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ABSTRACT Objective: To investigate the effect of oxiracetam combined with atorvastatin on serum nitric oxide (no), matrix metal-
loproteinases (MMP) - 9 and endothelin (ET) - 1 levels in patients with vascular cognitive impairment. Methods: A total of 70 patients
with vascular cognitive impairment, who were treated in the Second Affiliated Hospital of Southeast University from January 2015 to De-
cember 2019, were selected and randomly divided into two groups. The control group was given oxiracetam alone, three times a day, 0.8 g
each time; the observation group was given oxiracetam combined with atorvastatin, 20 mg each time, once a night. The scores of MMSE
and Moca, the levels of serum NO, MMP-9, ET-1, fibrinogen, total cholesterol, plasma viscosity and triglyceride were compared between
the two groups. Results: After treatment, the effective rate of the observation group was significantly higher than that of the control group
(P<0.05). The MMSE score and Mo CA score, serum NO levels of the two groups were significantly increased, but the serum MMP-9
and ET-1 levels, fibrinogen, total cholesterol, plasma viscosity, and triglyceride levels were significantly reduced (P<0.05), and the above
indicators in the observation group were significantly better than those in the control group (P<0.05). Conclusions: Oxiracetam combined
with atorvastatin has better effect of regulating lipid on patients with vascular cognitive impairment, and can improve their cognitive
function and hemorheology. The mechanism may be related to the improvement of serum NO, MMP-9, ET-1 levels.
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Table 1 Comparison of therapeutic efficacy between two groups [n( % )]

Groups n Effective Valid Invalid The total effect rate
Control group 35 15(42.86) 10(28.57) 10(28.57) 25(71.43)
Observation group 35 19(54.29) 14(40.00) 2(5.71) 33(94.29)*

Note: Compared with the control group, *P<0.05.
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Table 2 Comparison of MMSE score and MOCA score before and after treatment between two groups(xt s)

Groups n MMSE score MOCA score
Before treatment 20.39+ 1.75 17.13+ 1.24

Control group 35
After treatment 23.84% 2.17* 19.38+ 1.59*
Before treatment 20.44+ 1.63 17.09+ 1.32

Observation group 35
After treatment 26.31% 2.49 23.14% 2.25*

Note: Compared with the control group, *P<0.05; compared with before treatment, “P<0.05.
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Table 3 Comparison of serum NO, MMP-9 and ET-1 levels between two groups(xt s)

Groups n NO( wmmol/L) MMP-9( ug/L) ET-1(pg/L)
Before treatment 49.36% 11.27 8.32+ 1.57 77.39+ 12.84
Control group 35
After treatment 57.26+ 13.84* 6.31% 1.24% 62.48+ 11.39%
Before treatment 50.43+ 10.29 8.24+ 1.69 78.15+ 11.36
Observation group 35
After treatment 64.17+ 15.46* 4.59+ 1.13* 54.13% 10.29**
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Table 4 Comparison of fibrinogen, total cholesterol, plasma viscosity and triglyceride levels between two groups(xt s)

Total Cholesterol Plasma Viscosity
Groups n Fibrinogen(g/L) Triglyceride( mmol /L)
(mmol/L) (mPa-s)
Before treatment 5.49+ 0.52 524+ 1.13 2.04+ 0.31 2.02+ 0.25
Control group 35
After treatment 497+ 0.42* 3.67¢ 0.52° 1.73% 0.24* 1.45+ 0.18"
Before treatment 548+ 0.57 5.22+ 1.26 2.05+ 0.32 2.03+ 0.27
Observation group 35
After treatment 3.36% 0.25% 2.41% 0.13*% 1.19+ 0.13** 1.04+ 0.09%*
. LI LB A, ARG 4R
3 i

057 P DA R0 2 A1 A M L6532 s - 35 A i 240 e o1 2
RE T R0 RESLUR T IR NG B & A B AR LA % I Y0 24 37 3]
RELASS5 Z 0 IR RN , B AR AR B SR YT, AT LAE— 2
T B AT R o | I 52 00 0 A R A 8 I s B
E KOS DRI S , BRI 487 A & T D i LA S M A8 BE () 285 ) i AR ek
7, 3 LA P A e 2 R L 3 D, I AT TR T BB AZ AR T LA
6 1t 348 9 T R 2 A BEAS, Jon EE R A 40 R, B G
THERAETFRIRR Sy, HE I AT AR, L IR BT L
SHUNBE AL RS T AT 2 0 BLEEHL , LR AR AR 2 T R
TR I P, 1 10 LR AN T R A 5 BRI , (R AR 21
DA e o S 1 ot ARSI IS P AR IR e A A R 617

