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Effects of Atorvastatin Combined with Irbesartan on Oxidative Stress and
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ABSTRACT Objective: To study the effects of atorvastatin combined with irbesartan on oxidative stress (OS) and
microinflammation (MI) in elderly patients undergoing peritoneal dialysis (PD). Methods: 96 elderly uremic patients who were followed
up in our hospital from January 2017 to December 2018 were enrolled in this study. According to the random number table method, the
patients were divided into observation group and control group, 48 cases in each group. The two groups were given routine PD treatment,
the control group was given atorvastatin, and the observation group was given irbesartan on the basis of the control group. The were OS
indices and MI indices compared before and after 3 months of treatment in both groups, which OS indices including malondialdehyde
(MDA), superoxide dismutase (SOD), advanced protein oxidation products (AOPP), MI indices including C-reactive protein (CRP),
Br-microglobulin (8,-Mg) and procalcitonin (PCT). Results: After treatment, the levels of AOP and MDA in the observation group were
lower than those in the control group, and the levels of SOD in the observation group were significantly higher than those in the control
group (all P<0.05). After treatment, the CRP, 3,-Mg and PCT levels in the observation group were lower than those in the control group,
with statistical significance (all P<0.05). According to Spearman's analysis of the correlation between OS indices and MI indices after
treatment, AOPP and MDA were positively correlated with CRP, B-Mg and PCT (all P<0.05), while SOD was negatively correlated with
CRP, B-Mg and PCT (all P<0.05). Conclusion: Atorvastatin combined with irbesartan can effectively improve the OS and MI status of
elderly patients undergoing PD. Clinical monitoring of MDA, SOD, AOPP, CRP, B8,-Mg, PCT and other indicators can comprehensively
grasp the patient's condition, so as to better serve the follow-up treatment.
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T R R, PD R K T BT A A TR, AT
7710 BE B AT Ak TR R AR ML DI BR O ARG I 2 oK
g3 R RBE RN TR B BT, NI R AR R R SRR
TSR, R R BE AT S0 I R R 28 w5 , T PD R
JEPRBEREBC R PR — 28387 72, B 2 b T I PR,
H RFEAE 835 B AR T iR 5 R A AR S R AE W R T
BI7 TAEF 012 6. G RIFFE & B, PD AR 3538 1A A
Ak 17 % (Oxidative stress, OS) } i % %iE (Micro inflammation
MIR AT, 3% P BE 238 KB E O I8 T4 & A i RS-0,
il Te VT 2525 B — @ BT R i A Rk &R 1
(Angiotensin I, Ang Il ) X} FHLAA 48 M 5 B AR 99 1) &
B R A U (E S e 2 ) BARAE AL T R A
BT AW HT T BTG M T A B DL YD) 2 4F PD &R
F )OS K MIRZSHIRZIA , & 78 R I R YT S AL 5 4> T /Y
PS5  BMENT .

1 ZERAN R %

1.1 —fg&E

TERE 2017 4F 1 3 2018 4F 12 A £ BESUA I 2 IR B
JEERFH 96 PIAARKAIE . AikhrifE: (1) BE BTG IREAE
B2 W FRiED; (2)4E 3= 60 %7 5 (3)4 PD F51E; (4).0I1RERR:
75 (5) A BXTR PR A R, RO &% THE . HibR
FrdfE: (1)JC PDEITIRIEE s (2)F BRI & (3 A %
JRE 5 (4 RF ITHBEMEAR 43 o $i NEBEALRC = R ok s o
LS ZH KXk B2 25 48 f5i], JL e 28 4 53 29 45l , £ 19 44l
MY 60~79 & F35(68.24% 3.21)% ., JF P et % 23
5, B DR 1 20 1), 7R I S Bl AR 1~8 4F,F3
(4.04+ 1.12)4, XTHRZ1A 5 30 6, % 18 {4540 61~78 %5,
EH(68.30 3.19)% . JEK PR 18R 48 22 B, BEPRI B
20 5], &5 MR B 6 i) AR 1~7 4F P45 (4.02% 0.87)4F, #4
PR LR GOk 3, 2 R TG L (¥ P>0.05) , BA
Al HE
1.2 ARFE

