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[fE] B 5T CD0-CDIOL RSG5 ILEICREAAESENE. ik BUERELE 76 B AEREAL, W)
I AR AR (BMI) IEH 1 74 B3 4L, AL IE S8 b fAfbF8 bR, L CD40 1
CD4OL 7K, IR FRAH GBI A 22 Tt MU 3 T RS IR AL L CD40 Fi CD40L 5 AR PREEFR A AH OGP o
L5 JERELLBMI. EF/ B2 IR L EFaR I MR R LR (ALT ) | K& IR E LR (AST ) |
PRIE . —EEH M. ZNRE A B, SR, SRS E . Wb FEEe . /ML CD40L I P35 358 ik i
R 2 JRE B H v TR R AL (P<0.05) T e 2 AR AR (B FIRE AN AR 85 1 A1 IR TR (P<0.05) o LA
AN AR, WA AP SR, CD4OL 55w RE . BML, &FikIE ., IR . Him —Fg. SUIH R
2 BN IR RE . 205801 B S/ MR IEA I (P<0.05) 5 CD40 SHER / B sz LA/ MR T4
IEMZE (P<0.05) o Zoo&bEEIT/ s, ALT, AST, SAHMEEE . f/MHE0E CDA0L ACF- K2k 37 52 0 K]
£ (R=0.266, P<0.05) . £5if CD40-CDAOL F 555 M0 HE K NE BE AT 5 1Y I S AL R B VDA 56, CD40 Fil
CDAOL 7] RERCA A LR A A B TR AR, ARG MR (0 Bl iA PR AR L .
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Association between CD40-CD40L system and obesity in children

LI Ju, XU Jun, ZOU Chao-Chun, GU Jin-Ai, GU Hua-Lian. Children’s Hospital of Zhejiang University School of
Medicine, Hangzhou 310051, China (Zou C-C, Email: zcc14@zju.edu.cn)

Abstract: Objective To study the association between CD40-CD40L system and obesity in children. Methods
A total of 76 obese children were enrolled as the obese group, and 74 healthy children with normal body mass
index (BMI) were enrolled as the control group. The two groups were compared in terms of morphological indices,
biochemical parameters, and serum levels of CD40 and CD40L. Partial correlation analysis and multivariate linear
regression analysis were performed to investigate the correlation of CD40 and CD40L with other clinical indices.
Results Compared with the control group, the obese group had significantly higher BMI, waist circumference/height
ratio, systolic pressure, diastolic pressure, alanine aminotransferase (ALT), aspartate aminotransferase (AST), uric acid,
triglyceride, apolipoprotein B, fasting blood glucose, fasting insulin, glycosylated hemoglobin, platelet count, CD40L,
and mean carotid intima-media thickness (P<0.05), but significantly lower high-density lipoprotein cholesterol and
apolipoprotein A1 (P<0.05). With age and sex as the control factors, the partial correlation analysis showed that CD40L
was positively correlated with height, weight, BMI, diastolic pressure, bile acid, triglyceride, total cholesterol, low-
density lipoprotein cholesterol, apolipoprotein B, and platelet count (P<0.05). CD40 was positively correlated with waist
circumference/height ratio and platelet count (P<0.05). The multivariate linear regression analysis showed that ALT,
AST, total cholesterol, and platelet count were the dependent factors influencing the level of CD40L (R’= 0.266, P<0.05).
Conclusions CD40-CD40L system is closely associated with obesity and related hyperlipidemia and hypertension.
CD40 and CD40L may be used as new indicators for early warning of metabolic syndrome and provide new ideas for the
prevention and treatment of related chronic diseases. [Chin J Contemp Pediatr, 2020, 22(3): 251-256]
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W ERL AT E A R, 7~16 TR
N A R R ) RO R R IR 19.9% T AR P A RO R
)23k 8.9%, Hirh 28.8% AYRERE L3 4 I A7 1L
ZE A ME ( metabolic syndrome, MetS ) M0 AE BERE FiI
HE MR . R IRBRMAE . MetS FLCy B ) B4 5 &
iE P S L AR TG T P, B RIS
78 H A A BT 5 40 (cluster of differentiation 40,
CD40) M Hif& (CD40 ligand, CD40L ) F %5
N i i A g T RO e Y A 2 o A e
WE VI, TEENTR & A& KA TG P i
TS EEEM. AW S e i A
ILEIE A2 br . AL F8 PR, LA CD40 Al
CD40L 7K V-, 453+ CD40-CD40L £ 4t 5 )L 5 IE ik
FOARR SEE, A JLEE RISk R T 2 i - 30 T A gl
TR PR S
1 #BRERE®
1.1 RIS
A BIF 5% 16 B 2016 4F 8~11 A i8], 78 7T
K2z e 2= BE B E L Be B 9 43 Wiz i R JE L
76 IR, s 54 ], 422 ], AR
9~13 %, PR 11.0 £ 1.9 2 HkEURIMZ
B A (R TEHE L ( BMI) 1E % 19 JL3E 74 15 g %f
ML, Hd B 16, £ S8, 4Elk 7~10 %, F
WA 84+14 %,

