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[(WE] BWM WiTa@eA£-37(L-37) £ 2 Bk (T2DM) B A &% B k% (DKD) & & e kB & 5
DKD #9A8£ 1, FiE HAABRGEARER 2018 4 12 A ~2019 4 12 A4Eke T2DM &% 228 4l MR O F O 5
WL EF Y4B (UACR) Ao 4t - B/ 3B 32 & (eGFR) . 40 A JEF & & A (346 DMD 41 80 #1 .2 & & & & (4 DKD) 4 76
Bl K EGEE KK DKD) A 72 4], % £ B 60 4] 15 Rikte FEA TR, REZSAARTH FBHTHF, R
J BB S 5 R (ELISA) sk Ae ) & 20 e 7 11L-37 R-F3 o047 1L-37 REAZ AWM EFALE TR THRAGMEAN, &
B OR24ADMA FHDKDAAKADKD A EH hiF 137 REHBEZ THRAZF AT FELH P
0.05) ;s /& DKD 48 1L-37 i E 4 74 DKD A 2 %71 &, 27 A 43 % & L (P=0.043) {2 F 4 DKD 41 1L-37 3R & 5 #
o DM 41480k 2 F R4 F &L (P>>0.05), Spearman 48 % 5 e i 11-37 R E 5 fk & & & &k ALB & ol-MG. A&
B2-MG & HbAIC 2R F EA %X (r 5 % 4 0. 302,0. 286,0. 222,0. 216,0. 265, P<0. 05), 5 ¢GFR 2 % % #i #8 % (r =
—0.357,P=0.001), Logistic B2 #7427 11-37 7T 42 T2DM 4 5f DKD #9 4% 4 B % (OR =0. 822,95% CI . 0. 702~
0.962), #it 11-37 ik E Y5 T2DM & # &5 DKD # XA % ,1L-37 TR A 6 75 DKD ¢ #2471 7 %,
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[Abstract] Objective To explore the expression of Interleukin-37 (IL-37) in patients with type 2 diabetes mellitus
complicated with diabetic kidney disease (DKD) and investigate correlation between 1.-37and DKD. Methods A total of
228 patients with T2DM were included in this pilot study. According to urinary albumin to creatinine ratio(UACR) and
estimated glomerular filtration rate (eGFR), the patients were separated into three groups: normoalbuminuria (DM)
group with 80 patients, microalbuminuria (early DKD) group with 76 patients and macroalbuminuria (clinical DKD)
group with 72 patients. 60 healthy people were selected as control group. The basic data,laboratory examination data of
patients in each group were collected. Level of I1.-37 in each group were detected by Enzyme-linked immunosorbent as-
say (ELISA),Levels of 11.-37 between the study groups were examined and compared. The correlations between 11.-37
concentration and laboratory examination data were analyzed. Results 11.-37 concentration in DM group,early DKD and
clinical DKD group were significantly higher than control group (P<C0. 05) ,and the clinical DKD group was significantly
higher than the early DKD group (P =0. 043). However,the concentration of 11.-37 in the early DKD group was not sig-
nificantly different from that of the DM group (P>>0. 05). Spearman correlation analysis showed that positive correla-
tions were detected between 1L.-37 and 24-hours urinary protein, urinary ALB, urine a«1-MG, 2-MG and HbA1C (r =
0.302,0.286,0.222,0.216,0. 265, respectively, P<C0. 05); However,a negative correlation between 11.-37 and eGFR
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(r=-—0.357,P=0.001). Logistic regression analysis suggested that 11.-37 may be a protective factor for T2DM com-
plicated with DKD (OR =0. 822,95% CI :0. 702-0. 962). Conclusion The serum concentration of 11.-37 is associated

