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Abstract: Objective To study the correlation between serum Clq and type 2 diabetes mellitus(T2DM) with dyslipidemia and
insulin resistance. Methods The levels of serum Clq,fasting insulin, fasting blood glucose,lipid and high sensitive C reactive pro-
tein(hs-CRP) were assayed using Olympus Au5400 automatic biochemical analyzer in 140 T2DM patients without renal insufficien-
cy and 140 healthy controls. The results were analyzed by SPSS17. 0 statistical software. Results The levels of Clq and fasting
plasma glucose(FBG) and triglyceride lipase (TG) in T2DM group were significantly higher than those of the healthy group (P
<0. 05). The levels of Clq,hs-CRP,TG,FBG and FINS in high HOMA-IR index of T2DM group were significantly higher than
the low HOMA-IR index group(P<C0. 05). The serum Clq was positively correlated with HOMA-IR, TG, total cholesterol(TC) ,

FBG and phospholipid(+=0. 259,0. 371, 0. 258,0. 266,0. 291, P<C0. 05). Multiple regression analysis showed that TG and FBG

were independently associated with serum Clq levels(OR=0. 313,0. 212, P<C0. 05). Conclusion

both dyslipidemia and insulin resistance in T2DM.

Key words:Clq; type 2 diabetes mellitus;

2 BUAE B9 (T2DMD 2 — Fifr g 388 1% 71 FR 58 B 3R S 16 £ AT Y
2R N R g R I B R ARPURIB S B 40 i 2l fE
BEh o AL PR TS BRI LA A B e 3 DU B R R A B B AN i D
e M & Z RPN X T2DM 19 & Jie i 2 4 i fE H . T2DM
S — 0 B 2R R AE A S A M AP e M R AT A SR LR
T 43 3 3 B g T R (NEFAD 38 % 31 Bl & 4% 20 i 7 Pk 1
o TERFRLT 4R LB Clq 51 & R AMAM IS . 20
FEFR S S Y@ nT LU 3 T2DM B (R N EBUT 1Y
JEIRA LA Clg SHMATURR™Y . g BF 58 & 8 Clq 3 K 28
S5 T2DM [ & A A W WA P . SR T ML ik i
T8 Ho A A R AT BT 4 iGE .

B A B 5T EE AL Al S B4 42 8 s Clg 7E
T2DM iy ff 0, 54l Clq 35 FHfE T2DM & & MF b g R ik
WS i A BE R W] . A58 8O 78 I DR v A D00 I 385 b 14
Clq 7£ T2DM v iy i F , BURE 85 RARE T .

1 #EREHFE

L1 — %R 2 2016 4F 2 H & 2016 4F 10 H 2 A B it

insulin resistance;

Serum Clq levels may induced

dyslipidemia

2 T2DM B3 140 Bl BEE X 4. JLA 51 Clg FHE Can
Sk RAE YR R A AL SR R R BB AR ) B %
I ORI 9 R Ak L HFIRFE VB 3R R R B RUB LT R R &
PELTBEARHE 6 2h ) 20 BRI R B NER A8 L S I
BB ANER B 98 R TE B R A TS SR IR L S R e b
O PIBEAR B B G M I P 2O 9 Y BREE 1 IMLE | i
R ALIT G LT AT M AMIE R IS R L L K TR BB A0 4 ) 1 95
FRAS Y T2DM & ¥ HERR . B IR KB s . A
586 B, Y 19~81 &, i A% 51. 6 %5 4 54 B, A ik
28~92 % AP ALAERY 61.5 %, 0 UfEE BRE ARG 140 i X IR
A, Hop 581 B, AR kY 22~88 &, AR R 48.4 % 54 59 i,
AERE 21~82 % H AR 55.7 % . WAL B 5T 0T S 0 AR IS L Pk
R B E RS E L (P>0.05), &AW
Hett: .

1.2 Jrk REFAMRMNREEE 12 h 515 =25 T # Ik
M. 43 HA Olympus 24 6 Au5400 4 @ 3l AE AL A3 A7, %
it 25 900 4 1B (FBG) LB E B2 (TC) =B H M (TG s B3