RE B2 Wb . BMI ZE b [ R v . R 4F
I LB B 95 [ A L 1Y

HEBRARAE: (1) FALPN - IBBN al 25 T 21
AR PERERE LR s (2) B I SR PRGN |

PP BB L S S RE D RE B

AR FEARWT VTR 2 B 2 e B s L 38 22 e 2
FSHE, AR M A A R
1.2 AN@EREEZESHNE

F 28 B AG Lall s 7 4 B R i 37
WA S, REMER, 5 BML MR /
Bzt (WH) o Bram SRS ERET
UG
1.3 H{LiEtRE

FI AT 2 AR R BB EE & 10~12h, FIRHG
JRAMBCER KL 5 mL, AL H B, HEEME . SE
M (FBG) . =EBEEER (FI) | LIl E A

(HbAle) . =BEHW (TG) . MAHFEE (TC) |
EEEIRE AR (HDL-C) | {REEIRE AN
A ( LDL-C ) . AR A(LpA ) . A5 (Apo ) .
NRIREIEL B (ALT) | KX EREIEER
fiti (AST) . JHVFER (BA) FIREE (UA) %, L)
BT R AR RS DN X8 H R A B 2 B ) L3
[ 578 S g Ak 36 L 8

FI %) 46 ) 5% i} ADVIA Centaur XP 4> [ 3 1k
2RI (HTTF AR E) o FBG. TG,
HDL-C. LDL-C. LpA. ALT FI AST A9 #2% i H
377600 42 A S AE AL AT (LB R AR
ARABRAFIRFNE ) o TC. Apo Fl UA BYI5E IR R
JH H 577600 4= H B A AT, 430k F 7 i 7%
TAEMIRARAT IR A TR & . 4243 B A Y B
ARARA R G HAROGAZS Tl bk 254t
A S A
1.4 CD40 #1 CD4OL #ifll

I 25 B L%, >R ELISA Jr ik (48 [ 5
Har ki &) , SRAEHUHA, 4 CBA
BAFRIE R B b e th 2, a4
CD40 F1 CD40L &4,
1.5 kP EEERNNE

[ — 4 2895 F 5 Rl B R N SR & 4
BRI (KFRE HD7 ) # 10 MHz 153k I
2o A SR B K it 8 P R P 3R T 3 v 2 A h SR T (]
MR RS . T3 B IS G0 1 em Ab A
BRI B 1~2 em AL e RE 020 ik P 5 )2 R
(IMT) , BEME 3 0, BOFHE, it as
SBIKFSTA IR IMT () F-341E
1.6 FHITFESH

K0 SPSS 11.5 34t A 3L 5 404 .
IERS BT SRR I8 £ dnifi2s (R+s)
FOR, A BRI BEA ¢ K556 AR IES S
THR ORI A 5 (B ) FRoR, A iR
Mann-Whitney #& FIK: 555 11 HCFRLBIECRTE 43
2 (%) Fon, HMBCRHR TR, #5rdRIE
BT ORI W F R Bl [ SR X8O ) AR
MIEZ A, SRS A ¢ ke . SR ARG 53
B 22 o2k [mR o A S AR JEZH. CD40 AT CD40L
5 A IRFE AR A DG . P<0.05 S22 A St it

