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Abstract: Objective To analyze the expression and correlations of interleukin-37 (IL-37),free fatty acid
(FFA) and glycosylated hemoglobin (HbAlc) in patients with type 2 diabetes mellitus (T2DM). Methods A
total of 130 patients with T2DM admitted to the Second Affiliated Hospital of Shandong First Medical Uni-
versity from May to November 2019 were selected as the T2DM group,and 100 physical examination subjects
in the hospital were selected as the healthy control group. The levels of 1L-37,fasting plasma glucose (FPG),
FFA ,total cholesterol (TC) ,triglyceride (TG) ,high density lipoprotein cholesterol (HDL-C) ,low density lip-
oprotein cholesterol (LDL-C),HbAlc,apolipoprotein A1 (APOA1) and apolipoprotein B (APOB) were de-
tected and compared in the two groups. T2DM patients were divided into HbA1¢<C7% group and HbAlc=
7% group according to HbAlc level,and the indicators of the two groups were compared. The correlations of
serum [L-37 level with FFA and HbAlc levels in T2DM patients were analyzed. Results The levels of 11.-37,
FPG,.FFA,TC,TG,HbAlc,LDL-C,APOA1 and APOB in T2DM group were significantly higher than those
in healthy control group (P<C0. 05),while HDL-C level was lower than that in healthy control group (P <<
0.05). The levels of FPG,FFA,IL-37 and APOA1 in HbAlc <<7% group were significantly lower than those
in HbA1c=7% group (P<C0.05). There was no significant difference on the levels of TC, TG, HDL-C,LDL-
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C and APOB between HbAlc <<7% group and HbA1c=7% group (P>>0.05). Serum 11.-37 levels correlated
positively with FFA and HbAlc levels in T2DM patients (+ =0. 617,0. 682, P <C0. 05). Conclusion The levels
of IL-37 and FFA increase in T2DM patients, and 11.-37 relates closely to the severity of glycemic control

(HbAlc level) in T2DM patients.
Key words: type 2 diabetes mellitus;

lipoprotein

TLATIR 22 VA A5 R 0L 2 BUBE JR 9% (T2DMD & 9 %
BB LTSGR ILAEA AR T2DM J& —Fig
GEE PR, A 1 22 Bl 41 OB Bl 48 AE 40 G DX T T
BRI A E (L)-1 0% 8 4F 3k & 30 37 i
7 T1.-37 . 38 32 30 46l 2 i 40 B IH 1 1) 7= A i & #5 E
RAE T A6 45 Bl T F R 325 B 9 5 1o 2 ke B R 4
PEVE Y H B 7E T2DM w19 4E FBL 8 R 5 48
1ML 365 U0 25 B 0 R CFF A J2 I 5 A8 7 v ) 7=, 2 A
FEIR R AL M fa B R . AW S X T2DM &
HIME 1L-37 . FFA FUHE L i 21 & (1 (HbAlc) /K F 1)
o I K JLAR A 1 43 B, KR 3 T FE bR AE T2DM %9
SRR AVE R, DL T2DM B 35 (2 W7 SG o7 B it
B
1 #ER5HE
1.1 — %k ¥EF 2019 4 511 AL ERE —&E
BRI S5 — B B (AR fal AR AR gD Y iA 59 130 i)
T2DM /348 T2DM 4, Hrpb 5B 65 il £ 65 il ; 4F
24~85 %, (56.9+£11. D%, (DI AWHE: D
B=18 % ; QHFF G E 2 AUBE PRI BT iR 16/ (2017
SERO VS Wi bR S . (20 HEBR 8 A - O IR % B i 1R
HRE (DKA) | I 558 256 A L 30 R v 35 55 4 IR
BRI RAE s @A I8 1 5 RE T B L R s O FF
T ol A B . D I BE 3~4 G D& I b
PRI (DF) B BR 9 1595 (DKD) 5 3 %5 1 bR 5 1 & I
FAE s @2 A~ H AL T S0k B ORI A2 AR
R AFAETE SRR 55, 55 BEHUACBE 100 fi 4K 4 1
Syt X RR A, o B 52 ], £ 48 i) AR 25~ 75
ZLFE¥I(51.14812. D%, T2DM 41 5 i B X 18 21 1
B L. E R LG FE L (P >>0.05) , AT
otk . ARAE 2018 4R35 [ BB 2 25 CACP) B3
2T T2DM HbAlc ¥ #1 H #5 19 45 B K T2DM &
F 1 HbAle KF5 4 HbA1e<<7% 45 HbAlc=
TW%H. FIAMIEN R A B S S5 AR, I E A
15 5] B8 A5 L AN 9T 2 AR B B A AR B B2 1L ofE
1.2 HiE FAZRESME 10~12 h J5 .1 R

