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[HE] a & 380 ME ST B REE D BL(HMGBL) 585 RI% B (DN) R A B TIfe S0 B F B AR SR AR A G,
i 117 51 DN G AARYE 24 h PR U8 U2 5 (24hUPQ) 43 A et (8 R ZH (n =55 ) AR 5t (AR R4 (n = 62 1)), [) D93
P& 50 151 200 2 BUBEFRIPEHE AAE R XS HRAL A D45 21 B B BEE AR [ M iE LR (SCr) JRZEZ((BUN) B/hskiE it 3 (GFR) e
F C(Cys-C) ] RIEFF[ MIFHHF «B(NF-kB) JHRIRBEH F - ( TNF-0) ARHE I ERRE 5 F-1 (ICAM-1) 40BN -6 (1L-
6) 1 AR A bR [ 9/ (MDA) BRI 4L (724 (AOPP) GBS LY LB (SOD) B4 LAE 1 (T-A0C) ], IF434 I
5 HMGBI 55 D168 S AE R T K AR AR PRI, 4 R . KB AR A RAURGE (& A RAR A ILTE HMGBI1 ikK
S Al 2 RUBEIRR AL, 2 A BT EE (P <0.05) Tk h & FURGDR NS HMGB1 25K 5 Tt A& IR
H,EFAGEIFE (P <0.05) ;5415 A\ SCr .BUN GFR ,Cys-C %5 'Ff IhAETE AR L E R A GiiT 25 L (P <0.01) , 84l 2
RUBEPRG A iR IR R R AR R A SCr BUN , Cys-C fRIKE W FH , i GFR AR B WIEAR (P <0.01) ;4 2H%
AL NF-kB TNF-a ICAM-1 IL-6 5545 Pl F 35K b 25 T A G223 L (P <0.01) , sl 2 BUBRFRm AL il 1 2R
FIRA KB B A RALE AL T NF-kB  TNF-o . ICAM-1 | IL-6 /K KR B3 THm (P < 0. 01) 3 4 4% AL MDA | T-AOC .
SOD . AOPP &5 AL N BUAE AR L4 22 A G738 L (P <0.01) , Bagli 2 RUBE PRI 2 Wk (4 PR 4 R A FUR 4R A
1135 MDA | AOPP ACPARUGZE #i Tt 5, i L T-AOC ,SOD 7K PARYGE W FEAR (P <0.01) ; ILiE HMGB1 55 ZI#E  485E B 1 &
AR bR B A AH SR R (P <0.05) . £ 4 DN i AL HMGB1 23 7K - Fifi s 17 7 2 A B 7 OH (2 T o5, 5
TREAI5 | HAE B S AR 38 By ™ B R A AE — A M
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Correlation of serum high mobility group protein B1 with renal function,

inflammatory factors and oxidative stress in patients with diabetic nephropathy
HUANG Dan,HU Tao-tao, CHEN Dan
( Department of Nephrology ,The Hospital of Chinese Integrated Traditional and Western Medicine of Wuhan , Wuhan Hubei 430000 ,China)

[ Abstract] Objective:To observe the correlation of serum high mobility group protein Bl (HMGBI1) with renal function , inflammatory
factors , oxidative stress of patients with diabetic nephropathy ( DN). Methods: One hundred and seventeen patients with DN were
divided into the microalbuminuria group(n =55) and the large albuminuria group(n =62) according to the 24hUPQ, and 50 patients
with simple type 2 diabetes mellitus were selected as the control group during the same period. Renal function indexes [ serum creatinine
(SCr) ,blood urea nitrogen( BUN) , glomerlar filtration rate( GFR) , cystatin C( Cys-C) ], inflammatory factors [ nuclear factor-«xB ( NF-
kB) ,tumor necrosis factor-a ( TNF-a) , intercellular cell adhesion molecule-1 (ICAM-1) , interleukin 6 (IL-6) ] and oxidative stress
indicators[ malondialdehyde ( MDA ) , total antioxygen capability (T-AOC) , superoxide dismutase ( SOD) , advanced oxidation protein
products ( AOPP) ] in each group were measured, and the correlation of serum HMGBI1 with renal function, inflammatory factors,
oxidative stress indexes were analyzed. Results: The serum HMGBI level in the large albuminuria group and the microalbuminuria group
were higher than that in the simple type 2 diabetes mellitus group( P <0. 05) ,while the serum HMGBI level of patients in the large
albuminuria group was higher than that in the microalbuminuria group (P <0.05). There was a statistically significant difference in
three groups between the renal indicators such as SCr, BUN, GFR, Cys-C(P <0.01) ,and the SCr,BUN, Cys-C in the simple type 2
diabetes mellitus group, the microalbuminuria group and the large albuminuria group gradually increased, but the GFR gradually

