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Effect of Butylphthalide combined with Atorvastatin treatment on serum levels of SOD, GSH-Px, NO in patients with a-
cute cerebral infarction JIANG Yong-ning . Dandong City Center Hospital of Liaoning Province, Dandong 1108002 , China

Abstract Objective: To observe the effect of butylphthalide combined with atorvastatin treatment on serum levels of su-
peroxide dismutase (SOD) , glutathione peroxidase ( GSH-Px) and nitric oxide (NO) in patients with acute cerebral infarc-
tion. Methods: 112 patients with acute cerebral infarction admitted on the Department of Neurology of our hospital from April
2014 to August 2016 were selected and divided into experimental group and control group, each of 56 cases. Patients in con-
trol group received atorvastatin calcium tablets on the basis of conventional therapy, and those in experimental group received
butylphthalide soft capsules combined with atorvastatin calcium tablets treatment. The efficacy was compared between the two
groups, and the hemodynamics and serum levels of SOD, GSH-Px and NO before and after treatment were detected and com-
pared between the two groups. The incidence of side effects was recorded in detail after the administration of the two groups.
Results: The effective rate in the treatment group and control group was 92.86% (52/56) and 78.57% (44/56) respec-
tively, with statistically significant difference (P <0.05). As compared with those before treatment, the hemodynamics in-
dexes such as plasma viscosity, whole blood high shear viscosity, whole blood low shear viscosity, hematocrit and erythrocyte
deformation index in both groups were significantly improved, more significantly in experimental group than in control group
(P <0.05). As compared with those before treatment, the serum levels of SOD and GSH-Px in both groups were significant-
ly increased, the serum levels of NO in both groups were significantly decreased, and those in experimental group increased
or decreased more significantly than in control group, with statistically significant difference (P <0.05). There was no drug-
related adverse reaction after drug treatment in both groups. Conclusion: Butylphthalide combined with atorvastatin treatment
for patients with acute cerebral infarction has significant clinical efficacy, and can effectively improve the patients hemody-
namics indexes and oxidative stress.

Key words Acute cerebral infarction; Butylphthalide; Atorvastatin; Hemodynamics; Superoxide dismutase; Gluta-

thione peroxidase; Nitric oxide

SEINHESE F EE N N Dk SREIASE T 2R (Butylphthalide ) J25357 81 %700 SR 1ML A9 245 ), HAT 44
ﬁﬁﬁ%mbﬂhvjﬁ¥MWﬂﬁhnmﬁﬁ Gyl RABBCR: , T BT HE Ml 7T ( Atorvastatin ) iy iz
JI L PN B AR B SR R O R TT  TOORIE 2, A ot SR A R A B, AR
WFFE LSS T A BRI B 5 Bl Al 7T 85 i o7 &
P IR L S8 A7 A%, LABOGS B8 2 1M i 3l g 2 A i

"B AEAHEH £ KT, E-mail ; jiangyongningtg@ 163. com



WRFGEEAEAGE 2018 4F 5524 % 553 1M

15 k8 A I A i ( Superoxide dismutase, SOD) \4F
Bt H Bk 3 & Ak W) B ( Glutathione peroxidase, GSH-
Px) \NO JK-F IR0

ARG HE

— A HEHC 2014 4E4 H ~2016 458 HAE
LT AR T O BE B 2 P RME B 167 10 20 i
FESE A, AN - QOFF G 4 [ 5 O Jee i 06595 2%
WHITTHZ Wibr e s @) KR , KR 23677 I
[ <72 h; QIR <75 % . ARAFFRAE TR B #R T
Z oA, IR A ) R SO UF R A B S
KR, ARAF AT W HEBRAR U : (DA
I U S AR 2 AR IR LR 3R S vs J™ M
B DIRE AN 4 QREAEA WA b 5 L B B B IR
Ja 5 s 332 [ [ 57 A= B i 28 T g B4 F- 4 ( NTH-
SS) 1 >30 435 @ H B Ak B H A RN
1EVRYT BB HATERIB I AR S . IR A 2R
FEFE 35 112 5], 4% AL 0T 3% 125 43 Sk e 2 Rt
HEZH , B32H 56 ], PRI AL 8 3 7R 100 L A % . NTHSS
a3 R ZIRYT BT TR] KR I R OB | S i A S
LR b, ZRWILGITFEE X (P >0.05) , BA
Al e, L 1,