interleukin-37;

glycosylated hemoglobin; free fatty acid; apo-

T WKIMARAS 7 mL., B2 mL #kMAr4s 3 000 r/min
B0 10 min 43 B ML & T80 CIKAHMAA. HT
T1-37 7K 0 [t 156 f 28 W Bl 36 (ELISAD | g
FeA PR A BRA FAE FEIRD s B3 mL # i AR A
KA Beckman OlympusAUS5800 4= H 34 4= 4k 43 # X
R DA A A FE A B IE B B CTC, B %) B il = g
(TG, B 2% A A BHF B2 (HDL-C, H %1 |
%% B jg & 1 E 2 (LDL-C, H#:) .FFA () .
2 W6 BE (FPG, 75 M B ). IR A Al
(APOAL. B %) (#IEHE 1 B(APOB. #§75). #EZ
TV 2R B (EDTA-K,) s i ik il 2 mL, %
A4 ARKRAY A Al HA-8180 43 #rAN o R I & 5k
FIE F @35 kK0 HbAle K.

1.3 Siitephb B R SPSS23. 0 48 i 8 4h vk 47 %L
LN e s o T e N SN U A 1 S D
s TR HLE R ¢ K55 RO R L ) R
HArRFR UL AR A X7 R 5 1L-37 K54
K A8 B B A & M43 M R Pearson A G40 #r ik, LA
P<0.05 NERAZITFREX.

2 % R

2.1 T2DM 4 5{@FEX AL W5 brtbd  T2DM
40 1L-37. FPG. FFA, TC. TG. HbAlc. LDL-C,
APOA1.APOB 7K ¥ B & 5 T it Fé %F B 4, HDL-C
KA T FE X A, ZRIARITHFE XL (P<
0.05), WFEI1,

2.2 HbAlc<<7%#HY5 HbAlc=7% 4 % W45 #5 It
%  HbAle <7% 4 FPG.FFA.IL-37 ,APOA1 /K
LT HbAle=7T%H . ZR A G I E XL (P <
0.05);HbAle <7% 45 HbAle=7% 4 TC. TG,
HDL-C.LDL-C.APOB K-V I #4 , 22 5 e ge it 27 & X
(P>0.05), W2,

2.3 T2DM H#FImiE 1L-37 /K F 5 FFA.HbAlc 7k
SERAR S PE AR BT T2DM B i 1L-37 KFE 5
FFA .HbAlc /KNP IEM X (r=0.617.0. 682, P <<
0.05), WK 1.2,

x1 T2DM B E R RE SR B (2 L)

24 51 n FPG(mmol/L) FFA(mmol/L) TC(mmol/L) TG(mmol/L) HDL-C(mmol/L)
fEFREXTIRZL 100 4.93540. 443 0.58940. 180 4.45140.702 1.342+0.764 1.39240. 238
T2DM 41 130 7.81542.630 0.68240.270 5.02941. 334 1.982+1.959 1.300+£0. 281