with the development of DKD in T2DM patients. 11.-37 might be a potential new method for the treatment of DKD.
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2 BIHE IR (Type 2 Diabetes mellitus, T2DM )
S DANE M I B R R AE ) — 41 A R e . 3L
FLAR R o5 LA 1 A 0 4 ) B IR S5 35 43 B e s A 41 S
AL S ZAPU e BB R TAERIA A
T2DM J& — P18 P AR BE 5 S AR L 18 P R J 3 £k
M RGAE T2DM 19 & L i 7R Y . Bl IR
J75 B 9% (Diabetic kidney disease, DKD) J2& ¥ [ 5 /™
A B4 I K R AR 0T O O Y R
P 3R ) 2 20 % ~ 40 %% (9 B JR % & & DKD™
UEARE R g R WK S 1 4 B 48 1 R 2 S 3
1 5 ZEHE BT LI BE L T2DM K T K E 9 0 76 WLk
i H % E [ B 7E DKD 19 % A4 F & J# w6 i 1
Y. Y Z RAENMLE 74 1L-1.11-6 ,1L-18 , TNF-a
%5 DKD B & 5% % U1 5 . [ 4l il A E-37 (In-
terleukin-37,11.-37) J& — B 5 B 1) K 2R Bt 4 41 i
FULUBHIEL S5 Z M A B R ERE e
JREC TR S ik o R R 0 TR A B R R
SR TL-37 7£ T2DM 4 I "B Wk rh i 5% i /D . A
FEER VTP A R B 11-37 ¥k 5 DKD fa o £ 1Y
M, 43 BT HAE T2DM & 9 DKD %9 h i/ .
1 &EMFFE
1.1 — ekl ¥HC 2018 4F 12 A ~2019 4F 12 A
TRevE A N R BN W RHERE R T2DM 35 228 i,
43R Hsl DM 2 QE # 8 [ R4 . 80 1) Fi T2DM £
Jf DKD 41 (DKD 41,148 #il)., DKD 41 X 43 & 7 1
DKD 41 F1I K DKD 41, [ B 44 A 6] 39 A B A & rh
AR IS MBI DT Y 60 B fE R VE S IR, BT A
T2DM #BF S W4 1999 48 WHO 85 B 912 W )2
SRR M, DKD 2 Wi 4% 2014 4F 35 & 8 R W P &
(ADA) 5 35 B B Ik 9 ik 4 25 (NKF) 35 59 35, A
i DKD S48 thof R 51 6 i 12 1 B v, E A4S 5
/NERUE T R (GFR)<<60 mLemin '+1.73 m * &R
FH/WEF(UACR) >30 mg/g WLEFHF£2#8E 3 4~ H .
HEBRARE - 1 BOBE PRI 5 PRI 20 I K0 | 2 Mg
FNE TR S A IR R R L B G e
P8 S8 M B T SR L LR L D T RE R
4 JRR R B INER B4k & v B /N ER R R B R B K
SENAE TR BN L L R AT A S DA IR A R TR 3
GoRE AN TR AR . AR O 4 IR B A B S By Ayl i
i 2 5% M8 BMERZE .

