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Abstract

Objective: To analyze the correlation between serum cystatin C (Cys C) and islet function in dif-
ferent populations. Methods: We selected 3091 people who participated in the general population
epidemiological survey in coastal areas of China from 2014 to 2015 and 1039 inpatients who vi-
sited the Affiliated Hospital of Qingdao University from 2017 to 2019, a total of 4127 people.
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Spearman’s correlation was used to correlate cystatin C with fasting C-peptide, fasting insulin,
HOMA-IR, and HOMA-p. Logistic regression was used to analyze the relationship between cystatin
C and C-peptide in group DKD, insulin, HOMA-IR, and HOMA-f by linear regression. Results: There
was no significant difference in cystatin level between non diabetes group and diabetes group (P >
0.05); The level of cystatin C in DKD group was significantly higher than that in non-DKD group (P
< 0.05); In DKD group, cystatin C and fasting C-peptide, fasting islets, HOMA-IR, HOMA- are posi-
tive correlation (P < 0.05); In non-DKD group, cystatin C was positively correlated with insulin
level and negatively correlated with HOMA-IR (P < 0.05). Conclusion: In DKD, we believe that Cys C,
C-peptide and HOMA-IR are mutually causal, and the increase of Cys C may be a compensatory re-
sponse of HOMA-IR.
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1. &4t

PEANER C 52— FARMESEAL IOBVE R BT, i A A A 20 DAE S PR3 A AR Rl o ARPITJ S,
IR C 2T DKD I E Z 4R, HA BMIMALARK[1]. —SERF e A, BUIER C 5O M 5N,
PRI 1 J L 2295 8 e AR P 3 A2 (A A AR B DA DG . H BT AR SR IR C 588 8% D RE 2 8] BRI IE 24k
o AW B AR A RN BNER C 55 D REZ IR 5 28 LUK R R0 3200 o

2. MRS RE
2.1. 5%

AN T 2014 F~2015 42 i1 A ] Y it b X (17) 87 3e8 N FEDRLA T P05 7 W 2 19 3091 4511 FH 2017 4F~2019
LT H B REWEER AR EE 1039 #1, Ht 4127 6], HAi2Wrh 2 B0 R F 55 4 1183 fi,
PINARE: 2014 F~2015 HE-Z 0 B P it b [X (0088 B RLAT PR 2 R 1 A 7E 2017~2019 “E AR 32 T
TR EER: k¢ 18~80 & PRI FRERARAE: 1) IR AARIMURE Bk BEIREAAE . = bl
FEVETE SR AR RSN R SRR 2) BT E L i TEIF . BRI R 3) &
EINRAR T . RIS HEREEAERNE, BRITEITE 2559 I RRAMIERE R A B2 E
PRI S, KRR R AL — 20 o e W TR B R JC R PR e 4

2.2, H{LIEHR

BATNEBF RS &, BE, GBS RN E S 4. BMI & SAEEITFEASE, 2
N BMI = R (Kg)/ & 5 F )7 K (m?). 2EE 75 REEMAE . 2R IMBEFPG). 2 MIES R 208 C ik,
HbAlc. cystatin C (Cys C)» HHI=ER(TG). SNHFEEL(TC). K35 B2 AR 8 A [E BE(LDL-C) M & % FE MR 2
FH(HDL-C). WLEF(Cr). JRER(UA). W7 RN BR(FFA). JRIME AR A/WIEF(UACR). BT FE 44 Bk
1F s FEAE 2~4 /NI Pz i 48 e SE6 = 34T It . 3@ i HPLC (Bio-Rad Variant I1 HbA lc 73 #71%; Bio-Rad,
Hercules, CA, USA)ill&E HbAlc. it AL K % (Cobas e 601; Roche Diagnosis, Mannheim, Germany)
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W IV B S R C-Jik . UOBE AN LA 1 Beckman Coulter AU 680 (Krefeld, 75 [ )il . [LyE WUATE o 7
WRIRE(Coulter AU 680)MlI5E - FH B € PRILETF, FH #y% Lu itk (AU680)MI E IR E HH H - eGFR HR#E
& M B 9 AT 99 A PME(CKD-EPD) A i+ 5. DKD 52 XN T2DM 5 5 HAG 2 1 JR(UACR > 30 mg/g)
5% eGFR < 60 ml-min'-(1.732)"' {3 . RIEME C kit 5 HOMA-IR 1 HOMA-4 {5, 23~ HOMA-IR
= 1.5 + (F B ILFE(mmol/l) * 45 C ik(mU/L))/2800, HOMA-S = 0.27 * 25§ C & F ((pmol/1))/( %5 i LK) —
3.5)+50.

