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Effects of different doses of atorvastatin on the activity of nuclear factor-kappa B in peripheral blood mono-
nuclear cells and urinary albumin excretion rate in the elderly patients with early diabetic nephropathy LI
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[ Abstract] Objective To observe the effects of different doses of atorvastatin on phosphorylation of nuclear
factor-kappa B(NF-kB) P65 (ser536) in peripheral blood mononuclear cells, on the levels of serum inflammatory
factors, including high sensitivity C reactive protein (hs-CRP) , tumor necrosis factor-a ( TNF-a ) , interleukin-6 ( IL-
6) ,interleukin-13 (IL-1B), and on urinary albumin excretion rate( UAER) in the elderly patients with early diabetic
nephropathy. Methods The patients(n =72) of type 2 diabetes with early nephropathy were randomly divided into
two groups,The patients were given atorvastatin 10 mg/d in DN1 group and atorvastatin 20 mg/d in DN2 group for
sixteen weeks. Levels of NF- kB, serum inflammation factors, UAER, Total cholesterol ( TC) , triglyceride (TG ) ,low
density lipoprotein( LDL-C) and hight density lipoprotein( HDL-C) were measured before treatment and after treat-
ment for sixteen weeks. Results  After sixteen weeks of treatment, the levels of NF-kB, serum inflammation factors,
TC and LDL were reduced (P <0.05 or P <0.01) in two group. DN2 group decreased more significantly. UAER
were reduced( P <0. 01)in DN2 group. There was no significant changes in DN1 group( P >0. 05 ). Conclusion
Atorvastatin can reduce activity of NF-kB, levels of hs-CRP, TNF-a,IL-6,IL-18,TC, and LDL in the olderly patients
with type 2 diabetic pristine nephropathy. Atorvastatin may benefit patients with diabetes mellitus by ameliorating in-
flammatory stats, as well as reducing urinary albumin,in a dose-dependent manner.

[ Key words] Diabetic nephropathy(DN); NF-kB; Inflammation factors; Urinary albumin excretion rate
(UAER); Atorvastatin
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¥ FR 9% 'B %% ( diabetic nephropathy , DN) B 4K
WEREERHFERE, BHEMEEHRSHAE
JERIS R MW LIS 5 DN R AEMR . ZE
F-kB( nuclear factor, NF-xB) &2 F 4 5E . 41 I (B F
M EFRYS , AT RES 5 DN R R BHLHY . £/
T 25 BA A T R e A R 51,
2010 ~2013 FRATMEE T A [R5 2 BT H6 AR Ath 7T Xt
ZAEE B DN BE S E ML NF-«B P65 R LK
S ML IE R AE K F 88 C S 2R [ (high sensitivity C
reactive protein, hs-CRP) | it 4 3K € [H F-o ( tumor
necrosis factora, TNF-o ) . F141% -6 (interleukin-6 , IL-
6) AN E 1B (interleukin-1B,IL-1B) /K F 2R GE TS
R R HE S HEM R (urinary albumin excretion rate,
UAER) B3 Wa , 88 1t A [R50 & P46 ARt 7T % 5 31
DN L RAVEF X B R ER BT .
1 XN&5FE
1.1 WFZEAT4 #EE 2010 ~2013 SERBEIERTHY 2

RUBEPR9% (T2DM) B4 DN [F]i & 9 = LRSS =i s
MAEFE T BE 72 B, AR 74 2007 4F KD-
OQI DN f8Fg 2 WrbrE, #& DN 4 ¥/8 F 3 #i[ DM
L, 3 A MZE A2 Y UAER 20 ~200 pg/min];
1999 4F WHO & ifil FE 55 12 Widm v 52007 489 B A
MAR S ¥ BHIATE ™ HEBRARME B IRIR 2RIt B0 |
BB RIS B H A EMNL BT S
BEREFEFMN, &R B R B SRR
RRE; MUBREES = % LR 3 45, WERER
HBEMNIAAREERBH=1EF R LS
B2 NANRAMEIEZ RS, AkBE 72 4,
Hrp 5 38 4, %4 34§, iR (65.3 £7.0) % 1L
IR 45 B 4w S, BS54 g DN 4, 305 DN2 4.,
AL PR AR 86 R R A TS B I | LA % I R
FIRKRERZRB TR ITEEL(P>0.05) , 8F
b, WEE 1