t —10. 832 —2.978 —3.935 —3.088 2.639

P <20. 001 0.003 <20. 001 0.002 0. 009




BIBES 5K 2024 2 A% 21 5% 44 Lab Med Clin, February 2024, Vol. 21, No. 4 © 473 -
g%k T2DM @5 R BV RASTUHEMRILE (2 £5)
251 n LDL-C(mmol/L) APOA1(mmol/L) APOB(mmol/L) 1L-37 (mmol/L) HbAle(%)
e XTI 4L 100 2.45040. 431 0.969+0. 147 0.90740.128 83.749416. 801 5.08540. 440
T2DM 4 130 2.746+0.859 1.27240. 236 1.00540. 289 91.889+25. 237 7.463+1. 427
¢ —3.152 —11. 260 —3.157 —2.785 —16.076
P 0.002 <0. 001 0.002 0. 006 <20. 001
®2 HbAle <<7% 4% HbAlc=7Y AETIEIRLE (2 £5)
ikl n FPG(mmol/L) FFA(mmol/L) TC(mmol/L) TG(mmol/L) HDL-C(mmol/L)
HbAlc <7%#4l 66 6.329+1.122 0.600+0. 241 4.921+1. 252 1.66241.086 1.30540. 307
HbAle =7%4H 64 9.34842.857 0.76640. 268 5.14141.415 2.31242.534 1.295+0. 255
t —7.937 —3.723 0. 940 —1.909 0.208
P 0. 001 <20. 001 0. 349 0. 059 0. 835
415 n LDL-C(mmol/L) APOAT1(mmol/L) APOB(mmol/L) 1L-37 (mmol /L)
HbAlc <7%# 66 2.64140.865 1.22340. 234 0.9580. 269 86.618423. 708
HbAlc =7%4 64 2.853+0.846 1.32240. 230 1.05440. 303 97.324+25.791
t —1.408 —2.413 —1.903 —2.465
P 0.161 0.017 0. 059 0.015
20 VRO 5 AR R K P R 3k B T IZ R B R
20 * AWFFEFRI L TL-37 B BT A ROCR XS Jiig 107 41 21 52 E /Y 34
S 150- Y=56. g86X+45. 615 TRUIE 51 0 9 i R ARHUA — M AE Y, fE
Yol ¢ tapgstes O 9 0 26 AN LR A7 B G HRi
= ¢ 1L-37 ZE0E R 95 b 52 4 ikt . EHLHI 1, 1L-37 W]
. 390026 A% A R I B 8 CTD) 1 f 328 AR i 4% 1k sk
. T 3 PR 6 U R AT 40 40 4 L R 107 2 LA
FFA Gmo ! /1) PR Ge , [H e, TL-37 A S TT Ay 40 i 57) 3 3L, 7]
B 1 1L-37 &K 5 FFA k ErytE X4 Ve S G A 5 0 T A S 7 0 0
250- M3 FEA J&—Ff Pk B 17 09 53 i 7=, 2 TR 5 B
0 . 20 R4 WA IR L T TR U FFA 25 Ak %
3 TR A . 5 T2DM By kA R RA %Y1 E R REAE
B # — SR 1R W TZDM 88 Y 0 5 05 AR AR L
5 100 * FEA F i 2 31 & M 2 640 M T2DM (g %
50 {4 A4 Randle 416 3¢ CHj %1 0518 17 B2 716 37) , FFA X
ol , 7 W 10 00 2 SR A A TR 5 2R SRR RO PR i AR 3R
0 e 15 Alrple & AR Y, A BFR R, T2DM B 1L-
9 1137 A5 HbALc 7k I 48 2 1 37.FPG, FFA, TC. TG. HbAlc, LDL-C, APOAL,
s w ow APOB 7KF-B] & 5 F {g & % i 41, HDL-C 7K ~F- B i

IL-37 /& 2000 4 KUMAR %" & 30 1L-1 %%
B BT B B3 L IE % AR B B0 R L 11L-37 Al DL Rk 7E NS
VEZ AN 8 e B B AR A0 B b TL-37 KR . &
A LABE Toll #5214 35030 550 AL R 0 13005 an 1L-
1B Ak AE K BT (TNF)-o T4 2 (IFND-Y, i
o 10 S RE A0 M P B9 7 AR TL-37 AT R PR BT R AR
SR TL-37 R S R GRS T I A A AT B
DIVER S 5 R AE R A B G 8 VB 14 & 9 HL ]