decrease (P <0.01). There was a statistically significant difference in the levels of serum NF-kB,TNF-a,ICAM-1,1L-6 in three groups
(P <0.01). The levels of NF-kB, TNF-at,ICAM-1 and IL-6 in

» the simple type 2 diabetes mellitus group,the microalbuminuria
ki HI91] 2020 —08 - 15 [ R HII] 2022 -03 - 17

SEATE ] WIHLE T 2 p B2 M (2Y2019Q032) group and the large albuminuria group gradually increased
YEF AL WAL I v 25 G BEBE B A F) 430000 (P <0.01). There was a statistically significant difference in
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fE#TEA] B PH(1985 —) L, ik AEBE BRI, three groups between the oxidative stress indicators such as
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MDA, T-AOC,SOD,AOPP(P <0.01). The serum MDA and AOPP levels in simple type 2 diabetes mellitus group, microalbuminuria

group and the large albuminuria group gradually increased, but the serum T-AOC and SOD levels gradually decreased (P <0.01).

Serum HMGBI was significantly correlated with renal function, inflammatory factors and oxidative stress indicators (P < 0. 05).

Conclusions ; The level of serum HMGB1 in DN patients is increased significantly with the aggravation of disease severity, which is

related to the injury of renal function,inflammation and the severity of oxidative stress reaction.

[ Key words | diabetic nephropathy ; high mobility group protein Bl ;renal function ;inflammatory factors ;oxidative stress response

% IR 99 "B 95 ( diabetic nephropathy , DN ') J& 8% /K
P AR A AR R O RE , T AR IR R PR
AN B3 22 DN & R W52 2 W T = i
S HRITE Y B 20% ~ 45% TR IR A
B P AE BN BEAFAE A [R) R T2 0453 15, 0 R SR B
ARENETT R T AT T8, 2800 N e 28] % e A
LA E G (ESRD) . HHT DN (9 & L il 473 A
TR (B AL W SEN N RAE N AR
7E DN it ferp i g fr e maE R
B FE 1 B1 (high mobility group box 1, HMGBI1 ) & —
FPIEZH A LG (R S5 5 85 11, S0E 40 i S IR AE 4 i
VST I A T DR B A R R TS 22 A L A, A
ZPI S ARAE T AR R R e v R B A
AR, (B E AT T I 7% HMGBL 5 DN 5 A 2
RE HEAE PR 1~ B S8 A I 93852 IR S A A SR A1 4
N BORREFEAIEAT ER T, AT AIFSE HMGB1 78
DN & fe b A FERIPEH]

1 #ZRETE

L1 —f3t# A 2017 451 A & 2019 4
10 A W4 B2 367 9 117 46) DN g AAE R #F 28 %
%,*E}E 24 h JREABEHATSE (24 h urine protein
quantitation ,24hUPQ) 734 2 41, H P st (A 8 H R
2H (30 mg <24hUPQ <300 mg) 55 i, % 30 {4, % 25
3], SF-EI4E WS (52.3 £10.6) %, DN AP (6.3 =
2.5) 4 K f 8 H JR4 (24hUPQ =300 mg) 62 i,
535 4,4 27 B, FYI4ER (52,5 £10.4) %, DN
TR (6.5 £2.4) 4 [RIHESE 50 7] a2 A
WE PRI AAE A%t B2l Horh 5 28 i), 4 22 4], °F
PIEN% (52.0 £10.9) %, 3 AIGRGERIY HAT AT 1
PR AT ST 7 58 Al ik B2 Be G P 25 51 25 AR At
1.2 IANFHEmRARE  GIARRUE. (1) R AR
FERERIE S SE 6 2 K A oo B2 W12 R 2 Al
BEPRIG A/ 8 DN 5 (2) 9 NIRRT 5 S8 0146
FRE, HEBRPRUE: (1) 1 BUBEIR; (2) HEBEA
SRR R N (3) A A HAM
AP B SRR AR A 5 (4) 3399 11 IR 52 il ' A
AFRIIRERIIEN 5 (5) TRBEA A S se RPN %