7k 2 HEBE WG TR AILERNAIT , AL FE
G IR HE K B R (R LR R R b B
FEMK AR AR  AEFp K F i B R BT, AR S 1 45 T
P PUBRGLEIRTT . N IRA B E B E IR YT
H SR 2 T BT FE A VT 45 R (3735 2, [ 24 1
J20130129, Pfizer Pharmaceuticals LLC) 537,20 mg,
1L R/d, Bl a5 20 A8 WA 5 FIR o7 i il 1
5T T ORBRA R 2 ([ 215 H2005029 , £ 25 4E 1A
Rt 25 A BR 2 /) FIBTFEAR AR VT 45 Fr iR a7, H
T OREROIC % 0.2 ¢,3 Wk/d, FAR, FTHEAR AT T 45
FAHEHBE S RARE -8 2 HEFEWHLR

207

57 14 d,

A RIERERITRT AT 14 d JE
BEBRAE L PEAT IR TP ROCR , FEAS P2 A e RAE AR L 14
TETH e oA T %, AR 1% | TVERE 1k & 1E %, NTH-
SS PFAr > 90% ~ 100% 5 I 25 3E 25« i R A AR A4
fIE B i 4 NIHSS 1539820 46% ~89% ;i 0 : I
PRAE R AR AE A BT -7, NIHSS 343 9 2> 18% ~
45% 5 TCAEAR M RAEIR AARNEYS oM , NTHSS 3743
W0 ~17% ,H =R, BABCR = (AR H)
B+ WAL BV + DELAGIEL) /B BIEL x 100%

iR N F AR R TIRIT AT AARYY 14 d
JG T R R AR S B IR KL 3 ~ 5 mLL, SR FH A/ b =X )
T ARG I B R 4 v DA L 4 A ) Bh
FE LT B 21 40 i AR T 8BS IR B T 22 4R
Fro

f A ARARME A TRITRIRNGYT 14 d J5iE
SRR AE 25 G I KL 3 ~ 5 mL, B0 (2 000 t/min ) 30
min, R I, B T - 40C KA PR, 1 RN
M5E o K FrE Bt i A 9 TR 58 Fr 3k % SOD |
GSH-Px I NO 71 £, SOD 1% J1 % FHABHE =y A &
AN 00 7 , GSH-Px 3% 2R FH i AR A o H
PR LA 0 2, NO 5 35 2R FHAS I 30 i T 12 00 8, 4%
HEGR R & UL I B TR A S

AhEAn PENE R E HARIT AR
R AL

it A SR SPSS 17.0 it 224k, it
PR (% 25) R, AL Fege i ¢ 56 5 1 80%
BUHE (% ) s, LB LB X K, DL P

<0.05 AEFAGIFE L,

& R

T A IR A RG] R T IR
HEH(P<0.05) L% 1,2,

£1 2UEBHAEERANE

wn o ALA%)] G NS AREE gan Bk Hafy
3 % (%) (%) MR )] (%)) (%))
Wi 56 31(55.4) 25(44.6) 60.5+11.7 7.7+2.7 4.3=0.7 31(55.4) 14(25.0)  14(25.0)
AB 56 33(58.9) 23(41.1) 61.6+11.9 7.7+2.7  4.4+0.7  34(60.7)  15(26.8)  12(21.4)
k2 2HABRFFTHUEK [H1(%) ]
2851 #l A AR REY Ei R EA B K
Kpam 56 21(37.5) 23(41.1) 8(14.3) 4(7.1) 52(92.9) °
AW 56 14(25.0) 20(35.7) 10(17.9) 12(21.4) 44(78.6)