*  BEETR . EFE SRR O73 3R %5 H Fif 8 (2012CB720605) ,

EFE R W2, L B0, ERAFA R R 2 W m . o

{# 15 €& , E-mail : jianchengtu@ whu. edu. cn,



+ 2168 -

MBI ESE 55K 20174 8 H % 14 %% 15

Lab Med Clin, August 2017, Vol. 14,No. 15

W 5E 25 % B B8 25 13 BH [ B2 (HDL-C) | K %5 B g & [ 0 [ g
(LDL-C) \NEFA W i§ (PLIP) ; % 2 FE 36 9 52 b 1A Clq. %%
EE I AL(ApoAD) 3 JEE 1 B(ApoB) JEZE 1 (a) [ Lp(a) ],
M C B E H ChsCRP)Y; b 2% & 6 0 7 2 2 RS &
(FINS) . 1= S0V AR (03 725 0 7 R I 21 25 H (HbAlo) . R
RSB IEAL T B R B Z PR S (HOMA-IR) : HOMA-
IR=FPGX FINS/22.5, HOMA-IR J& H §i 1A A 114 Eb %5 B AR (1
TEA fele B 6 5 B Wl PR s A T T 5 2R s ) 48 b o T 410 2 30
B Py AN 7T R T HOMA-IR i B oA IR 5 28 Jk Bk 70100

1.3 ZEil2 a3 SR SPSS17.0 X84 AT AL ¥R, IEA 5
R R s Fn AR EER A ¢ 5 JE E S i
P B2 bE AR FH P 4 A 7 A R 1) HE S 80K 35 (Mann-Whitney

BRAR 3D o s #MA Clq 55 3t 48 47 18] ¢ 5 A Spearman #f
Kot s Cla Y52 [N 2 43 B R H £ 508 8 1 I3 43 #r ik . DA
P<0.05 WERAHIFFE L,

2 % ES

2.1 PAIRFFX G B Clq Mo A= fb 46 F5 09 LL 48 45 2%
5, T2DM R #% Clq.FBG K& TG #& T X%} B4 , HDL-C ik
FXIEA, HZ 5 A5 2# 3 L (P<<0.05); L HOMA-IR if
BRI E S B L T2DM & 35 53 28 HOMA-IR @& {6 41
FUEAE 40 . 45 5 @R, T2DM & % & HOMA-IR & {4 Clq.
TG.hs-CRP.FBG #l FINS ¥ 5 FRE A, 276 % it ¥ &
X (P<0.05), Wk 1.32,

1 AAARMEMER Clg RMELIERBE LR (TES)

a1 ; Clq FBG TG TC HDL-C LDL-C FINS hs-CRP

(mg/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mIU/L) (mg/L)
Xt e 4] 140 166.78+26.41 4.90+0.52 1.4140.95 4.48+0.72 1.6040. 40 2.73+0.62 — —
T2DM 2 140 188.85+35.2810.29+3.52 2.50+2.25 4.67+1.30 1.16+0. 32 2.8740.88 13.11%14.91 5.21+16.04
P <0. 05 <£0. 05 <0. 05 0.21 <0. 05 0.11 - —

T — RN ZI TR

x2 HOMA-IR SEAMREAMLFEH Clq R ELIEREI LR (T L)

m3 . Clq FBG TG TC HDL-C LDL-C FINS hs-CRP
(mg/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mIU/L) (mg/L)

R A 20 70 181.36+36.50 9.19+2.91  2.40+2.67 4.69+1.50 1.20+0.37 2.86+0.88 2.34+0.93 3.24+5.79

EH 70 196.37432.00 11.39+3.70 2.60+1.68 4.65+1.05 1.13+0.26 2.88+0.87 9.9948.90 7.20+21.92

P <0.05 <0.05 <0.05 0.73 0.59 0. 83 <<0.05 <0.05

2.2 Clq 55 &AL H5 A% 81 Spearman # 5&
AWK T2DM B 1L3% # Clg 5 HOMA-IR. TG, TC.FBG
& PLIP 2 iF 83 (r=0. 259.0. 371,0. 258.0. 266.,0. 291, P<<
0.05),5 HbAlc,ApoB &% FINS 2 IFAH3¢ (r=0. 212.0. 206,
0. 183, P<C0. 05) 5 FH i A6 3¢ 43 47 43 ] 42 il L At 4% 4t )5, T2DM
BB ML AR Clg 155 FBG. TG K& ApoB & IE M ¢ (r=
0.215.,0.265,0.185,P<C0.05), W3 3,

%3 T2DM B E i #ME Clq 5 &5 E B X E D17

EEEA r P
HOMA-IR 0.259 <0.05
FBG 0. 266 <0. 05
HbAlc 0.212 <20. 05
TG 0.371 <0. 05
TC 0.258 <0.05
HDL-C —0.159 0.061
LDL-C 0.122 0. 150
Lp(a) —0.130 0.125
Apo-Al 0.036 0.676
Apo-B 0. 206 <0.05
FINS 0.183 <0. 05
NEFA 0.143 0.092
PLIP 0.291 <0.05
hs-CRP 0.110 0. 195