18 R4 BT B 2012 4F KDIGO CKD 431,
Al ] UACR<C30 mg/g WL, A2 #] UACR 7£ 30~
300 mg/g WLEF, A3 ] UACR>300 mg/g JLHF, 7
WEFE A B A A ROKF 43y 3 21, IE B IR A
(g DM 41) : UACR 1E 0~30 mg/g. i HE AR
ZH (B DKD 4) : UACR fE 30~300 mg/g. K
EHEIRA U K DKD 4H) : UACR>>300 mg/g.
1.2 BEREREE AR BT A e ) 0 A I L1 ) e AR
M B R, 5 BMIL 25 18 4 AR A k.
i bR % . WUEF . HDL-C, LDL-C., TG, $¥ 4k Ifil 2L % 19
Alc (HbAlo) ., 'B/NEKUE T 2 (GFR) R HI8 1 5 IE
5 VAT 6 2 ME 20 (CKD-EPD 2 2 80 4k 540 19 15 /)N
BRI UEH (eGFR) . WA R IR Mo 24 h PR, A6 R ik
HHEAUR ALB) R ol ERE A R «1-MG) R
B2 TR H (JR B2-MG) R i i & H/ JR LT EAE
(UACR) B JRE M S,
1.3 IL-37 kU i B i A A i A8 3 St e X B 4
H IR 3 mL B IV S O IE A IR B SR Y
L3R 5 B -80°C VK Af U8 A7 FF K. Tl B6K 4 928 W A i 560
(ELISA) & 1L 78 11.-37 /K-, W 3E 3£ E AdipoGen
23 H) 11-37 (human) ELISA 5] & (Cat. NO. AG-
45A-0041YEK-K101) . 4% ¥% 18 156 B 5 51 .
L4 geit2zsrte it s R A SPSS 19. 0 fiRER 1
PEATARER T EBCE DA R bR 22 (o £ ) FoR Ll
Tf B 2 7 2% 3 M A LSD A 36 AT 40 A 1 A 1B
TR B A b (Vo) R L AL R FL AR X A
5, Wi Spearman MM 1L-37 5K E 2 7]
MR M . SR Logistic 1343 #f DKD § i [N £,
L P<<0.05 WESAGIT=E X,
2 #R
2.1 A HARMBEIEIRFRLE 4 HAEFER M
B i i jg (TG, TC,HDL-C,LDL-C) J5 i 22 % &
GiitEE L (P >>0.05), #&ifi BMI, HbA1C,FBG,
SCre . BUN,eGFR,J§ ALB.JR B2-MG ¥ a1-MG 7E 4
4 8] 2 A GiiT 8 X (P <0, 05), BUN,Scre, J&
ALB.JR «1-MG . JR B2-MG 4 Fifi 5 1 JR 48 Jinn i 38
eGFR 2 FFE## () P<<0.05), #—E40 87 3 4195
{51 20 22 [] S 36 28 4 A BORE, & SR ) DKD 21 Fil il IR
DKD 4 £ % eGFR W 3 ik T 41 DM 41 (P <
0.001), IIfi K DKD 41 & # X T % ] DKD 41 (P =
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0.003); JR & 11 & &t 7E I )R DKD 4 1 2% = T 540
DM £ B DKD 4 (P <C0.001); J§ «1-MG TEIIfi K
DKD 4 i % & T84l DM 20 (P =0. 028) ; JR ALB 7
Ifi K DKD 4l & 2% /& F .4l DM 41 K& 71 DKD 4
(P<C0.001) .41 DKD £H & % & T 5.4 DM 41 (P <<

0.01); R B2-MG 7E I K DKD 4135 i 3% & T .46 DM
2H J L DKD 2H (P <<0. 001) ; FBG 7EIfi JK DKD 41
W EE Tl DM 4 (P =0.032), % 8§ DKD 4 %
BT Al DM 41 (P =0. 031); HbAIC 7E Ifi /K DKD
4 S T4l DM 41(P=0.039), W% 1.

1 4AARNZHERARELB (xEs)