E:HrEarki, " P<0.05



208

d ik B 5 A JRICET,2 A L Eh T
FARARPR L, 2R S A E L (H P >0.05)
RIT 14 d J5 2 A H KR i s DI B 4
AR VIR RE 2120 i i BRI ] S R AR, £ 20 M A I i

£3 2HUEH NS FAEFE

WRISEHAEAGE 2018 4F 5524 % 553 4]

B W HE (3 P <0.05) 536897 14 d )5, il 54l
BE MK LR 4= VI RE R ARV 26 204
it AR A4 B A T X R R £ AN i A T RO
R XA R E (P <0.05) , L3k 3,

(x £5)

215 . o HE B Ao B InEE A A AR In 56 4.2 L R AR frim e %
(mPa -« s) (mPa -« s) (mPa -« s) (%) VT

R 56

B I7 1.9+0.4 5.7+1.2 12.7+2.5 0.5+0.1 0.6+0.1

BT e 1.6 £0.3* 4.7 +1.0* 9.9 £2.4% 0.4+0.1* 0.8 +0.1*

b 56

AT AT 1.9+0.4 5.7+1.2 13.0 2.5 0.6+0.1 0.6+0.1

G 1.7 +0.3* 5.1+1.1* 11.0+2.5* 0.4+0.1*% 0.7 +0.1*

E G AL ATINE, P <0.05; 5 2T R85 5 ek, T P <0.05

f & SODGSH-Px \NO /K -F %46 JAYFHT,2
#HH 2 IM7E SOD  GSH-Px \NO /K H s, 22 5300
Gt EX (¥ P>0.05) ;3697 14 d J5 2 A& 1
i# SOD ,GSH-Px 7K Y07 i Tt &7, NO /K B 8 [
lR(H P <0.05) ;3897 14d J5, i 56 20 B 3 i
SOD GSH-Px 7K B &g 15 T X HEZH £ 35, NO 7K B

BALT X RARE (B P<0.05), L% 4,
F4 24 E# it SOD GSH-Px NO AT 1%

(x %5)

as H (L S (UL
R 56

BT 82.5+9.9 86.9+11.5 65.0+7.4
BT 120.4 +11.4%" 122.7 £14.0"*  36.7 +4.7*
xtEELE 56

BIT A 82.4+9.9 87.2 +11.7 65.1+7.5
BTG 98.6+10.2* 110.5+13.6*  53.6+6.4"

A RMEFATE, P <0.05; 5 5 BB LLE ST B LAk,
*P<0.05
RRE R 2 HEE M09 e ¥R Y
AN RO, S LB R R A ALT (AST S5 iF
Bbi TR g e UV S e

Wit

FURI, I RO T 2P IR A B8 2 1) = 23R 7 5
S8 N BSE RK L FRCO2A , UL/ R 58 2R ] ISR 35
PRAEARZEA TG | KA | 36 L 25377, DA T T35
WRAE B2 1 B AN RE N L3RR YT ik as
T IORRAR N S — S B AR % B ke i 254, BAT
AL I DR B B0 25 BRATE AT, ml folf agle oy, DX 3% 7 1)
I, £ R L | G SRR 2 A B T BE R IK A, X
PERNRESE 88 FA B 7k . AR B Z MR

BTFE A A T ELA 8 2 A B 22 80vE T, i 44k
JSEA A IR /MR SRR B IR B A N B
e FaE BEH A, oA — E P B /e ™ . A
WS Hrs T AR R L 186 45 BT HE AR A T 465 - 7T B
PR3 2 R AT B 1 IV v RS, T T v a0
Vi e AR R L AR B , ECHIL R T R R g
WA UL A SF- ARG L A2 BEL 5 400 1 /N Al 5 4 By
Al AR A R A2 4500045 PN R (16 52 0 3l ki
P e A AT PR A5 FH L T 2 Bk 28 Je 34 ] 3 £
T4 T FHEA P [ R0 R, %o e e i . 8 5 14
G ER S 327k i A 3 B e