BIFCARAMTT 2R Y7 oA FE 8 T Ab S5R & 26 1= R I i
PR, EAT AT U R0 A s R AN RO R AY T
Fes TGP ] HMG-Co A YR JEGIYTE M | 355 SRR BT
HUL B S S s K R0 1) J R AR 02, BT EARAT T 18 A
BURAER , vl ZHh E SOV R T i ik, AP R B,
MELLH i) MMSE TE43F1 Mo CA 430 B 58 &5, B EL4H iy 2F
AR R R MR H I =R AR, %
BARIPESHER A BT A T AR B0y RN e, i gk
INAITREFN MR AR 2 . FR Y, BTG R TR AUEAT AR
T RN DI RER AR 2P ROR , BB MR SR RN
Py P B g B EAL DL BT A 2 R A AR PR AR SR, AE
il B- VERRE IR IR, VAT 28 fal i3 ) Ab 28 5 1 e A 34
SEBON , IR 28 v Bl 4% S R 45, T RE G AT fiE . 32
& AERR I SRIURIE AR AT T IR YT RE I 2 et R A N T g

NO F= 2 LA ML A B AR G000, A BSR A Y 5K 4
ROR, AT LA S5 it SR LA R RAEA BUR G0 4L , i B
A e 5 LA A ORI I bl R AR, MMP-9 AT LA
R S P A R B AR A R S PR VR A A, i m] L
T JAEFIE AR, X8 LG5 Pt i A IS | (o 1 5 e s M
T A A2 2457 , AL AR T RER . AT BIF5E & Sl
T MMP-9 [ =K 55 A A IR RS e 2B SR A OGP
ET-1 J2& — Rl H AT 15 AR ML 1 P A PA 0P I e 4 K, T
DAG 8 LAV UM i DR A 0 S B R ) X1~ "R AT
TR, MUAE PEARIRRG 8 25 A7 75— BN B DI RE 45, ET-1
MIFIB AT SRR IE TR Z R R IE . AWFTE A, WAL Y il
15 NO /K- 3% , 1fiLii§ MMP-9 il ET-1 KB ik, %
HH B PG SEI 5 BT e Al 7T RERA 2 TH 3 103 NO sk, AR il
1 MMP-9 [ET-1 /KF- i AT BESR A SN A BTHE A 7 TR )7 1
EPEN B A R ) — > B R

23 b, BV IS BT A A 7T 1A A AR R A A
BRI AR VE R, RERGE HO R0 D REFN ML IR A2 27 , HoAL ] vl
AESGEMLTE NO MMP-9 (ET-1 /KF-A XK,

5 % 37 #K( References)
[1] Bonnici-Mallia AM, Barbara C, Rao R. Vascular cognitive impairment
and vascular dementia[J]. Innovait, 2018, 11(1): e175573801876064
[2] Duncombe J, Kitamura A, Hase Y, et al. Chronic cerebral hypoperfu-
sion: a key mechanism leading to vascular cognitive impairment and
dementia. Closing the translational gap between rodent models and

human vascular cognitive impairment and dementia[J]. Clinical ence,

2017, 131(19): 2451-2468



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.9 MAY.2021

- 1681 -

[3] Malojcic B, Giannakopoulos P, Sorond FA, et al. Ultrasound and dy-
namic functional imaging in vascular cognitive impairment and
Alzheimer's disease[J]. BMC Medicine, 2017, 15(1): €27

[4] Klavdija Ovgar, Jure Potognik, Rakusa M. Vascular cognitive impair-
ment and vascular dementia [J]. Zdravniki Vestnik, 2017, 86 (7-8):
331-345

[5] Wallin A, Gustavo C. Roman, Esiri M, et al. Update on Vascular Cog-
nitive Impairment Associated with Subcortical Small-Vessel Disease
[J]. Journal of Alzhmers Disease, 2018, 62(3): 1417-1441

[6] Sanad MH, Marzook EA, El-Kawy OA. Radiochemical and biological
characterization of 99m Tc-oxiracetam as a model for brain imaging
[J]. Radiochemistry, 2017, 59(6): 624-629

[7] Yuzhen S, Baoquan X, Qiang Z. Nerve growth factor in combination
with Oxiracetam in the treatment of Hypertensive Cerebral Hemor-
rhage[J]. Pakistan Journal of Medical ences, 2018, 34(1): 73-77

[8] LiY, Jiang T, Fu X, et al. Atorvastatin protects cardiomyocytes against
OGD/R induced apoptosis by inhibiting miR 199a 5p [J]. Molecular
Medicine Reports, 2017, 16(4): 3807-3816

[9] ¥4 F 24 Zm % 52 ek 5 ilse AT 240 B AE L. o ML So
RERFS G de )], P aeah 24142 &, 2011, 44(2): 142-147

[10] foifdd JB, 35 3T & 77 % A 5 i o T BLiN Sm AT 649 s SR B0 R [J]. P
L% & 2%, 2018, 25(8): 135-138

[11] Kessels R PC, Eikelboom WS, Schaapsmeerders P, et al. Effect of
Formal Education on Vascular Cognitive Impairment after Stroke: A
Meta-analysis and Study in Young-Stroke Patients [J]. Journal of the
International Neuropsychological Society Jins, 2017, 23(3): 223-238