2.3 Logistic T4 87 i —2 L) T2DM B & i Clg H A
A5, L FBG.HbAlc.TG.HDL-C,.FINS, HOMA-IR, Lp(a) .

hs-CRP,Apo-Al & Apo-B Jy HZF & 47 £ [ & Logistic [#] 14
AT R TG K FBG 2 T2DM 4 I i Clq #9740 57 5% h
#(OR=0.313.0.212,P<<0.05), W% 4,
=4 T2DM £2&1iE Clg GHEXEEN
% T Logistic B 345> #7

E(ER AN B SE OR P
TG 4.922 1.26 0.313 <0.001
FBG 2.123 0. 803 0.212 0. 009
3 it ®

AMA Cla 7 b 1A 22 S 3800E i 12 0 5k 7 v ke R0 4 T
I 5E #h A Cla AT LG AMA R G 2 S Om B R iR S 8 2
YOS 255 B T A A R o BT 5 3R WD O T 0 i [ R AT A
I 2 M4 Clq S8l 5 H 3R 1A 73 7 F5 3 1 20 9 I 1 22 R
254 DA T S 5 s 4 L 0 O 9 R O o

T2DM iz 1 2 19 R B R B ZRART 45 00 =48 AR 1Y
i &5 2% 25 IS U 5 o 51 R AL A A A2 At 3t 8 o e £ 2K o L LS
Ay 2 IS 0 52k xR A R AU R A AR o R A R I
I 5 O ¢ R A B AP 0] O g LTS o I I 3 Ok 949 A 0
SO K. AU R BARRL IR & TG AR 3 1l & B MR R 58
o3k E R 55 R 7 A0 M 0 1B 5 R AR P O 5 Coa X AL JiE
It 7 2L % 0 2 i S 0 I 5 R AR BT A S EAE T A 7 AR
I BE DT BIFFEIESE # A C3 7T BB 3 9 B 4 58 52 5 0 0 X 34t 1
W5 AOUL P TR %I 200 K BB BRI A R e
SOl it 4k 55 A T2DMYY S BFSE /N R FE ] Cla #MA B G 7]
PABR /0 BR A 32 i IR AR 2 1O BT 40 B R K R AR BT A0 B B JB



BBEFLEE2017 68 A% 1L ES 15

Lab Med Clin, August 2017, Vol. 14,No. 15

» 2169 -

5 Th B V8 7 403455 - U0 A AR AR R B JRE AR SR R A MA T B 5
JBE S AP KA RS,

ARBFFE R HOMA-IR T1530 25 5% 3 W1, 45 B0 v i i &
U™, B A C A0 AT s T2DM 3 i F Clq B
T5 TG.TC 2 1EAM K4, &5 HOMA-IR £ IE# X (P <
0.05, #—MZ£IT Logistic Bl IF4Hr &I, L TG # FBG
J& T2DM 835 135 44 Clq il 7 52 BB 2 .

BEAh T2DM B RE B A% CRJBE & 2 20 W 32 60 A A =
30 1 A SOBE S B AN Ok ER W B AR kA 5 R S A4 i 1R
T ORI A A TS B AR BB X AMAE R SRR
AWIRA KB T2DM 835 i 5 40 i 0 T B FF R F 2 19 5 1
WERL. T E R AL R AT 4 ] LU 3 Clq 51 & SR 8 AMA S .
T A2 30 SR 3 48 i AN I 400 A S L e R 0k B A A SE T
SR » A G5 L S A T 5 3 W, 3 P 5 0 4 M 36 4 AN BRI 3
3 FE 22 Bk &5 4 UL R 7 3 BR ) 17 R 38 Ak L BRI R Ve M B SR AR 4k
— AT MR IS R AR R R —CAb 45 A E A
A LA T T A A RS T L X BRI Y B T AMA R S A
I T2DM I REH 19 7 )5 » HLJF A BE5E 4 1L $ 30 T2DM,

AT 5T R, T2DM (3 35 5% B 41 4 A Clq K- F i, H
i T2DM B S ZRMPBEINE.Clq 5 TG B4 F 5,
[F]BF hs-CRP W F & . 22 5 ¥ A e it 2% & X (P<<0. 05) , LB 7E
T2DM 1, TG P K i 75 H X 28 R P AR & —#MM& Clg Al hs-
CRP ¥ 5 & ZHKHUA 2B

gi bR, i #ME Clq W2 5 T2DM JBE 5 R 39T K
BEZE AL O0A A S B — 2 I R B A (4. 7 BEEERE I
AW Clg 78 T2DM W 1E FAMLE, A B F 7 fig 0% 0 & A&
KRR,

&% 3k
(1]

Klegeris A, Mcgeer PL. Complement activation by islet
amyloid polypeptide(IAPP) and alpha-synuclein 112[]].
Biochem Biophys Res Commun, 2007, 357 (4). 1096-
1099.

