- 3634 - IREYES#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol22 NO.19 OCT.2022

doi: 10.13241/j.cnki.pmb.2022.19.006

SOD Rl B8 FIFRARBRI JR 22 R BRI N AU K P B BN Sl e

o F B oI Kk W FREC BRR®
(1 Bepi A REEBERREERl e/ 794 710068 ;2 PG4¢ [E PRI 3 pu0 BE B RS 5 4718 AL 7 ol B 7% 710100)

HE B VLK SOD dkb-& G 2 ] R 3% 5 % 5 (Alzheimer's Disease, AD ) /s R, 5 3] 11048 A B K o B AL K B % vh 3R 70/
BATARE S AR BAKTFZ MR, Fik: 80 32 A KM /)R, EpBmikT X6, My h 448.8F Ka(S
20), A 20 (M 48 ),SOD FFAEA 20 (SM 41 )= SOD f ok & F AL A4 (PM 41 ), £ % 8 RtAT Y Ko/ 2 g4 mlX,9-23
X, i@ N RESEE N AR F S A K(S F2 M 41) .6 mg/kg SOD(SM 48)3%, 6 mg/kg SOD #k4-%& & (PM 4) # A7 F B T,
b, FBE 16 X, 5 pL B B A B K(S 41,2 ul/ R)A ARL-42 FRAR(M 48 .SM 8% PM 48,2 pl/ R )iz F
DRAME, B & AD SRR, F 24 XA 3] R Y X TR ZOHNK. THF0RE RE, AL I—M K%K 8
ELISA sk & fG20 42 4 3 F 49 SOD 4= MDA K-F, ZR.1)/FAHF 0K 5% 8 X, &N HM £ F skt FEL, % 24 A% 31
R, 5 Sape MA R Y XEHRAREES WL RIPIR LR Z A FHMN RO BIREIES KT RBBARF o1 34 9
R3Em(P<0.05);5 M a48 , PM 4L Y HEH R AR EIES WEAKBR RN RAAOHIRKRIED W EREIAR LR
¥ R (P<0.05);SM 2855 M 0485k £ F Etheit &L 2) DRI 4 ¥ F SOD f= MDA M52 . 5 S 4a485k ,M 41 SOD &
M 2 T B MDA %3k 8 295 (P<0.05),5 M 284816, PM 48 SOD &M A 2 3 hn iy MDA # ik B 2 F B(P<0.05),SM 21 5
M ZBAR 2 R FEL, 3)SOD FiE Y X EHMAMIREKIES HERIAERENANALLOH T ORREIES HEL
AR R ZAARE, W MDA 28 5 Y # EHMAFREES HKEREFEETAARZaH POBRKRES KL A
WEI N 2 EA X, 4510 : SOD fk A% & LI MIEH T B2 ABL-42 i 569 BAL B R & AD /) R w947 % B4, SOD @k
E G R BT BT AR AR AD #9R K ik

H4218: AD;SOD; MDA ; 47 3 3 i) i,

hE 43S :R74;R749.16 STHRARIAFE:A X EHES:1673-6273(2022)19-3634-06

P-SOD Reduces the Level of Oxidation in the Brain and Improves Cognitive

Function in AD Mice*

CHENG Yan', LI Yang', GUO Jian-wei', ZHU Jing', LI Si-yvar?, XUE Rong-liang**
(1 Department of Anesthesiology, Shaanxi Provincial People's Hospital, Xi'an, Shaanxi, 710068, China;
2 Anesthesia & Comfort Health Center, Xi'an International Medical Center Hospital, Xi'an, Shaanxi, 710100, China)

ABSTRACT Objective: To investigate the P-SOD's effects on behavior and cerebral oxidative stress in AD mice, and to analyze the
relationship between changes in mouse behavior and levels of brain oxidation and antioxidant. Methods: 32 KM male mice were used for
adaptive breeding for 7 days. The mice were randomly divided into 4 groups: sham operation group (group S), model group (group M),
SOD intervention model group (group SM), and P-SOD intervention model group (group PM). After 7 days normal feeding for adapta-
tion, mice from these four groups were intraperitoneally injected daily for 14 days: group S and M with normal saline; group SM with
6 mg/kg SOD, group PM with 6 mg/kg pET16b-PTD4-Cu, Zn-SOD. On the 8th day of intraperitoneal injection, after locating the right
lateral ventricle of mice by the stereotaxic apparatus, 2 wL of normal saline was injected into lateral ventricle in mice from group S,
whereas 2 wL of AB1-42 oligomer (1 wg/mL) was injected into lateral ventricle in mice from other groups. The Y-maze and the
light-dark box test performed on the 8th, 24th and 31st day respectively. After the behavior test, animals were sacrificed and the fresh tis-
sue of one cerebral hemisphere was taken for SOD and MDA determination. Results: 1) Behavioral tests: There was no statistical dif-
ference in distance, duration and numbers of visits in novel arm of Y-maze test and in light box of Light-dark box test between mice
from different groups on the 8th day. However, on the 24th and 31th day, mice in group M showed significantly increased with those
above when compared with the group S (P<0.05). Differently, mice in group PM showed significantly decreased with those above when
compared with those from group M (P<0.05). 2) Compared with group M, mice in group S and PM showed significantly higher SOD but

lower MDA levels in brain tissue (P<0.05). 3) Correlation analysis between SOD/MDA expression and behavioral performance showed
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SOD levels negatively, whereas MDA positively correlated with visiting distance, number and duration in Y-maze novel arm and light

box. Conclusion: P-SOD intraperitoneal injection can alleviate AB+-induced oxidative stress and improve behavioral deterioration in AD

mice. The antioxidant function of P-SOD may be an effective method to prevent AD.