TR AL, 22 5 WA g1 2 & X (P <<0.05),
FFA A 2 05 00 18 P oo 2% nT B 42 o83 ok 386 3 v 4R
B4 77 A ) 2 ik 2 2 i 38 1% L 0 2% 3] ) 12 1 AR K S AR i
P 9 RE 7T BE i PN R 40 T AL RN R S R AR SR,
[ B, TL-37 /KPR T m R B T2 DM e & 1
ARV BE 9 R RE » X 16 BH B AT 22 (B AF AR B 1 Bk
%, HbAlc <7% % FPG.FFA.IL-37.APOA1 /K
KT HbAle=7T%H. 2R HHIT¥E L (P <
0.05), X F W T2DM M & i 5 H A 4E



o 474

HIEF SR 2024 F 2 A% 21 &% 4 M

Lab Med Clin,February 2024, Vol. 21, No. 4

(HbAle=7 Y024 23 i 30E i A8 18 B i Fn AS [] 72 B 1)
RIE, H 1L-37 . FFA /KFBE T2DM 95 1% hn 2 i 7+ &
FFA 7K 00 Mt i vl -5 3008 B A8 1 B4, 51 i
NERE M, A 1L-37 . FFA 7850 i &t b & 18 1 58 10
i VT R S BE R L e E 40 R TR T T Y R O
il g J& T2DM /9 & W Bl Z — . & & f9 il 6 A
FEA 38 1 &0 Ak R 35 AP 5T o 7 354 fll 3 ML Ak ™ A K o
() 4R i 40 it DR - Ak Ak PR 7 5 22 10 g I AR ML A
PR W AN A WA T BE SR RE A T KRR
B T L AR T R E RS L FFA K AT % 0 )
e T2DM B P i R RE R S . AR se 45 R %
B T2DM 21 H & L3 1 11-37 KT+ & K A7 e K
BRIEN R, K, 1L-37 fl FFA K P4LE e T &5
TRy 2 SE TR B A T2DM B 1% 19 ™ B R B3,

AWEGE A M 2 B 45 R R, T2DM i 3 i %
IL-37 KF 5 FFA KFR2IEHMKG-=0.617, P <
0.05), T HAEF 2 4 5E 1 95 0 1Y & A F1 kR o 72 v
11.-37 #Z5 H 358 11.-37 K Hl FFA /K423 )
RER WL B T2DM 3 1Y ALK 4% i 72 BE A0S 75 1 72
B, HbA1c<<7%Hy T2DM # # 1L-37 K& %, i
HbAlc=7%1 T2DM 3% 1L-37 K FEF 5, £x IL-
37 K5 T2DM B HRE AR KRR, M
KRBT 45 R B R, 1L-37 K F 5 HbAlc 2 1FE M %
(r=0.682,P<C0.05),#&/8 IL-37 KF 5 T2DM %

ZE L iR, I R 138 U) 55 B AR A AR T2DM Jf:
RRE K99 AU ) A WUE AR AR, ASE XS T2DM Y
HEB FYG YT WU BB I R E & AR B XU FE B
F,ORKBF IS B o, TL-37 52 — AW 78 59 1
T2DM FJ 1% W52 19 87 46 4 . L H 2 5 FFA B3k
R, AR — W AWFG . T2DM 40 2897 .
PR IR PR YT 28 L B AR B2 7 B R H FE 4 1 2 5 4R 3

2% 3k

[1] LIU X,MEI T,CHEN W, et al. Comparison of antidia-
betic medications during the treatment of atherosclerosis
in T2DM patients [ ] ]. Mediators Inflamm, 2017, 2017,
5032708.

[2] BORASCHI D,LUCCHESI D, HAINZL S.et al. I1.-37:a
new anti-inflammatory cytokine of the IL-1 family[]].
Eur Cytokine Netw,2011,22(3) :127-147.