Table 1 Comparison of clinical data among the four groups

Ik PR HEAIE X HR 4] (2 =60) B DM(n=80) I DKD(»=76) I DKD(n=72) xX*/F P
EE () 51.5547.83 51.37413.70 54.50+12. 93 59.61+9.25 1.931 0.129
B/ 20 32/28 46/34 40/36 40/32 F=0.448 0. 930
BMI(kg/m?) 22.5841. 608 25.562.08 26. 322,31 26.6742.01 F=16.18  <C0.001
45 (mmHg) 126.06+9.13 124.75+17. 38 122.54+12. 11 132.50+9. 63 1.16 0. 330
#F 3k JE (mmHg) 75.8847.01 82.47+9. 670 77.65+12. 329 76.7049.55 1.297 0.279
HbAIC(X 10~ %) 5.43%0. 45 10.88+2.17% 9.90+2.29%% 9.40+2.29%% 29.090  <C0.001
FBG(mmol/L) 5.2620.51 12.14+4. 037 10. 25+4. 1009 9.42+2. 4409 15.127  <C0.001
TG(mmol/L) 2.05+1. 25 1.94+1. 36 2.214+1.23 2.174+1. 36 0. 260 0. 854
TC(mmol/L) 4.6640.53 4.6241.00 4.4740.91 4.9341.90 0.437 0.727
HDL-C(mmol/L) 1.0740. 34 1.0040. 12 1.0240. 23 1.21+0.26%9 2.008 0.117
LDL-C(mmol/L) 2.35+0.71 2.7940.76% 2.5740.73 2.5240. 94 1.592 0.196
BUN(mmol/L) 5.4241. 39 1.60+1. 287 5.31+1.17% 6.61+2.060%% 7.086  <C0.001
Scre(mmol/L) 50.4949. 08 55.06411. 64 53.14413.93 67.114+17. 88029 3.967 0.010
eGFR(mL/min 1.73 m*) 123.184:16.59 117.56+16. 507 102, 84410. 99? 85.42414. 53099 18.701  <C0.001
JREHH (mg/L) 43.86124. 26 68.731+59.91 161.68+£122. 14 2581. 755+ 2436. 24099 35,927 <20. 001
R al-MG(pg/mL) 6.66743.05 21.22419. 267 31.37435. 407 39.50428. 46P¢ 5. 245 0.002
R B2-MG(ng/mlL) 97.72479. 30 233.24+191.18 309.39+377.55C 799, 76+748. 5802 10.850  <<0.001
B ALB(pg/mL) 5.07+£2.72 14.15+15. 787 38.87414.60%¢ 18.49+4, 75099 35.843  <<0.001

W 5XFRA R, OP<0.05; 5540 DM 4 4, @ P<<0. 05; 5 7] DKD 41 th# . @ P<<0. 05

2.2 4 AW R MG 1L-37 K FHbE  ELISA ¥
K 4 4 B 5% %) %2 11-37 ML 7 v B 78 X B8 41 | A 4l
DM 41 . 538 DKD 20 & Ifi )R DKD 2043 % 4y 66. 48 +
37.84 pg/ml..92. 47 +38. 32 pg/ml.98. 78 +43.73
pg/mL. 118. 41+ 34. 31 pg/mL. 55X AL L, H
4 DM 21 R 0 DKD 41} i K DKD 20 £ 35 1fi i 1L-
37 AR 3 TE R (P <<0. 05) 5 I BR DKD 41
HIMTE 1L-37 553 DKD 4 B E I+ . 2 564 & it
B Y (t=2.056,P =0.043); 5.3 DKD 20 & # 1f
T IL-37 W B T 584 DM 41, H 22 % K52
B X (:=0.641,P>0.05, WK 1,

2.3 MG TL-37 KV 5 4 I R 46 b5 ARG ME R
Spearman BRI M LG 1L-37 WwE S ERAHEA
B ity 25 S 90 00 3 4R bR 00 A DGR L 45 R ORI T TL-
37 W S5 IRE HE R R ALBUR «1-MG . JR B2-MG
HbA1C H 3 1E M & (¥ P<T0.05), 5 eGFR £ &
A (P<<0.05), W#% 2,

2.4 W T2DM 43 DKD B Logistics ZH & 14
-8t LU JC DKD 78 &, 4F % . BMI, HbA1C,
1L-37 N HZZ AT Z 9328 Logistics [MIH 53 M7, 45 5R

R HbALC A1 1L-37 J& 500 T2DM 4 3 DKD #9 &=
BN %, HbAIC &2 T2DM 4 I DKD (¥4 57 15 [ [H
Z(OR =2.745,95%CI ;1. 736-5. 536, P =0. 027) ,
1L-37 J& AR P ] & (OR = 0. 822,95% CI : 0. 702-
0.962,P=0.015),

L @ ]
1507 : :
: = | @
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1004 - ——