F1 HHEZEHLEK(R+s)

30
4 5 B " (L) T (4F) EFES(kg/m®) AR (mmHg)  &FIKIE (mmHg)
73
DN 41 37 20 17 65.7 6.8 12.125.6 23.4£4.9 142 27.21 72 £6.65
DN2 41 35 18 17 64.9:7.3 11.9+7.2 22.8£5.5 145 £8.19 69 +7.48
X/ - 0. 003 0.121 0.236 0.336 0.678 0. 886
p - 0.991 0. 803 0.778 0.610 0.459 0. 466

1.2 JRITHE: FrR T2DM BB SR bE R e L
FERRET H RS , SRR IR & IR A
1 X5z | DAk, Emsikase | =EimsE(FBG) <
7 mmol/L 485 2 h M PBG) <10 mmol/L) | ;F& K2y
HEMEBEKR U ZAEH0 (ARB) B0 &E, LE
RIXFRE TR I , VR 05 5 I R85 25 R ¥,
$5 LS4 7E 150 ~ 130/85 ~60 mmHg, I006F . i E
E 1 MRR, TR BEEERRE & ILERE G
SRR B AR PR AR TT 85 (S0 %, B ER I 2,
20 mg/ ) ,DN1 4T BIHERAITHS Fr 10 mg/d 1357,
DN2 4 -FRHEHABYT 20 mg/d Y857, 57189 16 [,

1.3 WIS JRITRIFNAYT 16 R TE F A
1B R4 H F (hs-CRP  TNF-o  IL-6 . IL-18 ) 7K - . fiL f§
(TC.TG.DHL-C .LDL-C) [fi. 4} ( FBG .PBG) M4k I
417 H (HbAlc) & UAER, 2 443 FI#iH 10 £ &
& B BN 4 BT ( Western blot) #5il) PMNC
o NF-«B P65 MBERILK . 2R 10 h 5, THER
2 MM, A4 B 3 A4k 40t il 2 i A= {38 4R TC.
TG.LDL-C .HDL-C .FBG .PBG, HbAlc FZEFHENTL

FERRAE . ERbK M HAAT A B SR S B 1 ¥, - 80 C
VKFEIRTFTFI o hs-CRP R R 96 4 AT A T
TNF-o IL-6 \IL-18 S F ELISA ¥:46 , R &M A
MR AR AR AE, PMNC NF-«B P65
(ser536 ) BEER Tk 7K - P S ER 08 43 AT A 4G 41 A 1t
NF-kB P65 BBR1L/K T, 455 L Alphaimager 2200 £
THREBE R R CE B AR KA IKEE, LA P65 R F14%
#F/B-actin B 1 4% 1 HL (B R A% B F-<B P65 [
BERR ALK T ($i NF-xB P65 Hifhly 2 = KA1
ARBFHT) o UAER M5 88 24 h IR, /it 10 ml F
EREN I, MER T R SR B, LUMINO {L2F & 62047 40
ERMBHERD (ALB), UAER = RIEE I E B/
(R x1440) , i pg/min KR, BHRELEB IR
24 h B RS BPAHEELKRE, NHEIZLE
3, SR BENEER,

