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Effects of MCIH486 on cognitive impairment and DNA oxidative stress in rat model of dementia
ZHOU Shan-Shan WANG Xin SHENG Li HUANG Dan-Hua CHI Li—-Jun ZHANG Li-Ming. Department of Neurology The First Af—
Siliated Hospital of Harbin Medical University Harbin 150001 China
Abstract: Objective To observe the effects of MCIH86 on the cognitive function and DNA oxidative stress in the rat model of cogni—
tive impairment induced by bilateral intracerebroventricular (ICV) injection of streptozotocin (STZ). Methods Sixty-four adult male
Sprague-Dawley rats were randomly divided into 4 groups: Sham (S) MCIH486 + Sham (M +S) ICV-STZ Lesion (L) and MCI-
186 + Lesion (M +L). The step-down test was used to evaluate potential deficits in memory retention. Spatial learning and memory
were tested using the Morris water maze (MWM). The content of hydrogen peroxide (H,0,) and activity of catalase (CAT) in the
cerebral cortex and hippocampal neurons were determined by colorimetric method. Immunofluorescence staining was used to measure
the expression of 80HdG. Results In the step-down test compared with the S group the L group had a significantly reduced latency
(179.1 +£41.3) but a significantly increased number of errors (3.88 +0.87) (P <0.05 for both) ; compared with the L group the M
+ L group had a significantly increased latency (250.5 +27. 1) but a significantly reduced number of errors (2.83 £0.64) (P <0.05
for both). The MWM test showed that the L group had a significantly longer latency (36.1 +3.59) than the S group (P <0.05) and
the M + L group had a significantly shorter latency (18.63 +3.73) than the L group (P <0.05). Compared with the L group the M
+ L group had a significantly reduced content of H,0, (P <0.05) a significantly increased activity of CAT (P <0.05) and a signifi—
cantly decreased positive rate of 8OHdG expression (P <0.05). Conclusions MCIH86 can reduce the STZ-induced cognitive impair—
ment and DNA oxidative stress in rats.

Key words: MCIH86; dementia; cognitive impairment; DNA; oxidative stress

: (12531303)
12013 -11 -01; 12014 -01 -19
(1980 -) o
(1954 -) o Email :2fx001 @ yahoo. com .



Journal of International Neurology and Neurosurgery

2014 41(1)

MCI-186 ( )
o MCI-
186
I
> ( Alzheimer dis—
ease AD)
AD
Y MCI-186 ( strepto—
zotocin ~ STZ)
DNA MCI-186
(  AD)
1
1.1
SD 64
300 ~ 350 ¢g»
16 (8 8
) 4 = (S) .MCI-186 +
(M +8S) ICV-STZ (L) MCI-186 + ICV -
STZ (M +L).
MCI-186 ( Edaravone Calbiochem );
STZ ( Sigma ); ( hydrogen dioxide
H,0,) . ( catalase CAT)
( ) 8-
(8 -hydroxydeoxy —guanosine 8 OHdG)
( Abcam );
IgG ( )4’
6- 2- (DAPI Sigma )
1.2
M+5S M+ L
MCI-186 9 mg/kg 1
14 d. o
1.3 STz
’ 110% 3 ml/
kg
o 0.8 mm 1.6 mm
4.0 mm

STZ 3 mg/kg. STZ
10 wl
o 48 h o
1.4
2
o 25 em X 25 em x 75 ¢cm
5 em
8 cm o 1
(3 Hz;
0.4 mA)
300 s, 2
( )
300 s ( )
1.5 Morris
Morris
e 150 cm
60 cm 4
10 em
2 cmo
30 s
60 so 4
( ) 5 ds
1.6 H,O, CAT
10% o 4°C 4000 g
10 min
1.7 8§ OHdG
4% 2 mm
80 HdAG o
PBS 10 min
0.5% Triton X-100 30 min 1% BSA
8 OHdG ( ) 4<C
o IgG (
) 30 min. DAPI
1.8
Morris



2014 41 1
Xt . SPSS 18. 0 (P>0.05). 3.
(ANOVA) P <0.05
2
2.1
« ) S
270.2 £21.4.M +S  276.3 +22.7.1L
179.1+41.3.M + L 250.5+27.1. L S
(P<0.05);M+L L
(P<0.05);S M+
(P>0.05). 1. 2 ©s
(P<0.05):"" L
(P <0.05).
1 s
(P<0.05);"" L
(P <0.05).
) S 2.25+ 3 Moris . S
0.44.M + S 2.13 £0.65.L 3.88+0.87M (P<0.05) ;%" L
FL 0 2.83 £0.64. L S (P <0.05).
(P<0.05);M + L L (P <
0.05) ;S M+S (p 2?2 KO, CAT
>0.05) . 2. L H, 0, 5
Momie | S (P<0.05);M+L H,O0, L
o (P<0.05). L CAT
C ) S 8.31£2.73.M+S 9.4l 2 O (P <0.05);M+L  CAT E
4421 36.1+3.59.M+L 18.63 +3.73, (P <0.05). S M+s
LS (P<0.05);M+1L H, 0, CAT
L (P <0.05);S M+S (P>0.05) - I
1 H,0, CAT
H, 0, (mmol /gprot) CAT(U/mgprot/min) H, 0, (mmol /gprot) CAT(U/mgprot/min)
S 8 48.75 +4.35 48.91 +4.53 41.73 £3.41 32.21 £3.45
M+S 8 50.96 £5.74 46.63 £5.28 43.31 +4.53 35.64 £4.17
L 8 73.87 +5.82" 33.57 +2.61" 72.44 +5.96" 21.19 +2.88"
M+L 8 54.68 +6.16** 42.54 +6.02%* 51.84 +4.22%% 29.57 +5.33**
S (P<0.05);** L (P <0.05).