[2] Sjolander J,Westermark GT,Renstrom E,et al. Islet am-
yloid polypeptide triggers limited complement activation
and binds complement inhibitor C4b-binding protein,
which enhances fibril formation[J]. J Biol Chem, 2012,
287(14) :10824-10833.

[3] Milklossy J,Mcgeer PL. Common mechanisms involved in
Alzheimer's disease and type 2 diabetes: a key role of
chronic bacterial infection and inflammation[ ] ]. Aging,
2016,8(4) :575-588.

[4] Calimlioglu B,Karagoz K,Sevimoglu T,et al. Tissue-spe-
cific molecular biomarker signatures of type 2 diabetes:an
integrative analysis of transcriptomics and protein-protein
interaction data[ J]. OMICS,2015,19(9) :563-573.

[5] Goulielmos GN,Samonis G, Apergi M, et al. Clq but not
mannose-binding lectin (Mbl-2) gene polymorphisms are
associated with type 2 diabetes in the genetically homoge-
neous population of the island of Crete in Greece[ J]. Hum
Immunol,2013,74(7) :878-881.

[6] Matthews D, Hosker J, Rudenski A, et al. Homeostasis

model assessment: insulin resistance and f-cell function

from fasting plasma glucose and insulin concentrations in

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

man[ J ]. Diabetologia,1985,28(7) :412-419.

Tripathy D,Cobb JE,Gall W,et al. A novel insulin resist-
ance index to monitor changes in insulin sensitivity and
glucose tolerance:;the ACT NOW study[J]. J Clin Endo-
crinol Metab,2015,100(5) :1855-1862.

Manning AK, Hivert MF, Scott RA, et al. A genome-wide
approach accounting for body mass index identifies genet-
ic variants influencing fasting glycemic traits and insulin
resistance J |. Nat Genet,2012,44(6) :659-669.

Wi, F ool B4R L 55, 9112 2 BUOBE IR & T IR AR
10T IR R 2R R0 R R A AR B VA R O I B B R KB
FREY A2 A AR ST ] AR T Il I 2R 75, 2015, 25(5)
452-456.

BT 2855 A B SO, 5. 2 TRUME DR 9% & 01 w0 Ik R 1ML iE
5 T B AR, 1 B B it A DG i i g LT v A IR
27 ,2013,21(2) :97-99.

Padassi H, Tacnet-Delorme P,Garlatti V,et al. Clq binds
phosphatidylserine and likely acts as a multiligand-bridg-
ing molecule in apoptotic cell recognition[ J ]. J Immunol,
2008,180(4):2329-2338.

Van Greevenbroek MM, Ghosh S, Van Der Kallen CJ, et
al. Up-regulation of the complement system in subcutane-
ous adipocytes from nonobese, hypertriglyceridemic sub-
jects is associated with adipocyte insulin resistance[ J]. ]
Clin Endocrin Metab,2012,97(12) :4742-4752.

Phieler J,Chung K]J,Chatzigeorgiou A,et al. The comple-
ment anaphylatoxin C5a receptor contributes to obese adi-
pose tissue inflammation and insulin resistancel J ]. J Im-
munol,2013,191(8) :4367-4374.

Wlazlo N, Van Greevenbroek MM, Ferreira I, et al. Com-
plement factor 3 is associated with insulin resistance and
with incident type 2 diabetes over a 7-year follow-up peri-
od:the CODAM Study[]]. Diabetes Care,2014,37 (7).
1900-1909.

Hillian AD,Mcmullen MR, Sebastian BM, et al. Mice lac-
king Clq are protected from high fat diet-induced hepatic
insulin resistance and impaired glucose homeostasis[ J]. J
Biolog Chem,2013,288(31) :22565-22575.

Grieco FA, Moore F, Vigneron F,et al. IL-17A increases
the expression of proinflammatory chemokines in human
pancreatic islets[ ] ]. Diabetologia,2014,57(3) :502-511.
Homo-Delarche F, Calderari S, Irminger JC, et al. Islet in-
flammation and fibrosis in a spontaneous model of type 2 dia-
betes, the GK rat[ J]. Diabetes,2006,55(6) :1625-1633.
Spijker HS,Song H,Ellenbroek JH,et al. Loss of g-cell i-
dentity occurs in type 2 diabetes and is associated with is-
let amyloid deposits [ J]. Diabetes, 2015, 64 (8): 2928-
2938.

Sjolander J,Byman E,Kulak K,et al. C4b-binding Protein
Protects B-Cells from Islet Amyloid Polypeptide-induced
Cytotoxicity[ ] 7. J Biolog Chem, 2016, 291 (41); 21644
21655.

s H 1 :2017-03-07 & | H ¥ :2017-05-15)



