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Effects of Statins on Cerebrovascular Hemodynamics of Acute Ischemic Stroke Patients Measured by Tran-
scranial Doppler

LIU Pen-ju', LIU Shui-ping', ZHANG Xiao-ting"(1. Dept. of Neurology, Anzhen Hospital, Capital Medical Uni-
versity, Beijing 100029, China; 2. Qingdao Shinan District People’s Hospital , Shandong Qingdao 266002, China)

ABSTRACT OBIJECTIVE: To evaluate the effects of statins on cerebrovascular hemodynamics of acute ischemic stroke patients
with intracranial arterial stenosis. METHODS: 161 acute ischemic stroke patients with intracranial arterial stenosis were divided in-
to treated group (83 cases) and untreated group (78 cases) according the situation of regular administration of statins (atorvastatin
calcium, 20 mg/d). Cerebrovascular hemodynamics was evaluated by transcranial Doppler (TCD) within a week after admission.
The cerebrovascular haemodynamics was rechecked in 2 groups by TCD 4 and 12 weeks after stroke attack. RESULTS: Compared
to within a week after admission, the cerebrovascular haemodynamics of middle cerebral artery (MCA) in treated group were im-
proved gradually; the difference had no statistical significance at 4th week, but the difference had statistical significance at 12th
week (P<<0.05). The arterial stenosis of MCA in treated group was improved significantly 4 and 12 weeks after stroke attack, com-
pared with untreated group; there was statistical significance at 12th week (P<<0.05). CONCLUSIONS: Statins may improve the
cerebrovascular haemodynamics of acute ischemic stroke patients with intracranial arterial stenosis.

KEYWORDS Transcranial Doppler; Statins; Stroke; Middle cerebral artery

2013 4F 1 H O MR Hr 2728 FE 2 H P2 (AHA/ASA) & ZPEHA HMG-CoA i it B0 il 551 (At 772825 o i AR H 1 4
A5 T ZPE Gl i PR A b g 2 R PR R L B OO il A A5 AR A A TT 28 2 A e i M 2 o AR 2 A 0 A T R T —

es regional cerebral blood flow after traumatic brain inju- ates white matter lesions through endothelial protection in

ry in mice [J]. Acta Neurochir Suppl,2013,118:103. a rat chronic hypoperfusion model [J]. Neuroscience,
[3] Zhang N, Komine-Kobavashi M, Tanaka R, et al. Edara- 2009,162(2):317.

vone reduces early accumulation of oxidative products and [6] SO AR R ZE X S G AR A E RS R

sequential inflammatory responses after transient focal Wi S AR T ROMER [J]. B AR E 52,2010,16(20) - 12.

ischemia in mice brain [J]. Stroke, 2005, 36(10) : 2 220. [7]1 Yoshida H, Yanai H, Namiki Y, et al. Neuroprotective ef-
(4] BEfh, nal A2 X v i 2 2 gepam B 91 fects of edaravone: a novel free radical scavenger in cere-

T[] 22,2008, 23(15) : 1 137. brovascular injury [J]. CNS Drug Rev,2006,12(1):9.
[5] UenoY, Zhang N, Miyamoto N, et al. Edaravone attenu- [ 81 Higashi Y. Edaravone for the treatment of acute cerebral

I S s A infarction: role of endothelium-derived nitric oxide and

B HLIE:010-64456559, E-mail:Ipj385@sina.com
WA AR BT BF T 1 LA . < 010- (2):323.
64456559, E-mail: liushuipingzz@sina.com

oxidative stress [J]. Expert Opin Pharmacother,2009, 10

(licks F1:2013-10-21  f&[m] H 1. 2014-02-24)