1L-37 1fiL 35 #¢ B (pg/mL)

e

L] T
g DM F8 DKD Ifi ik DKD
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B 1 IL-37 7 4 AR KPR
Figure 1 Comparison of IL-37 protein concentration in the four groups
T 2ali DM 415 %) 40 4, O P = 0. 029; 5 ] DKD 21 5 % i 41 Lh
#.,@P=0.007;lli /R DKD 41 5 *f B 21 L% . @ P <<0. 001; i /K DKD
415 5] DKD 41 148, @ P =0. 043; 5] DKD 41 5 246 DM 41 [V 42,
©®P=>0.05
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Table 2 Correlation analysis of each index and serum IL-37 level

=Lz r P
PR E i 0. 302 <0. 001
JR ALB 0. 286 0.015
IR «1-MG 0.222 0.034
IR B2-MG 0.216 0.009
HbA1C 0.265 0. 037
eGFR -0. 357 0. 001
3 itig

DKD J& fie % UL (9 05 RS 13 il 487 O &0 , 3 4F ok
Wit 5 T 1B PR s R8O SR A 3 i, DKD /Y£R8 8 38 4F
Tk, & B DKD 1E 2 K W B (ESRD) 1 5 16.
A% R R R R E AT RN . H AR AL
Tl 5 2, 5 2 Fh R A & 18 M 4900 ) & DKD &
ERBREERY . 25 DKD R KA 401
AN AL H5 B O T A 0 B N ER P R 0 L AR A
DT I = o N = 1 I N VS o2 R 1 |
JfL) s 3 A 455 N JIE 9 A0 ok AR i i PR 0 i L Ak
EL40 M AR A A R AN A e AR Y T (L
FE A2 9 FNPL A A1 A P ) 3 23 2 2% 119 40 i B ) 4%
[f] 25 DKD &9, AL 5 AE AH OC 4H g S 41 g 5+
A RE 23 R B PR S H T 0 B W R TR T HE A

1L-37 & A B E 1L-1 FKiEAL-1 family,1L-1F)
57 AR WA TL-1F7, & — B K SR Y G0 28 1y 225
470 RE A5 A il 22 Fh 5 0 PR 1) R 58 & 48 B 3 Pl R
BN, 1L-37 45 5 FplE & (11-37a-e) , H: i 11-37b 2
1L-37 e K A7 5, 2 o g v Y, 137 &
FEHU A AE FH 32 2245 A1 F0 L P9 6 b ik 42 . O B4 11-
3T HHZEME A EEA L THLE : A 1L-37 5
1L-18 4K o B (1L-18Re) BE4E & 4k 2 #7355 11-1 21k
8(IL-1R8, F E 4§ TIRS/SIGIRR) . 5 & 1l LL1E Ky
AR B B O PR B 5 TL-37 5 1L-18 S5 A
HHAL-18BP) 45 4 L B 1k 1L-18Ra #%% 1L-18RB. A
o J5 SR W) JAE HE R G 57 . OTL-37 Ref% B 1) 40 il
VE R S0 75 Smad3 A1 5 AE T, i T
P JRE SN 5 T DA 3 0 AE 1L 5 5 e s s AR
F(STAT) . 22 % 5 300 & H U (MAPK) p38a Y g
HE W FEBR AR, TL-37 7848 BRI T F k)
A AR SF R AN RAEAR AT . RPEFE F 4 IFN-v . IL-
6.1L-1B fig i & L 11.-37 3Rk,

Bl R Z ST B UESE TL-37 il M RS S
T H B g W 2 KU 1 8 (RA) L R Gt 4T
BERIE (SLE) A SEE 79 (IBD) | A K AC 5 45 4 1iF 45
(R HE R R R I 1R s AR A A A I i TL-37 B