[12] Yao H, Araki Y, Takashima Y, et al. Chronic Kidney Disease and
Subclinical Brain Infarction Increase the Risk of Vascular Cognitive
Impairment: The Sefuri Study [J]. Journal of Stroke & Cerebrovascu-
lar Diseases, 2017, 26(2): €420

[13] Couteur DGL, Wahl D, Naismith SL. Comorbidity and vascular cog-
nitive impairment-no dementia (VCI-ND)[J]. Age & Agng, 2017, 46
5):1-2

[14] Montgolfier OD, Pouliot P, Gillis MA, et al. Systolic hyperten-
sion-induced neurovascular unit disruption magnifies vascular cogni-
tive impairment in middle-age atherosclerotic LDLr -/-: hApoB +/+
mice[J]. Geroence, 2019, 41(5): 511-532

[15] Iadecola C, Duering M, Hachinski V, et al. Vascular Cognitive Im-
pairment and Dementia: JACC Scientific Expert Panel[J]. ] American
College of Cardiology, 2019, 73(25): €3326

[16] Iadecola C, Duering M, Hachinski V, et al. Vascular Cognitive Im-
pairment and Dementia[J]. Journal of the American College of Cardi-
ology, 2019, 73(25): 3326-3344

[17] Higaki A, Mogi M, Iwanami J, et al. Beneficial Effect of Mas Recep-
tor Deficiency on Vascular Cognitive Impairment in the Presence of
Angiotensin II Type 2 Receptor[J]. Journal of the American Heart As-
sociation, 2018, 7(3): e008121

[18] Xu X, Gao W, Cheng S, et al. Anti-inflammatory and immunomodu-
latory mechanisms of atorvastatin in a murine model of traumatic
brain injury[J]. J Neuroinflammation, 2017, 14(1): e167

[19] Zamani E, Mohammadbagheri M, Fallah M, et al. Atorvastatin atten-
uates ethanol-induced hepatotoxicity via antioxidant and anti-inflam-
matory mechanisms [J]. Research in Pharmaceutical ences, 2017, 12
(4): 315-321

[20] Ludka FK, Dal-Cim T, Binder LB, et al. Atorvastatin and Fluoxetine
Prevent Oxidative Stress and Mitochondrial Dysfunction Evoked by
Glutamate Toxicity in Hippocampal Slices[J]. Molecular Neurobiology,
2017, 54(5): 3149-3161

[21] Zhao Y, Peng R, Zhao W, et al. Zhibitai and low-dose atorvastatin re-
duce blood lipids and inflammation in patients with coronary artery
disease[J]. Medicine, 2017, 96(7): e6104

[22] Park J, Kwon OS, Cho SY, et al. Chronic administration of atorvas-
tatin could partially ameliorate erectile function in streptozotocin-in-
duced diabetic rats[J]. Plos One, 2017, 12(2): e0172751

[23] Troyanov Y, Landon-Cardinal, Océane, Fritzler MJ, et al. Atorvas-

[t}

tatin-induced necrotizing autoimmune myositis: An emerging domi-
nant entity in patients with autoimmune myositis presenting with a
pure polymyositis phenotype[J]. Medicine, 2017, 96(3): 5694

[24] Peng P, Wei W, Long C, et al. Atorvastatin augments temozolomide's
efficacy in glioblastoma via prenylation-dependent inhibition of Ras
signaling [J]. Biochemical & Biophysical Research Communications,
2017, 489(3): 293-298

[25] %, FAL, FHEKX. FHRALIT R E Yo B A fe 2 il
5 1 4 o o ik o 30 03 2 (1. 52 R 16 Ak 25 2 A, 2016, 2009):
36-38+47

[26] Zhu B, Bradford L, Huang S, et al. Unexpected Diversity and High
Abundance of Putative Nitric Oxide Dismutase (Nod) Genes in Con-
taminated Aquifers and Wastewater Treatment Systems[J]. Applied &
Environmental Microbiology, 2017, 83(4): AEM.02750-16

[27] Chen J, Xu W, Chen Y, et al. Matrix Metalloproteinase 9 Facilitates
Hepatitis B Virus Replication through Binding with Type I Interferon
(IFN) Receptor 1 To Repress IFN/JAK/STAT Signaling[J]. Journal of
Virology, 2017, 91(8): e01824-16

[28] Zhu JJ, Zhao Q, Qu HJ, et al. Usefulness of plasma matrix metallo-
proteinase-9 levels in prediction of in-hospital mortality in patients
who received emergent percutaneous coronary artery intervention fol-
lowing myocardial infarction [J]. Oncotarget, 2017, 8 (62): 105809-
105818

[29

—

Yajima I, Kumasaka MY, lida M, et al. Arsenic-mediated hyperpig-
mentation in skin via NF-kappa B/endothelin-1 signaling in an origi-
nally developed hairless mouse model [J]. Archives of Toxicology,
2017,91(11): 1-10

X, A, R O 8 R AT B 1 IR B 6 T
Mk sn o fe AR BRI [T]. oL A B 25, 2017, 57(18): 57-59

[30

[l