- 1682 -+ China Pharmacy 2014 Vol. 25 No. 18 PEZGD 2014458 25 455 18 4



Py P BN . T2 g g S L 2k
AR MBTTIBR T HA AR 8 B2 i 2 P REL T )| A 1t
N EIIRE SR TR ZAh W5 e BT 2
2530 BAT R IR L IR AR (H2 BRI R HERR T2
CAFAE TN ML P78 1 83, B = VT 2R 250 T IX R B
i AL B0 3 2 S RS . FEVEAL N L Sl ) 2 ik R, 22
1 225 4yl S (TCD) BAA ot S MR e s o PRI, 8
i3 TCD A WG 7T 2250045 JF A L 78 14 dik
A o AR L I 3 g 2 Y S
1 #wBEFE
L1 Nt SHER AR
L1 AMEbRHE. (1R 2010 45 rp [ ikl i M 4 gy 7 48
T T T B Sk L O AL A2 I of 5 (2) A AP TCD i i
T, BE /R T T A I AT 5 (3) KMk b 3k (MCA) IfiL i 3
J1 27 A A 5 i I A PR A 7 12 Wb v« QD WA 40 0 e
(Vs) =160 cm/s, B F- 24 MLGHEE (V) =120 em/s; @) fERAR
SRS s ORI 3 U FLLAE 2% ¥ Hh B s ORI M7 b 1y o i D
AT i L 9 o R AR s RT3 SR FRIE B
112 HEBRbRE. (D BFE SHREA 2R i T R B = 5 (2) Bk
A i L I 52 v 8 O e B il A RS A3 5 (3) [l 25
Sk MO A S 50 % 5 (4) RMAIR AT 25
1.2 fREIERRSE

W 20104 1 ] —20134F 10 A HHRERR =R AL 5tk
DTS B 22 NRHMEBE R TT I 2R SR LA rp B2 AR I R 5%
Fhe AR 17261, BT 12 A, Jevs 114 (4 12k A& 3 4
RGBS A, 4 IR B TAMBTTZE25) . DHFER 5k 161
1, FE4E % (65.4 +5.1) %, Ttk 112 491, 2ot 49 i, AT Be b
[ A% 15 do AR 2 A AL IR AL T 2 24 (BT e A 7T 45
20 mg/d) B 53R 2520 (83 ) S FH 254 (78 451) , £ Bt 1)
[F1) A 245 (L 1S B i o I A5 A A 7T 28 25 1) SR I o AR T 24
o AWISIRYT 7 S B BEAE B2 D2t , AT R E Y
XA A 0T B SR E . ARk 2E R
G # XL (P>0.05) , BAT AT UL, WA 1.

x1 MABE—RIBILE
Tab 1 Comparison of general information of patients be-
tween 2 groups

el S e

il (1=83) (n=78) e P
THER, S 67.6£53 032£49 126 0
Bk (%, %) 54(65.1) 58(744) 164 020
FEE AR PERNHS I 8531476 8054418 108 029
AIFE, IR, %)
FlRINAE 16(19.3) 14(179) 005 08
AR 15(18.1) 16(20.5) 015 069
IR 18(21.7) 16(205) 003 086
AR 28(33.7) 25(32.1) 005 082
1.3 BIFAR

BTFEAAMBTT 5 20 mg, FUAK, qd, S 7Ry 34 H o AT
24 FEOR WOV AT LRI UV B IE ROV A . ARt
WLZE RN JILREE T o 8% 5 19 (/0 T IE S e B BR 24 ), Her 349
SR LR I, 2 ) 2 2 I VU6 B O v, (ELAR WL A 54
This SR T2

)RR B B A AR AP AER FER 3R L
A A SRS T MAMEGIT . EERSIF st

TEHE 2014 FH 5 HE 18

/R A2 25 (BT R]DEAS S R 100 mg, AR, qd; iR S Sk
FEE A 75 me, TR, qd) 5 B 24 Ol 28 - 2 8% A 30 mg, 11
i, qd) s BEARTR) R 2 e s R 24 (4428 Bo F 10 mg, AR, tid; i
R H 2.5 mg, AR, qd; &G R 500 g, IR L tid) .

14 HZRIEHR

SRS RS R AR 1R SE S MCA IR L 80
2N DL PEAL T4 T RS 4 R 12 J8 B PR O A
MCA [l 8h 1A . LA Vi Vs 81385 (P A PEM
MCA Il sl 15 a5
1.5 SEitEAH=*

i FH SPSS 17.0 G it 2= 5144 . 45 MCA I i 3l J1 48475 1
JEAPY 4R 12 S8 BT AR B L R L 22 49 BT (One Way
ANOVA) , [fiL 3 8h F1 215 L 40 1] 22 5 % FH A ST e K 56, PEAN AN
[i] i 0 g7 1) I 97 80 0 2 0 Rt P X ¢ Rz 6o B0 bR
FHe ks, DL BRI L) P=0.05 7E kB 7k i, P<<0.05 2%
SABEGIEE L.

2 #R

ABE LR N (4 JE B, R 2H 2 i i P A o R GE MCA Y
Vm, Vs PUEZ B L5, 22 5 04242 X (P>0.05) 5 12
i, SAE 2t 2 B MCA T VST N R, 25 A 5%
T L (P<<0.05) , JZj2H /3 MCA ) Vi . PL{H T R, H 22
SRGE L.