P44, T % # PD, R 35 B A Tenckhoff 345 2 5 i i
WA H 9% B & 5 (Baxter ) 23 7] i O-set & FI IR 55 T SE B AT, B
SEEA TR IS 75, BT A5 8 Yk /d, 1000 mL/ IR, 78 2 JHJG
WAL RN , BT RS 24 4 IR /d, 2000 mL/ YR LR U8 1%
BB VR MLBAAERE . X R 53 45 T BT FCARATT (Rl
24 PR F], E 25 H20051407 8L - 10 mg/ F )IRYT , Rl &

J 20 mg/ ¥R, 1 ¥R /d. AR ERT BRI 25 it L, A T e
WP (BMNFEEIETRI AR AR, E25HET 120130049, K1
150 mg/ Jy )IRYT, MR 75 mg/ I, 1R o IEHERYT 3
R
1.3 WZRIEFR

XTLERZRIRYTETAGRYT 3 S H GRS OS #6545 , 4679 —
(malonaldehyde , MDA ) . ##% /b4 {kiff (superoxide dismu-
tase, SOD) M I 2 [ J5it 4601k 7 #) (advanced oxidation protein
products, AOPP) ,MI $545 , t34% C Sz w55 [ (C reactive protein,
CRP) B~ T FREE 1 (Br-microglobulin, B-Mg) I B 45 & it
(procalcitonin, PCT) ., ZEM 4B EIRITRIMIGIT 3 M AJE, 4
SO R R] ) 23 I # K I 2 4 mL, 253 15 min 3000 r/min
HY B O ZJE A B I, A AR R O LE 22 A MDA 7K
o, N A H bR SRR A B AR T R 4 B B B bR LI 2
AOPP 7K, i i Ho a3 i 52 SOD 7K -, Lk ikl &1 B
IR TAEY R A R F . CRP L B-MG &5 & 0 B Bl
TR AE P 2 TR AR A BRA T, kil 454 Snibe 24
A MAGLUMI 4000(maglumi 4= H 3hfk24 % M E L) . PCT
T3 B AR B2 W™ i (L0 )8 PR B, g P G 41
PEDCIFAGIN , K 5 88k Vidas 4> B sl G s A A3, 460 st
J R SRR B B AR D SR TR ST BRI TR Y
OS f&hr5 MIFEFRIAH S
L4 G FEFHE

ST SPSS21.0 GEi -k A TRUE O AL BN 0BT, 0T
B (n, %) Fm, BB o K5, TR PR (ves ) Fw
IR ¢ RS, AHOCPE ST B A Spearman W4T, P<
0.05 AEFAGIHFE L.

2 R

2.1 P4 OS $EiRAIXILE

RITRTPEZL ) AOPP MDA }: SOD /AL, 223300
Giit2EE L (P>0.05) . WMELLIGYT IR Y AOPP il MDA /K-
fIXFIBY7 1T, SOD /KB B & FIRIT AT, ZR A RIFFE X
(P<0.05), tHRALIAYTHIG AT AOPP MDA & SOD 7Ktz
Z R LG HFE L (P>0.05), WEEHIAYT )G ) AOPP Fi
MDA 7K 141 43 HIE F5F BE 40, SOD /K0 & i T X BR 4, 25
SWAE G L (35 P<0.05) , L% 1.
2.2 A Ml $5RRERTEE

JRITETPIZHAG CRP . B,-MG & PCT /K- FHitL, Z R4S

& 1 A4 OS $EHRmy AT b (s )

Table 1 Comparison of OS indices between two groups( x+s )

AOPP( umol/L) MDA ( umol/L) SOD( pU/mL)
Groups n
Before treatment ~ After treatment  Before treatment ~ After treatment  Before treatment — After treatment
Observation
48 74.23% 20.36 52.46+ 16.38* 8.88+ 1.43 6.58+ 1.52* 79.54+ 21.32 102.37+ 25.68*
group
Control group 48 75.08+ 21.39 73.32+ 22.47 891 1.50 8.88+ 1.63 79.61x 20.27 80.32+ 15.87
T value 0.237 6.186 0.119 8.510 0.020 6.023
P value 0.813 0.000 0.905 0.000 0.984 0.000

Note: Compared with before treatment,*P<0.05.
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HEE (3 P>0.05)  IGIT R PR CRP,B-MG J PCT JKF