A P RS S S0 ) A L A A 7 B i, i 2L 27 e
ML R4, T 7 A R B i A, R B S AL &
P15 BRI RIS 1, (R T 51 RNA 5 DNA %
58I AR AN , B 3 AL AR 20 P 45 R 200 i 2
B, R . SOD S0k Py A 5 R H
H R R IR BT EAL I , TS IR 2 0 Y
BRI AR rh SR R R M5 . GSH-Px &
R IA 1 P UG B A A i A A
Mt , T2 i 1 Pl 3 Xk 2 2 200 485 A R B RE 1
E i NO B—Fh B A M AR A b, TS
AL 1 SR I e A T A R £h el 2 A
HEERIR I B T, B S I8 B A . Ak
FEBEAT I S NO 43 B (INOS) BB , HHE AL A 1ot
T4 NO I 77 A= 7™ T 0 40 M 3 VR T 7 i &
JLAET- M UG . AR BR JAIT 14 d )5
2 4 H MG SOD  GSH-Px /K 34553497 i B 2 T
5, LT NO K00 I B RAAR , FLIK 02l 3% 1k
PRI i A BB 0T B 4 S8 35 B S BA i, e B TR ik
BRI BE RN BT HE AR A 7T 45 - 7T 46 b 5 78 L 2 1M v



WRFGEEAEAGE 2018 4F 5524 % 553 1M

SOD \GSH-Px S5-451 & AL B 1 , JE T 48 58 3 i i 7
BRAE ST, BT B R A8 B rh B, e o ok 1 45 5
R MAE R E

& % 3 Wk

1 24, FR3F, M, 5. Bve &0 AR 5842 I TS B & 09 16 R AT
7% [J]. TRE,2014,(9) :1075-1077,1080.

2 FUARR XA, MR, F. TR T R B ESHR E T AR RS
KT AN ZAE IR A 5 BAY Z T e b e [T 16 RAY 298 F 4
%,2016,29(4) :293-295.

3 Mizuma A, lijima K, Kohara S, et al. Effect of atorvastatin co —
treatment on inhibition of platelet activation by clopidogrel in patients
with ischemic stroke[ J]. Int J Stroke,2015,10(8) :90-91.

4 A EF v R ERFREB AP B EIERAYZ S fe AR
JEAR s ARAELT]. W HeAh 24 5 E,1996,29(6) : 381-383.

5 KA AL RHA,F EEE L EARS P ER(NIHSS)
AR % S MFRE AR GL--W 537 pl B PR B P BB Bl R
FAFR[)]. TP E K S 4R,2008,31(7) :494498.

6 R, IR KRYIY,F. T R B S S M AR T 6Y 57 2
[J]. P EEZHF 5% E,2013,33(12) :2895-2897.

7 B, ERE RAREG ST AW T S AP ey 2 R[]
WA E % & ,2017,23(3) :182-184.

10

11

12

14

209

Tu Q,Cao H,Zhong W et al. Atorvastatin protects against cerebral is-
chemia/reperfusion injury through anti-inflammatory and antioxidant
effects[ J]. Neural Regen Res,2014,9(3) : 268-275.
Gonullu H, Aslan M, Karadas S, et al. Serum prolidase enzyme activity
and oxidative stress levels in patients with acute hemorrhagic stroke
[J].Scand J Clin Lab Invest,2014,74(3) :199-205.
FRAAR, IR, G R BRI 48 R B BARAG 6 4R AL
Hrit[J]. MA & & % 4 &,2017,23(6) :512-514.
Zaghloul N, Patel H,Codipilly C,et al. Overexpression of extracellular
superoxide dismutase protects against brain injury induced by chronic
hypoxia[ J]. PLoS One,2014, 9(9) :e108168.
il 3, A, FULE, . T R BT AL ST A e TR B KK
AEI RS R R E AN alT]. 3 F R,
2014,45(5) :622-626.
2§ =&, AR,k T REAT B K B KR — AL R Ao
—RAAREER AW Ha[T]. FEEFF R E,2013,33(17):
4199-4201.
Yichen LIU, Weiguang LI, Linyan HU, et al. Downregulation of nitric
oxide by electroacupuncture against hypoxic-ischemic brain damage in
rats via nuclear factor-kB/neuronal nitric oxide synthase[ J]. Mol Med
Rep,2015,11(2) :837-842.