K 35 T OE IR L TL-37 T iR R S e T
JE BT 2k A O, X B g e 4Rt — e 1R B AR
RN BRI L TL-37 500 DR K B DR R 56 O & e
Mg B, ARBFIE 45 Rk B, 1L-37 B A AE S 4l
DM CIE# & A R4D R DKD (i 2 (1 R4 &
Il PR DKD 41 K 2 8 IR A1) (83 13 Hh ) ok B 35
FEE T IEH A AL, HAEIGR IR DKD 35 I ik B
BER TR DKD ¥, X 5% 55 0 5045 £
— 3, B TL-37 7205 FR B i B 1 PR LR B R
20 T S e i 1L-37 AT LLE S DKD ™
R N T TS A AR bR . 6 R BR8] DKD 41
B IL-37 WRJE fom T4l DM 41, H 532 2%
53X 520 2518 N TR AT BE SRR A 49 500w 2> K
Ve PR DR R BN R M OG . b Ah, ST B H Y & B AR
T2DM £ I 1 58P B s 100 19X e 722 A8 2% il v v T1L-
37 WE R AR IL, H B A L RS I M T R R 0BG
11.-37 F kM5, SR . Borzouei S 21 % BLAE B
ABERIGIT 19 T2DM & I B8 IR s 5 8 8 3 1V v
11L-37 3k B F % T X 4L, 208 8 4~ H M vass 37T
B2 SV RS HNTT BE A A R D3 JRYT . T2DM A& I Bl
R B 9 A 3 103 b TL-37 7K B L H ER AL
il A BB . FRATT A I i R )2 T U B A P TL-37 UK
-5 DKD 2K R H K . 24 T2DM i3 B I H 36 i
B K S A R R YR AE A1 0, TL-37 25 [ KPR
IR AL B 22 TR, DT A AR P Y 7 A R DR R
K DKD ARy EM . T8 M 1L-37 B HKRE
AN R 95 5 [R] 3 995 AN [R) 52 56 5 19 0 T K I 45 21
AN [R] #0368 ok ik i 2 5 0 L PR T g 5 A T 3 R
& TP AR A BEAS A OE

WA, Spearman #1550 ¥ & B 1L-37 ¥ & 5 R
B R R ALB, B /NE 048 55 R ol-MG. JR
B2-MG) .HbALIC 2 i F EAHC. 5 eGFR £ i & ft
K, M4 R 5w 50 M — 3. Logistics [l
IH 43 B & B8 1L-37 Al RS2 T2DM Jf & DKD By {41k
A %, HbAIC & T2DM & I DKD i 15 & I &,
DKD i [ P 28 43 45 4 i s 6 B2 L 80 IR L 5 00 L i
R S5 G E TS AT I AE R R B g | i R A
szl DM, B DKD K Iifi K DKD3 41 8] [ 4 6 18 3
PEZES NS O BEIR S S RA XK
SR BMIAE 3 Al WA AE SR it 22 22 7. ARSIk
KM HbALC 7EEBA 4l DM 20 i T HoAd 40 , o 7T fig 2
T Ko AR PR 2R B U I I R
2449 105 AR AR B 4 BT 8. Ballak DB™ % & PR
ik N TL-37 (%% 56 9 BRU7E i i AR B MR 5 s, e ) 34K
Be B 7K ST 2 i B 152 i 2 B G o L A S TL-37 X
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F T2DM AiRIFE X — W5, DL g5 R s —4
UEHA TL-37 760 PR & DKD & 1 9 75 H . ] RE Il
KIAIT T2DM B H I i 1 18 78 #0 0
4 Zig

KB R, T2DM 4 3 DKD 8 3# i 1L
37 W BE TV, HO5 PR AR A K i 4 A 56, TL-37
AlREJE DKD W R, Atxit — L FE & T
DKD 9 % % Ll . 11-37 0] 4k R 3697 T2DM & If
DKD §J#7E 8T 42, {8 DKD J& £ K R 5 , A
FEREA T BN ATY TR KFEAS SR o S0 56 i — 2 1) 1]
IL-37 7£ T2DM & Jf DKD (% BHARAE FHALH
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