B MR TIRITHT, 25 BA G = B (3 P<0.05). RITIE G E R (3 P<0.05), L% 2,

3R 2 F4E MIEAREIRT bl ()

Table 2 Comparison of MI indices between two groups( xs )

WS ) CRP B-MG S PCT /K-35 HIMIE T X5 BRAH , 22 574

CRP(mg/L) BrMG(mg/L) PCT(ng/mL)
Groups n
Before treatment ~ After treatment  Before treatment ~ After treatment ~ Before treatment ~ After treatment
Observation
48 7.43% 2.08 341+ 1.08* 34.68+ 6.94 19.02+ 7.18* 11.52+ 5.23 429+ 1.33*
group
Control group 48 7.38+ 1.76 495+ 2.15% 34.70+ 7.02 25.34+ 6.55* 11.49+ 5.17 6.87 1.26*
T value 0.151 5.278 0.017 5.362 0.034 11.613
P value 0.880 0.000 0.987 0.000 0.973 0.000

Note: Compared with before treatment,*P<0.05.

23 BEIBITIER OS 5ir5 Ml {545t X 2 47
$42 /8 Spearman 2 X%F A 1RYT 5 A9 OS 84655 MI 54510

HIXAEST BT )R AT %1, AOPP il MDA #4351 15 CRP B,-MG J

% 3 BEIRITIEM OS 18455 MI BtRrIItE XS #r(r, P)
Table 3 Analysis of the correlation between OS and MI after treatment(r, P)

PCT £ IEMIE (1 P<0.05), T SOD 43455 CRP . B,-MG I
PCT B fiAH(¥] P<0.05), W5 3,

Items CRP B2-MG PCT
AOPP (0.581,0.002) (0.614,0.001) (0.597,0.001)
MDA (0.632,0.000) (0.677,0.000) (0.560,0.003)
SOD (-0.704,0.000) (-0.683,0.000) (-0.719,0.000)

3 g

Tk B WE e K FL5 | & 1) DR B X A2 A iy 22 42
A UL A B A, R YR RO T 0 BT A R
PD JE %P0 LR WL —283677 X, BURIE Ak A FH PD
T IR TR P, PR AR R T I AT AR R
e Ry Bon, K32 PDIRYY , BEVUESH 2
PR BRI [ OS S MIIRZSIS, MICAFIT 45 R, &
4F PD HE Y OS ZKOFFig b RAEIRS 5 HE TR R K00 i
FE R AE 0 2 A AP — i JRIRN20, PRL I, G0 AT 42 o 5 i 3 4 AT
PD [ 11 OS A BL , JFFEAL MI AR, & M wi il RAF S A A
FW5ELE 1, CRP B-MG K PCT ¥2h MI I F, = 58K
PP SRE BB, HOKOT 3 S RE RS 1 B A AR UL i
A A B RS, T AOPP MDA & SOD NJ2AL{A& OS 1y
FERR BRI AR, BT OS 19 ik = AN F84R LS R e MI
) CRP,B,-MG PCT “F 48 AR REM b iT- M R B AR RO 56
ARG, BTG AL TT A B ERAR RS V8, 13 FH 00 A O
EHBRAIRTT , [F B R B BRI PR IIAL, v T sl
R R AEAH O, 0B DLV AR Ang [ SCSZ IR K5 B 7, B
ISR OS ZERES, 4T DL Vb I S RTFE A AT TR , 7= A2 14
PRI RE A R T 2 LR KAt OS S D™,

AHFR LS A W, WELIRYT 1Y) AOPP Fl MDA 7K -3
A3 BIMETF T B4, SOD 7K B {2 i T X B 4H (35 P<0.05) , X 4
AR T FABTHCARALTT LA JE VY0 BE S A Sk 35 £ 47 PD &
FHUAN OS ARAS, HOULEEH (et A S S 4. TR T g