TG AMTTIR25697 AR5, 5 1R IS MCA Il
AN 124 HLEE , MCA 9 Vi Vs PL{E A freh 3% , (H 25 % L8 it
2R S kSRR T 25 5 12 JEIRE, s MCA (1) Vi, Vs W] S U
R (P<0.05), AEFIZELLIR%E MCA Y Vm Vs PI{E 5 &% 1
N EEEE, B )R 4 (12 JH 22 ¥ oS 2E i L (P>0.05) , L
z2.

R2 WAHBEXRMFBARERE MCA MR 1FIEiREE
(xxs)
Tab 2 Comparison of MCA haemodynamics between 2
groups at different time points(x+s)
iz 1R _ 4J A 12 A
i gl i N 3 | i E ]
Vm,cm/s 1389311653 136.1141589 136321777 1356241602 130.68% 1535 13224£15.78
Vs,cm/s 18136£27.68 179.18429.18 1781312482 178.13+27.98 168.53£20.46™ 175.87+2846
PI 1254019 1224023 L19+017  122£039  091+019  1.03+028
SARZH LA P<<0.05; 5 1 J5 N HLE: . "P<<0.05
vs.untreated group: *P<<0.05; vs.within a week: “P<<0.05
3 itig

ARG & I, AV T 28 25 A s I i i i/ o Forte-
za A SFOIFGE & I, R R S BT At T T AT B i S il A5 6T 4 S
o7 7 A0% ) ML A8 11 i I & 46 SNV - Ford AL S5 ML IF 5%
BRI, A R C 2N AT TS 23R 7 0 R B N
AL TT 25967 1 HECE S 30T A% A T N I3 sl 12 3R
% . Rosengarten B A5 5T & B0, w5 77 i (1 BTG AR AL 7T
(80 mg/d) KA YT 1T 2 i JR A I I 4T 4R oh g, (U2, b
IR 0 T G I HERR T B & AFTE AN I SR AR 1 R,
PRI At 7 T 28 2456 F 3 28 R (A I3 30 0 2% R s AT 2 R 0
1o ABFIEEEHR LI, 4 T4 TCD Al % B E 2477 MCA Il
P AP R AT T S 26T AT e L o R PR A
TTHS2GIRYT T A 0N IS B2 A IS 1 st

M b3 25 50T 5l Y DR R S SR P R I — AL R A

China FPharmacy 2014 Vol. 25 No. 18 - 1683 -



(eNOS) Ay _E i Al — S AL AL (NO) 97 5K 1L 1 FH A S At 7T 28
M PTRAEM . Shabanzadeh AP SR I 1 4% Hh Bl AE R T
U R B, AT 2 JE THUAL B 4G T iR AR e A T T A R,
I PR HE AR 28 D) BE R 5 FE B 947 BT t3% . Amin- Hanjani
S SFIBIFSE & LS ARABTT VR 7 Mk b S BRAESE A B, mT K B
eNOS /K- b [R]I HA TR 45 SR SR T T 2R 2 8l
R I35 eNOS 7K1 B JRIAT 3G o SRl A e ARBIF 5 2 WL, v 7
Tk BB AT AT B R LR M T A SO SZ A e L AR Y
I LA 5 44 S I, 1 — 2B NO (A 4758 I 4 P R i s
w4 SO ROAE R 20T AR P T T 2R 25097 R B IR 3
R,

DA 5l K S AR B A P — A R AR SN R, Sl EE P B
P93 BB B TR H RTS8 Sl kR AR AL i 46 3 R 3R .
TEA RN RAED T2 T, 1AL e — 20 DA £58 P05 266 B A
SRR BESR B WG K AT T2 16 RS PR R 22 R GEAE
240 PR i S B — SR AL AU i (INOS) ™ iR R AE I 1o
(TNF-a) \ FIAA R 1(IL-1) T4 Ey (IFN-y) S5 (9772, X
BERPEANMI N T 1ES 5 PR R 20 728" T i is AL 4h
LIRS | ML/ N AL FIRE IS 0, P & 3 T BRI, flyT 2R
2yl R bR 2 M A RE I Y A 2D AR A
FEE KBRS o AT R BT T 24 %08 A8 P N I
B 1 S PR B i A v £ 3 BB I 3 3 2 — e VR LB
DCE R AR AT T 2625 12 Jl, S5 R A IR 24 4 Fe A, i oL 37
I EdeEERA GRS AR ST 2R 2 R AE
T FE U S KRR AL I T A G

25 b AT I 2G0T AT IO A AR A Sl kO A B S P
A7 e B8 LA 80 0 RS o AR AT BEAY I A R
eNOS 4 13 \NO B4 5 I 4 A A AL 7T 28 28 i B R A1 1 -
AT W AFAE— 5 B Sy BRAE QA A A R Bl 7 I6F ) L, A
T E—BW .