1.4 Stk NifH SPSS17. 0 Giit a4k
TR OB AR £ ARifERE (& £5) TR, AIRIHEL
PR TSI REAS ¢ 400, 40 VAT RTJE Y EL SR
FARCR ¢ K0, HECROR BLBR X M s. P<0.05
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Ebi W B E IR IT R LR | fi % .HbAlc J UAER
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20 TC .LDL 583857 A F /& (P <0.05) ,DN2 41 F[&
FEPE(P<0.01), B4 TG HDL. [ 4 &% HbAlc
5T EERLLHITFE X (P >0.05), DN2
20 UAER B8R B2 Wi (P <0.01) ,DN1 £H2
RELKITHEBX(P>0.05), BFE2,

k2 FHBTHERM 3% HbAle X UAER AP LB (% £5)

TC(mmol/L) TG ( mmol/L) HDL{ mmol/L) LDL( mmol/L)
HoH Ik — - — — — -
YEITHI HIrE bR BTG THYT T WITE TAYT AT BTG
DN14l 37 5.58=0.31 5.01+0.20% 1.9520.26 1.87+0.24 1.04+0.07 1.06£0.07 3.45+0.25 2.84 +0.28*
DN2#4i 35 5.61+0.28  4.72 +0.26" 1.97+0.17 1.86+0.19 1.09:0.06 1.20£0.05 3.470.13 2.28 +0.31*
t - 0. 866 3.475 0.131 0.187 0.626 0.682 0. 695 3. 660
P - 0.518 0. 044 0.721 0.703 0. 483 0.438 0. 401 0. 033
] FBG(mmol/L) PBG(mmol/L) HbAle(% ) UAER
CIRE — - - » — o -
e Rgi] WITIE BRI WITE IRYFTT WHITIE IBITHT WITE
DNI4 37 7.85+0.65 7.89:0.69 9.61x1.27 9.72:1.31 7.64+0.55 7.68+0.70 156.50+7.18 149.2 +6.18
DN2#41 35 7.9120.24 7.94x0.96 9.63+0.98 9.79+1.28 7.71£0.66 7.73+0.81 159.80%8.13  126.5 +7. 30"
¢ - 0.231 0. 167 0.031 0. 092 0.510 0. 254 1.395 15. 080
P - 0.751 0.792 0.933 0.811 0.570 0.761 0. 148 0. 000

¥ ; S FL I o, P <0. 01, P <0. 05

2.2 WIAWRITRTE M RAE R F/REHE WA
BEWBITHMBERERFKEFEREEITEE XL
(P>0.05), 3497 16 J&)5,DNI 4 1M 35 4 5 N 73

YEITRTFR&(P <0.05) ,DN2 4 B2 TR (P <0.01),
I YEYT 5 WS R AE Bl F K L 2 R A SRt
FY(P<0.05), B#E3,

&3 WHABFTHERERERFAFRK(Z£s)

hs-CRP( mg/L) TNF-a(ng/L) IL-6(ng/L) IL-1B( ng/L)
a3 p ——— e — -~ " -
MEEERI ) By E TEITAT RIT IR beig:) WBITE JRYFHT RITE
DNIZH 37 7.73:1.87 6.25+1.64" 37.23:5.00 30.01 +4.20% 21.1722.13 16.48 +1.65™ 16.21+1.54 13.74 +1.01*
DN2#l 35 7.73+1.91 5.13+1.32% 37.4824.60 24.99+4.90* 20.98+2.04 14.8921.23* 16.25+1.56 11.83 z1.39*
t - 0. 111 4. 500 0.019 5. 003 0.011 4.589 0.375 5.034
P - 0.813 0.029 0. 837 0.011 0. 864 0.025 0. 620 0.014
i SRERITRTH S, " P <0.01,%P <0.05
2.3 PHAEBITRTGSNE I B8~ 40 s NF-«B DN1 7if DN1 5 DN2 ilif DN2 f7
P65 MIBEBR LK V- b WI4l B E IR T 1l NF-«B ) » -
NF-k B S p— W

P65 KIFERIHITEE N (P >0.05), 87 16 &
J& ,DN2 40 NF-kB P65 MBEBER 1k K B8 VAT i R 1%
(P <0.05) ,DNI ABIQITRIZE R TSI E L (P >
0.05) ., BitHi&Y7/G NF-xB P65 fyBRsfLKF i