PE R B e M8 P SR IR SN R

1.3 ik FrAm AR R S mL
DKL, LA 3000 1/ min e 3 B0 AREE 5 min, 14
IR, R FH B G S W B (enzyme  linked
immunosorbent assay, ELISA ) Kzl il 7§ HMGB1 ik
ARG & A AR 1BM AR R4 A shAd: 1k
ARSI AL TE LT ( serum creatinine, SCr) |\ JR &
% ( blood urea nitrogen, BUN) . B /N Bk 3E i %
( glomerlar filtration rate, GFR) , Bt 41 2 C ( Cystatin
C,Cys-C) 55 B Thagfabr (50 & A b st i A9
FEARAGBR 2 A ) 5 R FH ELISA £ I 1 7 #% K F «B
(nuclear factor-«B,NF-kB) . i SR FE K F-a (tumor
necrosis factor-o, TNF-a ) . 4l g [6] % Fff 5 F-1
(intercellular cell adhesion molecule-1,ICAM-1) .
A2 -6 (interleukin 6, 11-6 ) &5 4 5E K 1 1A 7K
(R & B BBV R A B A A R A W) 5k
FHCS S E 3R K6 DU S — 8 ( malondialdehyde , MDA) |
M 3] S 1L 2 11 77 % ( advanced oxidation protein
products, AOPP) , >k FH ¥ 152 4 40 Ak i 3ok Az 0 1l 775 7
E ALY B AL B ( superoxide Dismutase , SOD ) 2 15 7K
-, SR 1 ELISA A6 I 1fiL 3 & 00 48 Ak BE 1 ( total
antioxygen capability , T-AOC ) F&ik K (I 5] & W B
R A E YR IRA R o BT A BRI AR B
R Rk WA R AR Hh a0 G U B S AT A, e
FAE GFR = (140 - 4F#e) x fR i x 1. 23/SCr, &
Pk GFR = (140 - 4Fi%) x M 5ThE x 1. 03/SCr,

1.4 %5k R 200 g KEER AN Pearson
B

2 R

2.1 34mAmiF HMGB1 &k RK-Fred& KR
EAIRA R AL TE HMGB1 635K V[ (118. 13 +
23.83 ] pe/L m TR EAEARAL(91. 70 +
17.06) pe/L], 2R A G #E L (1 =3.74,P <
0.05) , H K& A& H R MiE A& B3 R A
Mg HMGB1 3R3A5 /K- 185 T B4l 2 A8 PR s 40
[(70.34 £12.52 )pg/L] , ZH A G FE L (1 =
5.38.4.22,P<0.05),
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2.2 34AmABTIRIBAFILE
BUN .GFR ,Cys-C 555 T REFE br L #8022 ¥ Ge it
SEEE (P <0.01) a2 RUBE R4 R E A

3 49K A SCr,

®1 3ARNENREIEIRILE (1 £5)
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PREE KB FRAM A SCr . BUN  Cys-C /KP4
Wi TR, M GFR ARG B Ak, 2 5 W6 gt
FEN(P<0.01) (WFE1D),

Bl n SCr/ ( pmol/L) BUN/(mmol/L)  GFR/(mL - min™' - 1.73 m~?)  Cys-C/(mg/L)
Bl 2 UM PR ZH 50 69.04 £16.25 4.32+1.87 102.91 +17.82 1.12£0.34
Bt AR R4 55 107.46 +25.71** 6.41 £2.05** 81.26 £14.77"* 1.61 £0.51* "
K EARA 62 140. 85 £34.38 * *#* 9.18 £2.54* *# 62.73 £12.16* ** 2.24 £0.65 **
F — 96.98 69.08 100. 80 63.72
P — <0.01 <0.01 <0.01 <0.01
MS i — 736. 185 4.828 221.708 0.277

q For ;5 5l 2 RUBE RO ALLLEL = + P <0.01; 50 H & H IR ILE##P <0. 01

2.3 3mAmFKERTFREKRFLE 34K
MG NF-kB  TNF-a [ ICAM-1 11.-6 %5 48 5E N F 3
KA b 22 A Geit B L (P <0.01) 4l 2

®2 3HEBAMBRERFRAKFELLE (v +5)