S S0k

[ 1] Endres M.Statins and stroke[J].J Cereb Blood Flow Met-
ab,2005,25(9):1 093.

[2] Elkind MS, Sacco RL,MacArthur RB, et al. The Neuropro-
tection with Statin Therapy for Acute Recovery Trial
(NeuSTART) : an adaptive design phase I dose-escala-
tion study of high-dose lovastatin in acute ischemic stroke
[J].Int J Stroke,2008,3(3) :210.

[ 3] Shabanzadeh AP, Shuaib A, Wang CX.Simvastatin redu-
ced ischemic brain injury and perfusion deficits in an em-

bolic model of stroke[J].Brain Res,2005,1 042(1):1.

[4] Wang H,Lynch JR, Song P, et a/.Simvastatin and atorvas-
tatin improve behavioral outcome, reduce hippocampal
degeneration, and improve cerebral blood flow after ex-
perimental traumatic brain injury[J].Exp Neurol,2007,206
(1):59.

[5] Forteza A, Romano JG, Campo-Bustillo I, et a/.High-dose
atorvastatin enhances impaired cerebral vasomotor reac-
tivity[J].J Stroke Cerebrovasc Dis,2012,21(6) :487.

[6] Ford AL, An H,D’ Angelo G, ef al Preexisting statin use
is associated with greater reperfusion in hyperacute isch-
emic stroke[J].Stroke,2011,42(5):1 307.

[ 7] Rosengarten B, Auch D, Kaps M.Effects of initiation and
acute withdrawal of statins on the neurovascular coupling
mechanism in healthy, normocholesterolemic humans|[J].
Stroke,2007,38 (12):3 193.

[8] Amin-Hanjani S, Stagliano NE, Yamada M, et al. Mevas-
tatin, an HMG-CoA reductase inhibitor, reduces stroke
damage and upregulates endothelial nitric oxide synthase
in mice[J].Stroke,2001,32(4) :980.

[9] Endres M, Laufs U, Huang Z, et al.Stroke protection by 3-
hydroxy-3-methylglutaryl (HMG) -CoA reductase inhibi-
tors mediated by endothelial nitric oxide synthase[J].Proc
Natl Acad Sci USA,1998,95(15) : 8 880.

[10] Yamada M, Huang Z, Dalkara T, et al. Endothelial nitric
oxide synthase-dependent cerebral blood flow augmenta-
tion by L-arginine after chronic statin treatment[J].J
Cereb Blood Flow Metab,2000,20(4):709.

[11] Stanislaus R, Pahan K, Singh AK, et al.Amelioration of
experimental allergic encephalomyelitis in Lewis rats by
lovastatin[J].Neurosci Lett,1999,269(2) . 71.

[12] Stach K,Nguyen XD, Lang S, et al.Simvastatin and atorv-
astatin attenuate VCAM-1 and uPAR expression on hu-
man endothelial cells and platelet surface expression of
CD40 ligand[J].Cardiol J,2012,19(1) : 20.

[13] Bevilacqua MP, Pober JS, Majeau GR, et al.Interleukin 1
(IL-1) induces biosynthesis and cell surface expression
of procoagulant activity in human vascular endothelial
cells[J].J Exp Med,1984,160(2) :618.

(ks H391:2014-01-23 &[] H 41:2014-02-26)

ERDENTHNESESIEEERP—TRSTRAN

AT 201444 A 10— 11 H, BHFE BAEMTAETZE
G2 B FATARBIAT BUEL L T, B T S P B A R SR TR
PG TARIEAT R RWE . 76 B BB R = 3w ik 5 r , 9
WHA S S 52 T e 17112 MR E ML= 54 M
Tt R 7 AL GRHE R, gt T — A5 MO 3R B IR AR W IO
W VA 7845318 R WF 98 BIr e S0 B i A 7 TN i

- 1684 - China Pharmacy 2014 Vol. 25 No. 18

NG, A BRSO B Tk . AR TR E AR,
WFLWT I T A S DA AR, itk — A5 s 1 T U fg 4L
il BT BT R Al S 1) B 0 B 3R A AR T T A8

B R AR AR & 2 5y 2 2 b PR SR A 6 £ B [
HESIM TR

HEZEG 20144555 25 3545 18 )