2.3. &t A%

{8 SPSS (22.0)X HAE AT A dfr. AL BERRNTIIME £SD. KAEER A (%) FH
YKL T LA o KA . i FH PR DR 3R 25 T R LU e A0 i 2 TRV 2 5 o i 7 SR SR SR 20 oK
Wit Cys C 5% C k. FHEBESE. HOMA-IR. HOMA-A 2 [a](fA 5t . 48 F 2R [E1 03 20 4 LA i
Cys C 525 C ik 2SS & . HOMA-IR. HOMA-S Z [A][{]55 & P <0.05 #A N EA Gt Lo
3. &R
3.1. ERERB A SHERRBE ASNELSHE

AERE R NBE G, ATILGIN 2947 N, Horh B 38.2%, “FHIFERR 51.56 % R AT, &
1A 1182 N, Hrh B Y 51.4%, “FIH4ER 61.56 % . JEXE R ABE C Ik/KF 538w T PR R A BE,
T B 5 2K T BB TR PRI A BE . WAL BMIL R AKFEA BEERCGE D).

Table 1. Basic characteristics of non-diabetic and diabetic populations

= 1. EFERHBA R SHERHB AR R AHHE

IE# 4 (n =2947) HEIRT2H(n = 1182) P A
Hik 38.20% 51.40% <0.05
e 51.56 +12.285 61.56 + 11.376 <0.05
BMI 28.08 + 76.108 25.89 + 3.605 0.323
JEE Lt 0.88 +0.228 1.89 +33.983 0.116
lre s 135.32 + 38.65 140.57 + 19.650 <0.05
FkE 87.05 + 13.086 79.75 + 11.878 <0.05
A 18.40% 26.00% <0.05
el 24.20% 26.20% <0.05
FPG (mmol/l) 5.57 +1.667 7.53+2.816 <0.05
HbAIC (%) 5.65+0.956 7.97 £2.354 <0.05
C-peptide (ng/ml) 4,73 £2.747 2.43 +£1.726 <0.05
Insulin (mIU/L) 4.64 +7.249 10.31 + 16.008 <0.05
BEFIZE C (mg /L) 0.97 +4.915 1.04 +0.438 0.657
LDL 3.15+1.777 2.72 £ 1.026 <0.05
HDL 2.00 + 19.432 1.23+0.362 0.179
TC 1.58 +5.563 1.90 +£2.229 <0.05
TG 5.46+1.122 4.59 + 1.405 0.58
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Continued
LR 78.96 + 14.463 66.675 +44.98 <0.05
JRIR 302.93 + 83.396 326.76 +£91.835 <0.05
FFA 0.51+0.768 0.47 +0.239 0.087
Egfr 92.556 +30.632 55.85+89.094 <0.05
HOMA-IR 4.78 +£2.431 3.79+2.176 <0.05
HOMA-p 302.30 + 187.399 135.54 + 158.711 <0.05

3.2. BERRR SRS T B mE B LR

BAVEN G IFERR E RN 447 N, Hep5M Y 55.4%, FHER 63.27 % LHEW 735 A, H
Bt 40.90%, FHIER 60.98 % . WAL IE C IEANZS I I 5 R KT 6 5 & M 2 5% . DKD 1k oK
R EETIEEWRAP <0.05, % 2).

Table 2. Population characteristics of DKD and non-DKD groups in diabetic population