Y
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2 H£R 2.4 BEREJLE CD40 #1 CD4OL 5 HithiEtRi &
TR EYF 53
21 WE—MEERNEEERAELE B CD40 KR IR AR 5, iR BRI R 4

NE Jie 20 55 X6 B2 PR 4 ) )L AR L R
W, e A ENEZESAS TR (1
P<0.001) ; JERELL BMI, W/H, Y4i% (SBP) K&
5k (DBP) ¥ FXfadl, ZRAFRI#EX
(¥ P<0.001) , W 1,

1 FWEMERILER
- TR HRREAL iz
- J
ir w74y @76y g TH
B 14 (B 16/58 54/22  36.808 <0.001
GRS s, %) 84+14 11.1x19 10.121 <0.001
HARTE (2 x5, kg) 3105 3507 6946 <0.001
B %+, cm) 131£8 15014 10.320 <0.001
KT (e x5, ke) 28+5  65+17 18.538 <0.001
BMI (% + 5) 163+1.7 283+3.0 27.919 <0.001
W/H 0.85+0.06 0.95+0.07 8.875 <0.001
SBP 100 120
N 4270 <0.001
[ 2% (TEH ), mm Hg] (90~110)  (110~125) <
DBP 60 75
NI 5.755 <0.001
[ A (F5H ), mm Hg]  (60~70)  (70~80) <
TE: [BMIVREFSE [W/H] EE / B2 s [SBP] 4% ;

[DBP] &K%

22 WAMAEHIEIR. CD40. CD40OL & IMT #&
MERBEE

REfEL] ALT . AST \.UA TG .Apo B .HbAlc . FBG .
FI. [/ PLT )%k . CD40OL , IMT 455 T4 BR 2,
ERAH G FE X (¥ P<0.05) ; 1fif HDL-C Fl
Apo A1 WK FXF R4, ZRAZRITFEX (Y
P<0.05) . W% 2,
2.3 JER¥JLEZE CD40 71 CD4OL S EMifEHR R &£
& 0LEP S

DIE e L2 AR PR A aE R R &=, 17 AH
XG40, R CDAOL 5 5. R d . BMI.
DBP. BA. TG, TC. LDL-C. Apo B 2 PLT 3} %t
S IEA 55 (P<0.05) ; CD40 5 W/H FI PLT i} ¢
RIEAASE (P<0.05) , HHARKAEPRICH ARG
(P>0.05) . W33,

253

WA G R XA EE AR 2T
Pl R, 25 R R A F R RS 2R A X
(R’=0.171, P=0.073) .

¥ CDAOL VE MR AL 7, LR ZE A
it i AR REAE R [ A8 e S 2k [A] I A5 A
(R’=0.266, P<0.05) . 45 .75, ALT, AST.
TC. PLT 40U CD40L A7 R N & (P<0.05)
L3k 4,

*2 PERFASXRAMAEHLIERR. CD40,
CD40L & IMT HtbE  (x+s)
i HE ] 4]

L N ]
In(ALT)(U/L) 25+04  35+08 10206 <0.001
In(AST)(U/L) 326+0.17 343+057 2532 0013
BA(umol/L) 35+£2.7 38+£3.2 0.602  0.548
UA(umol/L) 269 + 65 391+ 111 8.249  <0.001
In10(TG)(mmol/L) ~ 2.2+0.4 25+05 4619 <0.001
TC(mmol/L) 4.0+0.7 42+1.0 1.680  0.095
In(LpA)mmol/L) 4.7+ 1.1 4608 0998 0320
HDL-C(mmol/L) 1.61£0.31 133+023 6.341 <0.001
LDL-C(mmol/L) 2.7+0.5 2.7+0.6 0.756  0.451
Apo Al(mg/dL) 152 £ 63 133+ 19 2569  0.011
Apo B(mg/dL) 63+ 14 71+19 2.997  0.003
HbAlc (%) 6.0+04 6.4 +0.6 3.837 <0.001
FBG(mmol/L) 52+0.5 55+0.8 2289  0.023
FI(mIU/L) 9+5 22+12 9.409 <0.001
PLT(x 10°/L) 285 +55 318+ 71 3214 0.002
CD40(pg/mL) 3507 38+0.8 1741 0.084
CD40L(ng/mL) 26+0.3 2.7+0.3 2.520  0.013
IMT(cm) 0.051 +£0.007 0.060 +=0.010 6.233  <0.001