RUBE PRI AL W R R4 R A 1 R41R A
M3 NF-kB . TNF-o \ ICAM-1 . IL-6 7K 4% YR 3% i 7+
L, ERWESG T FE L (P<0.01) (IL%E2),

G| n NF-kB/(ng/L) TNF-o/ ( pg/L) ICAM-1/(ng/L) IL-6/(ng/L)
Bl 2 UM PR ZH 50 4.51 £0.82 35.12+5.16 21.04 £2.39 9.15£2.78
e AR R 55 6.27+1.16* " 43.87 £7.05"* 27.61 +3.44* " 15.77 £3.71* "
K HEHIRHA 62 8.32+1.50* *# 58.32 £8.94 " *# 32.07 +4.09 * *# 26.83 £5.35* *#
F 137.18 143.53 142.72 257.95
P — <0.01 <0.01 <0.01 <0.01
MS .5 1.481 54.048 11.825 17.487

q K96 - 5l 2 RUBRIRIR AL LLAR + + P <0.01 ; 5t A R L AH##P <0. 01

2.4 3 ARA S ERA IS AT LA
i MDA\ T-AOC , SOD , AOPP %5 % Ak 1/ 38 48 b HL 5%
SIH G L (P <0.01) , Bual 2 BUBE R

3 kA

R A E A R R R A& R 4UR AL

£3 3EBAMBEUEHIEIRLE (v +5)

MDA , AOPP 7K -4 ¥k & #F T+ /&1, 1 1L 78 T-AOC .
SOD KKK B HFEAR , 22 A Fit2# 7 L (P <
0.01) (W%£3),

sl n MDA ( mol/L) T-AOC(U/mL) SOD(U/mL) AOPP( wmol/L)
gl 2 TR PR 2H 50 4.73 £0.82 15.07 £1.85 81.35 +£18.23 2.92 +0.54
om AR FURA 55 8.35+1.95*" 12.38 +1.52 %" 60.17 £15.09 * * 4.67£1.08*"
Kiw A FRA 62 13.51 £2.74 " *# 8.93+1.16" ** 45.65 £12.28 " *# 6.54+1.73%**
F — 257.98 232.51 76.73 115.21
14 — <0.01 <0.01 <0.01 <0.01
MS 1 — 4.245 2.284 230. 361 1.584

q KB 5 Bl 2 FUBEPRITLE LLEE + * P <0. 01 ; 53t 8 R4 L is##P < 0. 01

2.5 iiF HMGB1 5 B2h 4k K BT A &A%
JeARRg AR X M5 AT LI HMGBI 5 SCr, BUN,
Cys-C FEfgdebr 2 IEAH CC &R (r = 0. 352,
0.327.0.385,P <0.05), 15 GFR £ it R
(r=-0.371,P <0.05) ;5 NF-kB ,TNF-a . ICAM-1 ,

1L-6 45 90 T 2 IE A C &R (r = 0. 403.,0. 391,
0.363.0.378,P <0.05) ; 5 MDA [ AOPP %5 % ft. )i
BASAR R IEAIE LR (r =0.336.,0.348,P <0.05) ,
15 T-AOC SOD 4545 fb N S F5 b B A C 5L &R (o
= -0.412,-0.431,P<0.05) .
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DN J& HHT 520 ESRD & A= (7% WU R, )2 2
RO PRI NS L BET 10 3 2 S5 A, s A A= 19 Joi
S S A A B[R] 359 1 ™ B BB, T DN 2 AL
UEE IR oI SRS E 2 NIy b Y VAR = A LA §
I ] RE A BRI, HMGBL ASH &
HEZMAEYFREVE B E A T, 1 HLis & —Fp
HEEWFE RN A T, 5 BT LA | Sk i 45 . 28
B ST REPIA E BV R, T LAY
SCHRTO P RIETA K, HMGB1 ] fiE 2 5 3505 i A= B
TIfeZ 2 B4 F W E I E A DN i A 1S
OFRFLEE R | e REAE B /NER B /INE T B At A Y
HMGB1 0] 3 8l 73 FRE 25 A0 AN, N B R0 S
N E R AT I S e R 2R 2
K (RAGE) il toll FEAZ A (TLRs ) %5 41 i 22 ifii 52 /A A
HESAMTRAFVER, NITAERLIAR N J0E v & E &
R R R R PR I RE D Y ARSI, DN g
AL HMGB1 kK340 f w55 T 54l 2 BURE IR
s N, ELREE R 18 I EE o A i i HMGB1 3Rik7K
SE R TR, $E7R DN R LIS /7F7F HMGB1 1Y 5%
Ik B SR DN BAEMEENE, 5 LR
FEAHAT . (HH AT S35 DN R AN BE Tifg | RAE
PR B B AN S A R AR MBI