2.3 8OHdG
L S

4 MCI-186

AD

ICV -STZ

MCI-186

o

(P<0.05). M+L L
(P<0.05). 4,
8 OHdG S (P<0.05);*" L
(P<0.05). A B 8 OHdG C D 8 OHdG
AD 11
( -
( superoxide dismutase SOD) . CAT
. SOD H, 0,
H,0, CAT H,0,
210 2, DNA 8
8-OHdG " . 8-OHdIG DNA
MCI-186 G C G:C—>T:A
DNA
MCI-186 8 -OHdG . 8 -OHdG
DNA W AD

Journal of International Neurology and Neurosurgery 2014 41(1)

e 10



2014 41

NFTs 8 -OHdG
16
MCI-186
17
MCI-186
3
MCI-186 MCI-186
50% ~65% 18 MCI-186
MCI-186 STZ,
MCI-186 STZ
CAT H, 0,
STZ DNA .
STZ
DNA
AD

Wu S Sena E  Egan K et al. Edaravone improves func-
tional and structural outcomes in animal models of focal cere—
bral ischemia: A systematic review. Int J Stroke 2014 9
(1):101-106.

Nakamura T Kuroda Y  Yamashita S. Edaravone Attenuates
Brain Edema and Neurologic Deficits in a Rat Model of Acute

2008 39: 463-469.
Uchikado H

Intracerebral Hemorrhage. Stroke
Kikuchi K Kawahara KI et al. Potential of
edaravone for neuroprotection in neurologic diseases that do not
involve cerebral infarction. Exp Ther Med 2011 2(5):
771-7175.

Vina ] Lloret A Giraldo E et al. Antioxidant pathways in
Alzheimer ’ s disease : possibilities of intervention. Curr Pharm
Des 2011 17(35):3861-3864.

Sharma M Gupta YK. Chronic treatment with trans resvera—
trol prevents intracere — broventricular streptozotocin induced

cognitive impairment and oxidative stress in rats. Life Sci

e 11

10

12

14

15

17

2002 71(21):2489-2498.
Lin MT Beal MF. Mitochondrial dysfunction and oxidative
2006 443

stress in neurodegenerative diseases. Nature

(7113) : 787-795.

2013 40(1):
70-74.
Zhao HF Li Q Li Y. Long—term ginsenoside administration
prevents memory loss in aged female C57BL /6] mice by
modulating the redox status and up-regulating the plasticity —
related proteins in hippocampus. Neuroscience 2011 183 :
189-202.
Arendt T. Alzheimer’ s disease as a disorder of mechanisms
underlying structural brain self —organization. Neuroscience
2001 102(4): 723-765.
Adolphs R. Neural systems for recognizing emotion. Curr
2002 12(2):169-177.
Martinez A Portero-Otin M Pamplona R

Opin Neurobiol
et al. Protein
targets of oxidative damage in human neurodegenerative disea—
ses with abnormal protein aggregates. Brain Pathol 2010
20(2):281-297.
Pohanka M. Alzheimer’ s disease and oxidative stress: a re—
view. Curr Med Chem 2013 21(3): 356-364.
Donati A Cavallini G Bergamini E. Effects of aging anti—
aging calorie restriction and in vivo stimulation of autophagy on
the urinary excretion of 8 OHdG in male Sprague -Dawley rats.
Age (Dordr) 2013 35(2):261-270.

.2

2013 39(3):274-278.

Pilger A Rudiger HW. 8 -Hydroxy—=2 " —deoxyguanosine as a
marker of oxidative DNA damage related to occupational and
environmental exposures. Int Arch Occup Environ Health
2006 80: 1-15.

Lin YK Zeng YS Qu ZQ
Alzheimer ’ s disease. Anato Res 2009 31(1):67-70.
Yoshida H Yanai H Namiki Y

et al. Oxidative stress and

et al. Neuroprotective
effects of edaravone > a novel free radical scavenger in cerebro—
vascular injury. CNS Drug Rev 2010 12 (1): 9-20.

Tabrizchi R. Edaravone Mitsubishi -Tokyo. Curr Opin Investig

Drugs 2000 1(3): 347-354.