SR AT AR B DL VI A 25 B AL AT OC . BTty T
JE TR R TR AR A i S A — SR PR R S 4 Y
IR, AT G JPAE 28 P R T R PR R A X R
PR 145 B, AR ATL A ) L 5T P e i 2 F /S , 28 0 2 4 0 4800
PR JE DUYDIE I AT R SRS UL v A 5 K 2R T f il
1R AZ AR, 000 A WS4 T 1T R ) 8 A, 3 T 7 A S5 Y
PUAMRHICR . A B — g T A PR OS Sk
Ao OS J& I THLARH S AN PN A A9 SA H h R 1 2 1 i
BRBE T RN 5 L B3 1 SR ) ot il ek 2 L, O I A 5 i
A AL B — o B R . M AHLIARAL T OS ARAS I, H
AOPP MDA SOD 2 .3 -7t 34 OS i BLi5 B & fif , I ik 45
PRI 2 IR ZAEH KT BBty TR R R IR A
A 52 DXL 257 T A Sk ) o T U Y
JEDLVLI TR AR RIALAR OS BUfEHT . SEEamtFeai REW] , L
DUVDIERS T 2 ROBE PRI R B AT & 45 50 OS (AR, Jf ik
FRARGTS KR RERE AL B DIALP. H e, 4fiE D JE Db SHANH BE
4T OS i il FEAR LA A R F AR AR o TR, A5
LA LR VBT IR PIZLRY CRP . B-MG 2 PCT /K-F-1 53 5k T
T HT (3 P<0.05); ALIA HLEL 107 5 WAL 41H) CRP B-MG
K PCT /K249 43 i T3 BAH (X P<0.05) , iX $&7 1 1o B
FEARAMTT AR UL VDI AEAE I 5 [ I 4F PD B LAY MI
0L, BN FE 25 X P AR5 TR LA 5¢ . CRP 2 iy iF
JE 1, B T A A — R ALK AL, SRR EL A
AR A FEAE DR fETFIIE iR £ CRP. CRP TSN B2 43,
ol 4R L AR M A R 0 s R I IR -, e e S
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Jo B-MG J2—Fhipiek (1, 2 ik 0 A St/ MRAE R,

TEMERENGOL T, B-MG A B Y& i B o E R, fEfSiE

T B /NERUE L T RO o, 22 PRI R A AN HE

ANER B T REAZ A0, IR K AR RAE UL B/ NER VBN

P, B-MG FERRH PR S N 2 B35 . PCT i 252 5

AT IR S ARAE N TS5 RS 7 A B AAE PR IC Y , 1A bl B

FHT R MBI 42 B S AE BORE, % M LA B AT B i 4

AVERT o BTHEAHALTT T X A e SEAE AN AT 5 O 700 Y 2

GURGBE o35 S AR 57 AR AR RO R, O T 2 v A

SRR A AR o H A AL TE T REE i %) Rho/Rho %

FEHEAT IR L NF-«B % 5%, T S AE P57k FEA , ik

TS L AT RS DI RE T B , 400 o I e 0 F2 30 R S A PR 1) 2

B WFTEIR KB, A S RAE R 5 7KF T B, S S WA

B THRAER], M CRP AL 35 T . JEWYHHIE T Angll

SARRMEGUH], Ang 1T REAE T Y 20 5 SAEAR Y A= K7 A

R AR PR SR SRS A T HUER] . [RI, Ang i

2% NAD(P)H ZE AV (LB A I, IS s 40 . B

DVb 3R AE T T2 AOKF-1 J5 0% Ang ITEA 0] BE T,

IZ 2 BAT BRI TR EBCR , AF THLAR MURBLHIESEED, 1

Hh,ARWFFER ] Spearman %) #1677 5 HY OS 5455 MI 4

PROGAHSCHEBEAT S0 BT, 45 R 7R , AOPP Fil MDA #4351 5

CRP .B-MG K PCT 2IEAK (P<0.05), T SOD N|4355

CRP.B,MG J¢ PCT 5145 (3 P<0.05) , iX FRRIESE T #4F

PD BFHUAPHY OS 5 MURZEZ M HA RHE R, W% &

5 ZHZIA— ROV ER AR AT G P, i PR L AT

LIRAERR LD R 24 PD R BT AL
25 BTk, N BB LT T 5 T DLV 3R T 47 PD A

#, AAREGEHHLAR OS K MUIRZS . il MDA SOD,

AOPP CRP B,-MG Jz PCT ZF45 45 , A I T4 11 Hy Ak £ 35 1)
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