W [In(ALT)) WERZ LR (4G ) 5 [In(AST)] K
T4 AR B EE (XU ) 5 [BA]IEYFER; [UA]JRER;
[(In10(TG)] =Mk Hl (XECEAR ) 5 [TC] BLREEE; [In(LpA)] e
1A (XA ) 5 [HDL-C] = % BE NG 2R (1 I [LDL-C] (K%
FERREE U B [Apo AL]#REHE 1 Al [Apo B] # AR 111 B;
[HbAlce] LT ; [FBG] 25 MG LA ; [F1) 2SI BRE 285 [PLT)
T/ [T 35 5 ik P B v 2 R
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#& 3 CD40. CD40L. IMT 5E#IfEHRR

ENFERRRIE R
In(CD40) In(CD40L)

Ei=tan

r {8 P{H r{d P{H
B -0.002 0.983 0.174 0.033
R 0.110 0.179 0.213 0.009
BMI 0.144 0.079 0.216 0.008
W/H 0.198 0.015 0.106 0.197
SBP -0.014 0.860 0.111 0.176
DBP 0.003 0.972 0.187 0.022
ALT 0.140 0.087 0.157 0.055
AST 0.133 0.105 0.067 0.413
BA 0.019 0.817 0.192 0.019
In(UA) 0.029 0.724 0.153 0.061
TG -0.039 0.635 0.172 0.036
TG 0.078 0.344 0.237 0.004
LpA -0.096 0.244 0.011 0.896
HDL-C -0.082 0.320 -0.094 0.250
LDL-C 0.027 0.743 0.179 0.027
Apo Al -0.085 0.301 -0.049 0.553
Apo B 0.099 0.230 0.265 0.001
HbAlc -0.003 0.970 0.044 0.591
PLT 0.182 0.026 0.321 <0.001

: [In(CD40)]CDA0 ( %445 ) 5 [In(CD40L)]CD40 FfAk (%t
BOFAS) 5 [BMIVRTEFREG (W/H] IR 7 B2 b [SBP] KRR
[DBP] #Fik s [ALT] N R M EILFEFMG; [AST] KL AMREA L
R [BA]NETTAR; [In(UA)] JRER (XIECEdE ) 5 [TG] =Bt Hm;
[TC] B HEEE; [LpA] & A A; [HDL-C] =% BENS 2 11 IH [ 55
[LDL-C] K% BN 2 I s [Apo AT AR AL; [Apo Bl 4K
JEHE M B; [HbA L] FHLIMLTH 1 ; [PLT] /MK

Fz 4 CD4OL ZuMEEIASTER

11/ R 7

€2 2 s t{H PA{H 95%CI
W 8.863 9.128 0.971 0.333

ALT 0.058 0.023 2.556 0.012  0.124~8.045
AST -0.091 0.036 -2.497 0.014 0.143~6.970
1T 1.317 0.492 2.677 0.008  0.588~1.700
PLT 0.023 0.006 3.799  <0.001 0.758~1.319

e [ALT] N & IR AT Rl [AST] K1 & AR ASF A
[TC] AR [PLT] 1/

3 itig

HE R JE I O PR A R T 51 2 AR 2200 i A5 R
PER N RRRAE, wIFSIE, IR, B
RS o8 S L 2 BUBH IR A, I PR PR N MetS. MetS
FEJLE AT D AR R R A B AR s %, 78

W38 LR ARE 20 39%~6%, TEARIE L s ik
20%~40% , X5 DA FIBRAEE L MetS (1 [ ST
JLFE RN AR S i S [ A ST S
TR S kSRR A R (AR ) 1Y)
FE B PR 2 e H B R A L R e 2 A e 2,
1M H 51N MetS (8 XU R 2= FENE e L2 7 %5 B
4R M AR BIEST A A X 4 A 1 3 [
o BHLA B R B B AT RIIR AR AL, 22—
PEPE I IR RAE DR, Hoh 98 5T CD40-CD40L
ARG s H5H LAk R,