(3] ik FE &% At S Pk, 5. 1L-37 55 10500 1 F 5% ik
[0 A B 50 B 2 £ 8 30 5 2021, 21(105) :92-94.

(4] SREEHE. TL-37 Bk AR 3 bk 9 B2 4 TLRA #03 J5 %
i A 53 6 R A S 18 o Mk 40 T A% LD il Sk <l Sk
K2E,2018.

[5] el 22 ox 8 PR 2% 0 25, h [ 2 BUOBE PR W B 36 45 7
(2017 4F RO [T 1. Al R A ¢ 7 2018, 10 (1) 1 4-67.

[6] KUMAR S.MCDONNELL P C,LEHR R.et al. Identifi-

cation and initial characterization of four novel members
of the interleukin-1 family[J]. ] Biol Chem, 2000, 275
(14):10308-10314.

(7] R BL. T AR L 45, (LA A 3 37 %) Toll B 32 1k
4 s NSRBI ik P9 Rz 20 BB TR B R 2 i () 7 T 43
T 1B aysg g )], b & ) Ik B 1k 2% 7. 2018, 26 (3)
227-231.

[8] YE L,HUANG Z. 1L.-37 restrains autoimmune diseases
[7]. Oncotarget»2015.6(26) :21775-21776.

[9] SAKAI N.,VAN SWERINGEN H L.BELIZAIRE R M,
et al. Interleukin-37 reduces liver inflammatory injury via
effects on hepatocytes and non-parenchymal cells[]J]. ]
Gastroenterol Hepatol,2012,27(10) :1609-1616.

[10] BEE T . 2%~ M. % 137 5 3 SR rEimil].
[ Bk (A AR 2018, 48(1) :30-39.

[11] LUO Y C,CAI X N,LIU S C,et al. Suppression of anti-
gen-specific adaptive immunity by IL.-37 via induction of
tolerogenic dendritic cells[ J]. Proc Natl Acad Sci USA,
2014,111(42):15178-15183.

[12] HUANG G Q,LI M C,TIAN X Q.et al. The emerging
roles of 11.-36,11.-37, and I1.-38 in diabetes mellitus and
its complications[ ] ]. Endocr Metab Immune Disord Drug
Targets,2022,22(10) :997-1008.

[13] CAVALLI G, TENGESDAL 1T W,GRESNIGT M, et al.
The anti-inflammatory cytokine interleukin-37 is an in-
hibitor of trained immunity[J]. Cell Rep,2021,35(1):
108955.

[14] YANG W M, JEONG H J,PARK S Y,et al. Saturated
fatty acid-induced miR-195 impairs insulin signaling and
glycogen metabolism in HepG2 cells [ J]. FEBS Lett,
2014,588(21) :3939-3946.

(157 i 26, 4% T U ity g I U7 2 AR 6 B 3% IR BT AH G 14k F 50
JRELTT. 3L 7 rh B2 25 K2 2441, 2023, 25(3) : 147-151.

[16] BORZOUEI S,SHEIKH V,GHASEMI M, et al. Anti-In-
flammatory effect of combined sitagliptin and vitamin D3
on cytokines profile in patients with type 2 diabetes melli-
tus[J]. J Interferon Cytokine Res,2019,39(5):293-301.

[17] LIU X,MEI T,CHEN W, et al. Comparison of antidia-
betic medications during the treatment of atherosclerosis
in T2DM patients [ ] ]. Mediators Inflamm, 2017, 2017
5032708.

[18] SZPIGEL A, HAINAULT I, CARLIER A, et al. Lipid
environment induces ER stress, TXNIP expression and
inflammation in immune cells of individuals with type 2
diabetes[ J]. Diabetologia,2018,61(2) :399-412.

[19] DI PINO A,CURRENTI W,URBANO F,et al. High in-
take of dietary advanced glycation end-products is associ-
ated with increased arterial stiffness and inflammation in
subjects with type 2 diabetes[J]. Nutr Metab Cardiovasc
Dis,2017,27(11) :978-984.

W H . 2023-04-23 18 H 1 :2023-11-15)