IR 1A T4 i ZKCOF- B DN g A /Nask o
Sl 2 AT AR T B B S, R BN B NER
VT R IR AR FRIR A PR AR R A KO B
Th i, if A B NBRAE BT REE— 0, IR R
DN SR ik e AR SR s R R, B
DN %55 A A9 155 I EE , SCr . BUN |, Cys-C BH 8. 7 &1, il
GFR B S FRAIC, 4 s 5 U A4 2 ) i =7 400 e 3
W E , AHOCHEMTSY & BN T HMGB1 5 SCr BUN |
Cys-C % B DI REFR A 2 IEAHCME R R, 15 GFR 2
AR 2 R ML HMGB1 7355 DN Jig A&
JUE A B ) R 40407 B SN B, 40 D R AT B O DN
Bk E/INE I AN A R HMGBT K & A B 43
WA IR B T AR i 0T, AT 5 50 5 IR T e 37 31 it —
Lt

RAEIFE DN 9 3k 7 v e 4 G B M 1 1
H, H 2 05 PRI A B IR A 3T R A 53R, PR 2R
FI A T e 5 B /N 1) 5 B AR S B 22 [ A7 AR
HHYIIBEZR " NF-kB ML P 845 48 5E K2
B e RGERN AN 1 5 2 R AR BT RE A O
SEPEAN M P, HOS 0 A S T A ICAM-1 {2 %6
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JEANML A T ( TNF-o TL-6) Ko MM 48 A2 ji IR 45 36 3k
IR FE s, DT S BJ I B B B e AT e Ah R ]
755 HMGBI %4 BRI 20 i B B4 2, HMGB1 J2 2
SONTfINEE JRAE SN B AR AHRSE o bl
# DN Jk AR5 N B, 1fiL 7% NF-kB,TNF-a . ICAM-
1. 1L-6 7K F-BH 2 T+, #2718 DN g AL P9 7776 B
I RAE RN, 5 _ERBFFEARAT , A OGRS e M
1 HMGB1 53X 28 R AE A 134 2 IEAHOCOC R, R
IM7E HMGB1 ] = DN 5 AL PN 1) 9 RE R, 43
Bl R ] RS2 HMGB1 Al 3% 1 AL 2 RAE (5 553l
% Ko — FR AN Gy SOV -

PR T JRAE S FIAE FH AN | AR N 385 52 1 A 2
S5 DN AR EEAEHMLE . A5 UESE, DN
Joi N B L ARG ™ 1 0 5 B I ol o i
P A 5T I3 FE AT B S0P 0 00T g2 3 3L DN
N B A BT R B E R EER R,
MDA AOPP 2 HLIA A A f 7 2o B v & 5T 40 FR
FEAR = A ) 5T, T 6T IR 25 A U2 L i ) 4
4 K Ty R i B S 532 W), 5 2% I 21 2 3 i ™ T
5, T-AOC . SOD W] 3 % iz WeALAA i bt S AL Rk
77, HAT A RO BRI AR TE A T B RS+,
A S R4 200 85 e 2 40 O VE Y A 9T
7, B DN i A B9% 1% N &, 175 MDA, AOPP 7K
SEZITT R ML T-AOC SOD 7K -2 #i F I, #2
7 DN g AL N A7 78 BH 8 04 S8 AR Ry s g, 5 1
IAFFEARATF , A OCPER 5T & BLIMYE HMGB1 5 MDA |
AOPP 2 IEAMICK R, 15 T-AOC ,SOD £ FiAH 5K
PRI HMGBL Al finEE DN Ji AL N B9 A Ak
SR, 43 B DR AT g 2 HMGBI 3 ik 8 8
{5 38 [ S AR A 240 L R T 18 ek SR A R R N

25 LTk DN R LT AMGB 23k 7K K- B
i R I T I B, B S P RE S AR AE
e SR AN IO S8 7 R A AR — A

[ & % X # ]
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