fermented by Lactobacillus plantarum EM on Lipid
Profileslmprovément and Obesity Amelioration in Rats[ J]. Nu-
trients, 2020, 12(4): 1135.

OHLSSON B, ROTH B, LARSSON E, et al. Calprotectin in
serum and zonulin in serum and feces are elevated after intro-
duction of a diet with lower carbohydrate content and higher fi-
ber, fat and protein contents[ J]. Biomed Rep, 2017, 6(4) .
411 -422.

JUSZCZAK F, CARON N, MATHEW A V, et al. Critical
Role for AMPK in Metabolic Disease-Induced Chronic Kidney
Disease[ J]. Int J Mol Sci, 2020, 21(21) ; 7994.
EBERHARD N, MAYER C, SANTIC R, et al. Distribution
of alarin immunoreactivity in the mouse brain[ J]. J Mol Neu-
rosci, 2012, 46(1) . 18 —32.

MIKOA, BALLA P, TENK J, et al. Thermoregulatory effect
of alarin, a new member of the galanin peptide family[ J].
Temperature; Austin, 2014, 1(1); 51 -56.

oy, i, BEE, 9. SME I LncRNA-p3134 £k Kk
SEAEREYRWIBE IR 2 W B [T ], 2 G PR R 25 2%
&, 2021, 25(20): 106 - 110.

EL-ASRAR M A, ELBARBARY N S, ISMAIL E A, et al.
Serum YKL-40 in young patients with (-thalassemia major:
Relation to hepatitis C virus infection, liver stiffness by transi-
ent elastography and cardiovascular complications[ J]. Blood
Cells Mol Dis, 2016, 56(1) . 1 -8.

XVEEn, XIH040, ke, 3 RS B Pk 1 B K
B R B EN R[], SRR EZ R,
2021, 25(21): 119 -123.

(k%3 A 4H5)