A5 K AR EZH BMI. W/H. SBP. DBP.
ALT. AST. UA. TG. ApoB. HbAlc. FI. FBG,
PLT, CD40L J IMT ¥y X B4, $2R L= M
AMAERERERT BEC 285 [ i s L = PRIR L IR AL
BEACIZEHLAF MetS 19 51122 90 K g Iikoks e A AL
AR, AUFFRAEEBUR LA GLRT, PRIz i )
Bt A B, ELR A AV (R B AZ B, DT i B 7 2
AR A SIAFFE 22 57 . kG H T S 3 TR 24
M, ARG — AT AR, &3 CD40 KF
5 W/H F PLT T HEURIEAHDE; CDAOL /K5 By
A . BMI, DBP, BA, TG, TC, LDL-C. Apo B,
PLT THEUE IEAH G, X FE W] CD40-CD40L R4 5
AR W e E I A AR A A U
KFR o JUH CDAOL g FHr, XTi2Wrmmhg . &R
iz g i I 25 — 2 I3 o ARG Rt — 217
ZICEAE RS0, Was ALT, AST, TC., PLT it
O CDAOL K e 2. DL R85 SRR
CD40-CD40L A5 5 MUAE . JHDhfig 5% M PLT
FHOC ) I A 28 S W REAEAEAR G, Ju4b, otk
P ] 5 43 B A $E 7 A 8% R 1 A CD40 AT CD40L
() BRI R 2, R DL AR W4 RNk 53 22 S A7 A
Gt E AR HIR N E

ABFFE R INEIELH CDAOL 7K -5 T-%F B 2H .
HETE A 5 T CD40-CDA0L 248 5 rhut AR ik
FAEPE B HE "7, Nehete 25 "V BFSY 90, P BE
A ILYE AT CD40 BLfR (sCDAOL ) Ho B %
IEHWARE #5 . Filozof 45 " %z £ 16 A A e 58 5 1
25 M7 sCD40L 7KFEH WA . Schernthaner
5 PARAE e S AR R B A TR TR JG I sCD4OL
IR R REAR,  H 5 2 M 5 14 19 5 R AR R 18 1
HRAEWA BT ek 3. X LE 45 5% B CD40-CD40L
RG-S OTEIERESE R E Y], Pogei 25 P 5T KB
E RG240 A CD4OL FEFIR, & MAPK Jf15 %
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kB 2 IR, DTS AR SE NF-«B A% S 100,
FE7R sCDAOL B, T Itk B4 24 i 3% 35 CD4OL (13 Jin mf
AE 5 X e P 7 A o B TS PR T . A
SOA R B 80T 2 1R 7 4L 20 A4 i 22 1 4 i
T, 40 TL-6 4, siffif35 1L PLT St £ 7,
M= H: sCDAOL 1 2, HF 1 B RAESE . X
A Te) 2 A R U e 20 L 5 v JXUG: T R 5
55 1Y sCDAOL K- ¢ M, e AH SE ML F 9%
Ifi, Chatzigeorgiou %5 2248 MHC-TT (+ ) 4 it
() CD40-TRAF 2/3/5 {5538 5 Xof AT JHEAH OG0 B i 21
ZURRE AT A e A R PEH, T MHC-IT (+)
41 ffd H CD40-TRAF6 A1 EAE RN & 13X 2L 3 &
SE, SRIMEA T ILEMIRIER D, Desideri 55 )
i, AEREJL3E O A AE S0 P9 5 40 i Fn PLT )
WL SR A A r e in, H sCD40L 5 #ifH CRP
BIEME, $R sCD4OL n] RE5 L3 M4 N Bz 4i i
W SAE S AR, (HARREJLZE R CD4OL 5 Bk 5
ZHPLTC B A OC, Amati 25 2 BFSE AL & I0IE Bk
JLEE R I s A0 R (4248 sCD40L ) #1E 5 % I
LR, FTRESE R ACRE LA AR M R0 5
BT RERE LB IR, MM 53k
LA LR TCAT A B AR, AWFSE B IR REALL
B CDAOL /KP4t B 3 Ty, S Bkt
o SR ZITE M RE A3 P R 4278 BMI & W/H 46
4 CD40-CD40L F 48 iy ph 37 52 e R 3, 31X A fig &
R T B PPt 2 7™ R B R A T A BE Ay b, HREAR R
WEREAR, M.