ERBRITFEN(P<0.05), WFE4,HI1,
F4 TSN D RAH M NF-kB P65

BRAARFHLE(ELs)
4 YidE 38 HITH WITIE
DNI 41 10 0.95 £0. 18 0.93 0. 51
DN2 #1 10 0.95 £0.17 0.80 +0. 13*
t - 0. 166 3.380
P - 0.794 0.041

I SR BITRI AR, PP <0.05

beta-actin s

DNI % J7H B DN2 AR FHE
NF-kB P65 3 % b A F b 8%

A1

2.4 FREXR DN2 4 1 HHFTEN AR
BB RZ A,

3 g

3.1 EEMRAR 2 BIERB A BERERIER FA
JHIRAE KL, RAE V] BB L B FIR R RBURS B
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MR SThEE RS, R 3F g MR L, SIERS
TS RAE 6B 45 51T A 7 40 O 45 4 FnTh BiE
HRRE, SEURSREAGAR AR HNEEE
B AREREER/ER, 3RERES TR, DN &
HEEEREREREE WM, RAETEIF REL
NS, R AR AR AV E L R E R E Y,
BB AT I B N UM B R, R E
B/NER P B2 4 L S5 # FO T BB, 48 4 P BB DN £ &
RERWERFERER, 7£ DN IR RBIBRIE
HFMREL, 4 EF RN E FERSERE
Fo BAHMEMNEH Co Hs-CRP 2/ kA B
B, FEZMER S+ IL-6 . TNF-o #737, g b a]
DL B A B BR K TL-6 \IL-18 . TNF-o, /- S P 2
B A B A B AL R -1 RN B A MRS P
F& BREBAKIER, TNF-o. IL6 BH ZFIN6E,
AHEEATRS B 4, ERES B 45
RIS, 2 DN iy R EES . & DN B®R
AR ,NF-kB BR IR AV HXREZE T, S
5 2R RAE H 775 R MR, IL-6 . IL-18 \ TNF-o.
hs-CRP &R 5E 778 , RAE R F XAl $3 NF-«B
BiE , SBRIEREH K,
3.2 GEEBET Y R, FHAMITIR T AR
fBAh , B R A UE N R TIRE DU R PN B ESE
ZMEM. TRIERMNDFHLHIT S5 H NF-«B
HIE AL AR AR 2 E B F IL-6 ,IL-13 . TNF-a 7K F &
¥ L G AR I T RE A B T
TNF % 5 ) HUVEC [ A 5% # Bk A3 52 48 jfd ( HU-
VECs) 133k NF-«B, H 2 31 & ) i) F2 4 i 4 B 75
B, BRI B T A NF-«B B8k
BRI, FIFEAA 7T v] 381 A DN B B
C RMEH, BT AR RBGENE N EEEMIERH,
BAOE AR, ER S REEANY . B RATT
TR R4 NF-«B 1545, 3855 ICAM-1 [{3%3K, 7]
BRI SRR R,
3.3 AR LERER,DN1 4457 )5 TC.LDL, Il
5 hs-CRP . TNF- \IL-6 . IL-18 7K JEFEAE, DN2 41 TC.
LDL, [fi #§ hs-CRP, TNF-q. IL-6. IL-18 7k 5, NF-xB
P65 (BEARIL/K - B2 UAER FRETE 5.2, 307 10 mg.
20 mg FIFEARARLTT AT LA ] DN 285 & 5E K F hs-
CRP TNF-o \IL-6 . IL-18 7K F,20 mg BI3LARALTT IR
B L34 DN 23 NF-«B P65 MBS LK, WD
REH, SEEWRSER -, AT
RAEF BB RE AR SFBAEX,

g5 BT, AT PTG ARALTT AT 0 1 2 4F

i DN £& R4E A F hs-CRP , TNF-a . IL-6 . IL-18 7K
AR ML NF-«B J5 4, 0% B H RIPRE, B
SIRE R, HERN BRI,

SE 3k

1 Sanchez AP,Sharma K. Transeription factors in the pathogenesis of di-
abetic nephropathy[ J]. Expert Rev Mol Med, 2009,11 ;el3.