F 2. PEPRFE ABE+ DKD 53 DKD 48 ABH4HIE

4k DKD (n = 735) DKD (n = 447) P1{H

S 40.90% 55.40% <0.05

R 60.98 + 10.989 63.27 + 12.302 <0.05

BMI 25.83 £3.577 26.07 + 3.685 0.306

JERE Lt 2.249 +39.30 0.82 +0.341 0.533

W 4s 138.38 + 18.212 146.98 +22.178 <0.05

FkE 79.91 + 11.746 79.29 + 12.266 0.438

5 A 20.00% 27.00% <0.05

el 24.70% 25.70% <0.05

FPG (mmol/l) 7.38 +£2.497 7.98 +3.561 <0.05

HbAIC (%) 7.8+£2223 8.46 + 2.638 <0.05

C-peptide (ng/ml) 2.46 + 1.739 232+ 1.686 0.21

Insulin (mIU/L) 9.55+ 11.781 12.54 +24.414 <0.05

BEHIZE C (mg /L) 0.94 +0.208 1.33+£0.716 <0.05

LDL 2.730 £ 0.938 270 +1.252 0.618

HDL 1.26 +0.346 1.14+0.394 <0.05

TC 4.61+1.328 4.53+1.610 0.413

TG 1.84 +2.296 2.08+2.013 0.106

JULRET 59.29 £ 15.886 88.37 + 81.325 <0.05

PRER 316.58 + 84.299 356.8 + 105.680 <0.05

FFA 0.48 +0.241 0.44 +0.231 <0.05

Egfr 80.94 + 37.831 96.71 = 160.619 <0.05

HOMA-IR 3.78£2.13 3.84 +2.286 0.64

HOMA-S 133.89 + 134.437 140.38 + 214.954 0.544
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3.3. XML

Wi R SR BT R B, FEARRE IR ARE R, B R ¢ 5208 C Ik, TS & . HOMA-IR,
HOMA-B ¥R W ZE M. fEREIRIE AR, BdE® C 5208 C k. TS % . HOMA-IR, HOMA-B
ARG AR (R 3)o FRATTIEE— 20 W PR 2H. 3 b SR B i 4 5 TE B Wi 2H . 7E DKD 4, ks C
52205 C Ik BIE#E . HOMA-IR. HOMA-B NHIEAHK K &R fE9E DKD 4, iR C 5ESHRAKTE
1IEAH2%, 5 HOMA-IR 2 kK% R (£ 4).

Table 3. Correlation analysis between cystatin C and islet function

3. BHIE C SRRBINEEMRXME ST

IEHH(®T) P1E BE IR 2H (r) P1H

CJIk —0.04 <0.05 0.076 <0.05
Insulin 0.046 <0.05 0.151 <0.05
HOMA-IR —0.034 0.064 0.072 <0.05
HOMA-S -0.022 0.238 0.134 <0.05

Table 4. Correlation analysis of cystatin C and islet function

4. BHIER C SRRBINEEMRXME ST

4k DKD (1) P {H DKD #(r) P

C ik -0.143 <0.05 0.35 <0.05
Insulin 0.147 <0.05 0.282 <0.05
HOMA-IR -0.163 <0.05 0.21 <0.05
HOMA-j 0.03 0.37 0.282 <0.05

3.4. B35S HT

7E DKD 41, A1 THNE C 5 C k. & 2. HOMA-IR. HOMA-B (R PER 356 2. Beiis
C 57 C ik = IE ) & % \HOMA-IR \HOMA-A [ |81 )4 22 3573 51l 9 0.352 (95% CI: 0.583, 1.809, P < 0.05),
0.127 (95% CI: 0.452, 8.235, P < 0.05), 0.283 (95% CI: 0.559, 1.259, P < 0.05), 0.212 (95% CI: 1.184, 100.077,
P <0.05). fZIEPER]. 4# . BMI. TC. TG. LDL. HDL. Egfr J5, Wtil% C 5% C k. SEBES X,
HOMA-IR .HOMA-4 11513 2 %043 5N 0.367 (95% CI: 0.546, 1.198, P < 0.05), 0.09 (95% CI: —2.818, 8.932,
P=0.367), 0.355(95% CI: 0.672, 1.605, P < 0.05), 0.085 (95% CI: —25.030, 77.504, P = 0.315) (¥ 5).