TENR AR 7, ASBIF5E A& B CD40 F1 CD40L
S fg 2 —a B, 2ot BIA PR
7 TC A CDAOL k7 52 P &R 25 4 R AMF 5T
3B PP R SR R AR IME 3 sCD40L 7K
SETRE, RTRES IR PLT 361k, A AL KT
1 SRR bR TR R A G, QTR A e ] s A o
AR Z 53 FHLG . BARPLEI AT RE . e L[
Tt LG B PLT #5161 CD4OL F1 P e, DI
AR CD40 ik Ty, 1i2% sCDAOL 7K P
FHI FH 8. sCDA0L 5 CD40 32446 4> TAH HAE
S BOHE T 4 AR P BT S B T 1) B IOk ok R B
HORRE, kb dnf A 7 ffk 24 751 & i
BN B 20 A S N, ZH 2 IR T R T o
/N, R PEAREE £ sCDAOL, i 28 RS K LA R
RASTEMAE B B RF i e . 2R 2% P RiE &
RSO A sCDA0L K5 LpA RIEM L, 5

HDL-C A5, #/R LpA F1 HDL-C A2 5T
sCDAOL A IE T, Semb %5 ™V BIF 57 52 J 1 vei JE [
B BB, R IALTT IEFRNR 25K IMTE ' sCDAOL
ACER RN, A T s bk IMT, B %
2] 8 1+ [ LpA F1 T} 5 HDL-C F&AI% sCD40L 7k
S, NI B piA e I VR

TE R LR 7T, ASHIF 58 A i 4 i F 48 %) BE 2
o I AH 543 M 45 SR 3 7R CD40L 5 DBP 4 1F AH
Ko MTREMIHLEIIE T B A WFE R, A
EH ML, CD40-CD40L 2 %538 4+ 175 S 101 45 1% 1tk
JIR R it A8 5K 2 T A4 A T A1 1 4R 1) 8T 1Y
T LR FR 3 PLT 3%, CD40 F1 CD4OL, L) Az IfiL
W sCDAOL P 3 w2 13 m, B i
I T R B ENJC A e R O A, i R R
AT S B R R sCDAOL B 245 5%,
sCDAOL 3 2238 -1 30 PLT. 3804 1 Al 7381645
wie, FHEHGRERRE . WS N EBG%. 45
JCZAE 47 PLT $145Ch CDAOL 1%k 37 5% i [l
2, AR ARIERIILE J CD40-CDA0L 2240 1y ~T 5%
M PRI 28 o 3 T BB AT R LR 7 i LA 8 88 4
Br, BE BE R MR EA O, M —
Y

TE B Ok o RE B AL O T, ASAE 5T A5 IR Bk 4
IMT 55t HR2H i . BEAEIF ST o, AEJHE L SN bk
IMT B3 5 T 0E % e e L Y R A 300 ol ko A
A o i L2655 5 140 XL A5 6493 T i B A B A3
EELZ B P B bk ok R R A AR Bl bk K ok R A
TRBEH 1 b Rz A0 . FAAZ — 4 i A UL
AN 445 CD40 F1 CDAOL ik, 1 16 1E 3 3 ik
HA A SRR . SR A 78 M & 0 M iR
IMT 5 CD40 A1 CD40L Jo B i A 5&, H IMT 9k
CD40 % CD4OL b7 2P 2 . 3 ] BE2: 30
Bl AR AL T ), LA X A e 4 ™ R
TP BT, DA RFEAR RIS, Wi —
RAWFFT o

Zg b, ARWF5E B8, CD40-CD4OL R 48 500
JhE e S P A O P I R B L L O 2 e I e %%
PIAHOE, TTREN MetS R B L AL b5, NH
SN PR 1 B IR B AR B, (AR L CD40-
CDAOL F 4t 1 42 15 A8 AL AR S AL 24 1 R ik — 25
WFFRUESE, 7 %) JLFE AL Bk B35 CD40-CD40L 7K -
FWEFAPLHMSCE R A RIRESE .
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