2  Gensini GF, Gori AM, Dilaghi B. Effect of atorvastatin on circulating
hs-CRP concentrations: A sub-study of the Achieve Cholesterol Tar-
gets Fast with Atorvastatin Stratified ( ACTFAST ) sdudy [ J]. Int J
Cardiol ,2010,142(3) ;257 - 264.

3 DeFuria J1, Belkina AC, Jagannathan-Bogdan M, et al. B cells pro-
mote inflammation in obesity and type 2 diabetes through regulation of
T-cell function and an inflammatory eytokine profile [ J]. Proc Natl
Acad Sci U S A,2013,110(13) :5133 -5138.

4 Melloul D. Role of NF kappaB in beta-cell death[]]. Biochem Soc
Trans 2008 ,36(3) ;334 —-339.

5 Yeo ES, Hwang JY, Park JE, et, al. Tumor necrosis factor( TNF-al-
pha) and C-reactive protein( CRP) are positively associated with the
risk of chronic kidney disease in patients with type 2 diabetes[J].
Yonsei Med J,2010,51(4) :519 -525.

6 Igoillo-Esteve M, Marselli L, Cunha DA, et,al. Palmitate induces a
pro-inflammatory response in human pancreatic islets that mimics
CCIL2 expression by beta cells in type 2 diabetes[ J]. Diabetologia,
2010,53(7) ;1395 - 1405.

7 Loughrey BV, McGinty A, Young IS, et, al. Increased circulating
CC chemokine levels in the metabolic syndrome are reduced by low-
dose atorvastatin treatment; evidence from a randomized controlied tri-
al[J]. Clinical Endocrinology,2013,79(6) ;800 - 806.

8  THmd, ZEF A, FARALIT SPHEARALTT X AR SR K U 2R
AR p27 B RIKME W [T]. FIKIES,2013,42(28)
3400 —-3402.

9 Raddino R, Della Pina P, Gavazzoni M, et al. Effect of high dose of
at orvastatin versus moderate dose on endothelial function and inflam-
matory biomarkers in patients with STEMI{ J]. American College
Cardiology,2013, 61(10 suppl. 1) :218.

10 EHFEIRA X, B 30, % PIHEARM T2 K BUESE B kR B4
PiiRI g NF-KB R ICAR 658 0 B 7 g [ ). o 6 30 bk 6
47K ,2012,20(2) 1135 - 139.

11 BHEE GRS a4, % BT T MM AERE F-o
BRI AN Ik B AU NF-«B 3Rk ([ T]. 400054 F fe sk
ek 2013,29(10) 1061 - 1063.

12 f 7. FTHEAALTT Ry RS BN B T RO R [J1. It
L i i M0 AR 24 78,2012 ,20( 10) ;1660 — 1662.

13 KB, F 48,40 R FUFEARALIT 318k Btk R S £ 3
Jk NF-«B 1 ICAM-1 ik igm )], P EBFFSRE,2013,12
(33) :6234 - 6236.

14 Hemandez C, Francisco G, Ciudin A, et al. Effect of atorvastatin on
‘lipoprotein(a) and interleukin-10: a randomized placebo-controlled
trial[ J]. Diabetes Metab,2011,37(2) :124 -130.

15 ZEERSE, Bescu, ) 3,45, PR ARALTT S LB BRI B 4F
IRFSMAIML NF-«B FURE B A R [ 1], St 4
%,2011,27(11) ;1956 - 1958.

[KAS B A 2014 -06 - 18] [ AL %4 Huesr]