(2016-11-30 ¥ A5 2018-01-25 14-w=)

(45 200 7)
2 %

1 Thakar CV, Christianson A, Freyberg R, et al. Incidence and outcomes
of acute kidney injury in intensive care units:a Veterans Administration
study[ J]. Crit Care Med,2009,37(9) :2552-2558.

2 Mandelbaum T,Scott DJ,Lee J,et al. Outcome of critically ill patients
with acute kidney injury using the acute kidney injury network criteria
[J]. Crit Care Med,2011,39(12) :2659-2664.

3 Hoste EA,Bagshaw SM, Bellomo R, et al. Epidemiology of acute kidney
injury in critically ill patients: the multinational AKI-EPT study[J].
Intensive Care Med, 2015,41(8) :1411-1423.

4 R4S, IR, B AR S T A B R RO TG e
318 wIaAT[T]. FE %M AFFE L E,2012,32(7) :537-539.

5 Martin GS,Mannino DM, Eaton S, et al. The epidemiology of sepsis in
the United States from 1979 through 2000[ J]. N Engl J Med,2003,
348(16) :1546-1554.

6 Bone RC,Balk RA, Cerra FB, et al. Definitions for sepsis and organ
failure and guidelines for the use of innovative therapies in sepsis. The
ACCP/SCCM Consensus Conference Committee. American College of
Chest Physicians/Society of Critical Care Medicine[ J]. Chest,1992,
101(6) :1644-1655.

7 KDIGO AKI Work Group. KDIGO clinical practice guideline for acute
kidney injury[ J]. Kidney Int Suppl,2012,17(1) :1-138.

8 Piccinni P, Cruz DN, Gramaticopolo S, et al. Prospective multicenter
study on epidemiology of acute kidney injury in the 1CU: a ecritical
care nephrology Italian collaborative effort (NEFROINT) [ J]. Miner-
va Anestesiol ,2011,77(11) :1072-1083.

9 Rangel-Frausto MS, Pittet D, Costigan M, et al. The natural history of

10

11

13

14

15

16

the systemic inflammatory response syndrome (SIRS). A prospective
study[ J]. JAMA,1995,273(2) :117-123.
Kim WY ,Huh JW,Lim CM, et al. A Comparison of acute kidney injury
classifications in patients with severe sepsis and septic shock[ J]. Am J
Med Sci,2012,344(5) :350-356.
Peng Q,Zhang L, A1 Y, et al. Epidemiology of acute kidney injury in
intensive care septic patients based on the KDIGO guidelines[ J].
Chin Med J(Engl) ,2014,127(10) :1820-1826.
Bellomo R, Prowle JR, Echeverri JE, et al. Fluid management in sep-
tic acutekidney injury and cardiorenal syndromes[ J]. Contrib Neph-
rol,2010,165 :206-218.
Ho KM, Power BM. Benefits and risks of furosemide in acute kidney
injury[ J]. Anaesthesia,2010,65(3) :283-293.
Joannidis M, Druml W, Forni LG, et al. Prevention of acute kidney in-
jury and protection of renal function in the intensive care unit:update
2017 :Expert opinion of the Working Group on Prevention, AKI sec-
tion , European Society of Intensive Care Medicine[ J]. Intensive Care
Med,2017 Jun,43(6) :730-749.
Pan HC,Wu PC,Wu VC,et al. A nationwide survey of clinical character-
istics ,management ,and outcomes of acute kidney injury (AKI) - pa-
tients with and without preexisting chronic kidney disease have different
prognoses| J |. Medicine (Baltimore) ,2016 Sep,95(39) :e4987.
Wang X, Jiang L, Wen Y, et al. Risk factors for mortality in patients
with septic acute kidney injury in intensive care units in Beijing, Chi-
na:a multicenter prospective observational study [ J]. Biomed Res
Int,2014,172620.

(2017-08-14 # A% 20180102 #5 =)