Key words: AD; SOD; MDA; Behavioral Test

Chinese Library Classification(CLC): R74; R749.16 Document code: A

Article ID: 1673-6273(2022)19-3634-06

YN

]

o}

FAT /R 9% T BRE ( Alzheimer's Disease, AD ) 2 — i DL #f 2558
TS RRHE Y AT PE R R IR R B A 2 RGN
I R AR SR . SEAERE ) T B LA R 32 B Bl AE S R
fiE o ESE R, (4% B- JEHIHEE 1 (B-amyloid Protein, AR )7EN
HIF 2 A bR EPITE AD I AREEAR S BUET 20 % 30 4E S 7E MK
HA P SR N, X ST ) AR (1N AB1-40 T AB1-42)7K
V5 AD BE M D 2N A YK R IEA DG, R AR
A e R BUR A2 ALY Ak, B2 R I Y 4R
AR AT R AR LAY, RIIHE AD KA AR RS- T A
B UL AL N I = MR B VI DG R AU A I Y BB AR AT
Z TR B SE B A R i, R A TE M
(Reactive Oxygen Species, ROS ) K = 4R 89, S AL 4k
Jif (Superoxide Dismutase, SODs) J2: £t %} ROS ##) 3= ZL 1 S AL 7]
B R 55, {2 SOD 43T K H 52 555k 32 (4, M L2 1 v
Jo# i B 24H AR RE A i R FEAE S, AR DRI R R T
pET16b-PTD4-Cu, Zn-SOD 4 ik iA -1, HEk
M (SOD filt & 25 1) R IR E B BERE 1, ) LAtk A RS
FEFRI N BT o 2 o2

K, A TRAR I AD & Jre A2 A540L A28 30-40 & 2 [,
Wit 3-4 A /N ABT-42 Mk = Bk RS, EESr AD /) AR
A {f ] SOD #ilt & 28 AT T WRYT , WA /N BAT 2RI,
W22 Mk 20 21 5) ¢ v SOD ¥ J FIl T — % (Malondialdehyde,
MDA ) KK 43HT/INRAT R 5 0 N L AT A K2 18]
FIKFR B AD ISR I ik

1 AR5 07

L1 Zh¥Rie R 5r4H

WS ELP/INGR 32 GG N BREE 7 K. BB 4 41
T ARL(S 40) AAL (M 21 ) . SOD THME A4 (SM 41 ),
SOD @& T HB A2 (PM 4 ). 7ESEH: 10-23 Kikf1254)
T, B S 4 4H AR BEEL /K 1P M 2H 258 /= R K TP .SM 4
SOD it %] 6 mg/kg IP PM 41 SOD fli &% 14 6 mg/kg IP, L
16 Ks, B S 1A 3K 2 pl/ R ICV, AL 4L AB1-42
2 pg HICV, SZEHE 8.24 31 KArHIHAT Y 2R EMAFIR
FEMER, AT RS S B — MR F BRoHT e 20 247
SOD il MDA #ill, Sz H /U R IR Anic , Hixok 5
PP Z IR, B H o BULEE/N BURPIRES o IR REE IR B R
FELE 20-25°C  MASHRE R 50% A4 o AT SE MR I8 1045
FEBE SIS S AN TR L T4 P B8 R AE s L i
TR ARt
1.2 SEEMINERN ABL-42 fHiE"

4% 7K AR (300-350 mg/kg ) i I v SRR T B2 /N R
W LT 7 [ 72 T 3744 <2 £/ (SR-5; Narishige , Tokyo , Japan )
k. 2% George Paxinos F1 Keith B.J. Franklin fif 42 i)/ i,
i 37 A 4o RS [200 LT I 1), 36 58 IRt /N BRA A = ) s
B, BIERTT X )5 0.45 mm R4 17 451 1.0 mm {4037 &,
TEFRIC ST S AL AT B AL, 4 Sl e i 9 4% B A
T3 #EE 2.0 mm, 248G 2 pg AB1-42 R K (GL
Biochem, Ltd ) Tl i 2= i, {4 S8 K J5 , B3 4t 20 min J5 ZH184K
IR RSS2 5 SR TR AR, FRRIHF TR XIS |, 5 /R
WUEEFRL 2 T80, ANFIFZE , ™% WIS BRI I 2 75
1EH o

...... | Plate | Home | Full Screen OO | Quit

g

— ./.\-f‘.“: e ——

FIGURE 35

B 1 /NRMRRE(LY ) FEEAE
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Fig. 2 Schematic diagram of Y-maze and light-dark box behavioral test
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Fig. 6 The results of SOD activity and MDA expression in 10% brain homogenate in different treatment groups (meant SEM)

Note: A: Detection of SOD activity in brain tissue homogenate; B: Detection of MDA expression in brain tissue homogenate
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