Table 5. Linear regression analysis of cystatin C and islet function

5. iR C SRRBINEEL RIS

Crude MODEI MODE2
B (95% CI) P14 B (95% CI) P B (95% CI) P
C fik 0.35(0.572, 1.078)  <0.05 0.38 (0.657, 1.132) <0.05  0.45(0.511,1.616) <0.05

Insulin 0.128 (0.484, 8.245) <0.05 0.114 (—0.07, 7.873) 0.54 0.155 (—4.64, 15.221) 0.295
HOMA-IR  0.282 (0.549, 1.252) <0.05 0.305 (0.635, 1.31) <0.05 0.471 (0.71, 2.297) <0.05
HOMA-g  0.21(29.189, 1.252) <0.05  0.239(37.479,106.268)  <0.05  —0.28 (-93.96, 77.33) 0.849

#E: MODEI & IE 7). . BMI; MODE2 £&1E 7 ¥, F#. BMI, TC. TG. LDL. HDL. Egfr.
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4. Whig

EAepE R AL, BRI S s s . S IEE S R, HbAle, eGFR /KF, AIERAIZIE
C ik, LDL, TG. s¢maftiz C MHEZRKZ, BATAREL RN R NHEREERE Rp A B ER C /KF
BEMZER.

ERATBE TS, AR RIE AR, FATRKI Cys C 5 C Ik, HOMA-IR Z[A[\Hk %, & DKD
1) 2 BIRER I ABEH, CysC 5 C ik, HOMA-IR Z[A{CATIESIAH S . RAA7E DKD ABEH, AT
2% Cys C 5 C Ik HOMA-IR Z [AIfER A S, (HBH WEE] Cys C 5k 5 % ) HOMA-B Z [f] i,
HAH IR o

Cys C 5 CJIKEEZMIEMK, 15 HOMA-B LW AR C KRG EIEAH, Cys C s, BE
EPETIRE TR, C KRG B i B i B2 k12 2]

C IR —Fh S LR 5 ThEE I Fabs, SE 2 —Fh BA EYEERIIRSS. EE g, 52 C Ky
PG5 LR ARG Na/K/ATP BEiErE. AR A7 M, B A ¢ (PKC), AAMS 57
BABF(ERK), Janus B4BF(JNK), TGF-f/Smad, iNOS, PPAR-y FlIfHLILEE 3 MBS (3], —LEiEyER W,
C MEB AT VLT RE OB VAT 1 BUBEIRIR B I 51 . C BRAT L@ a2 B /N ERAER, B /INER R A
ik, B/NEIER SO, B /NE N E ORI E N ER SR S H SR, BRI AR R,k mT A
TE R HRIRAS N B LH S 1 35 Fh 4 R T RE AN A S5 %5 AN T B (48 5 MO AR 4] 1T 7E BR AT B0 FE
BE3E Cys C [IBGI0, 2 BUBERP B B C IR N. 2016 45, FERERER 2 BURE Rp B WS H],
VR BE ) C K RT REd 1755 2 S L ANHE BN BN K R AR RE AL AR 4 00 0 B ST BRI, FRATTHEN, %
WREER C BRI E B E454%5, i Cys C M &

2010 4, Seung-Hwan Lee S8 NI, 4 2 BUBEIRGEE 1) Cys C 3G HHT, HOMA-IR 380, F4fE
DGR By 223 RESE fRRE Cys C S0 MBI R AEM R R [6]. BFFLRE, IMiE Cys C Fhmify, IEuRIHE
PRI R A 263800, HAERE HOMA-IR FH&i[7]. tb4h, 76 1 ZUBEIRp B, R T Cys C 139 IN5 %
5y R ABURMEBRARAT (8] FEARRE/N AR R 7 b R B, TERERESME T, Cys C B, T 7 ARI4IHEY
RAEDR T, TS 1 A1 e i RABURAA S RAE[9]o Cys C L7 T PN 5t W SIS Ik gs 1 FHH-400 e e e
RESMIHES, 76 Cys C FINgifo, tED Cys C 1 LIS T i D& o E S RE S 1 2101,

5. GG

TR W VA A R PR M, BRATT RS %0 Cys C L5 C ik, HOMA-IR Z IR R K. 5 H
R Fe 45 5, 7€ DKD 1, AN Cys C. C BEAT HOMA-IR S A 5. (0, i A8 0 o A BRI G
DKD IR FRIR ANFE, FRATES 54518 . —J71H, DKD B Cys C AT = M T B hfie
1T B ATE RS B C KR JTRIPRAIK, S8 C IR S —J7, &M C RSB R RIERBL, 1M
A, InE MG . 24 HOMA-IR TH&EI, Cys C HITFaE AT LA A1 A J5 15 U 2 408, Rt
Cys C Jh &l fit /&2 HOMA-IR AL ;2 o
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