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[(# ZE] HM: WEEEND-LIME (D-gal) WERRESRL, #7 HiE S0/ B DG
IRERE AR AR, IR FEATLE AT . JF¥E: 50 H C57BL/6T /N BUBE AL 4> Jg % B 41 #1100, 200, 400 K
800 mg-kg 'D-gal#fl, 4110 H ., KWRE D-gal 41/N R H R T ES AN D-gal, & H 1K, R4
N BRE GF SF AR A R K o W 5 2 /0N BRSBTS AROK B, SR I R HT ) {E IC RIC AT 2 sl g 5256
/N BURC AT Bsf ) 3 Ak 4% 4 /0N Bz sl Dh R A8 g, 3l B P AR U0 S5 30 Y 2K S50 K Morris 7K 2K B S5 50
PR 4 /N BN T e, HE 3 (508 [C 3 (022 2 241/ RUR 48U BB B R B, s 4l 8k 2 146
W2 20 /0N B ZH 2 B- 2R FLE AT I (B-gal) HEEERIATENL, W90 E & PCR (RT-qPCR) ¥4 I
H/NRIBESAM P AR (L)-18. MIERIEH F o« (TNF-a). IL-18 Ffl1IL-4 mRNA ik K,
Western blotting 1 7 il 2 2 /)N [ T 240 21 P B-gal . pS3 M pl6 FE AR A K. G| XFTHRA MLk
J# D-gal /NI AR B K a3 — 30, 2R EGIFFE X (P>0.05), RoKE %5 51T
B (P>0.05), B FESD-gal 55 )G, SXHIA L, 200 f1400 mg-kg ' D-gal 40 /N BT BT
I B (P<<0.058 P<<0.01), 200 mg-kg ' D-gal 41/ BUCK-IFA] B B 4E K (P<C0.05), 200F
400 mg-kg ' D-gal 4 /)y BUIR 9 45 08 2 F A% (P<C0.01), 100, 200, 400 1 800 mg-kg ' D-gal 41 /)
B AR R BEEIL (P<<0.055K P<<0.01), #bEE MBI (P<<0.05), FSHHERLE, 5
xR AL HE %5, 200 mg-kg ' D-gal 41 /05 Bk 3k V5 R 1B B 8 (P<<0.05) . HE 3% (4 f e I 44 (6 W 4%,
5% 4 A, 200 mg-kg ' D-gal /N UG S A 2 oo HESI AL . MY R B 4 A L B A4
) SEE, Je R @ BN AR I Wb . s USRI, S5 X IR A, 200 mg-kg ' D-gal 4l
INRIFETHLICATIX . CASX I ZE (Cortex) X B-gal R 5EFHMERIA . RT-qPCR /KM, 5T
MR &, 200 mg kg ' D-gal /NG G4 21 IL-18, IL-18 Fl TNF-a mRNA # 35 7K - B & 7} &
(P<<0. 058 P<<0.01), IL-4 mRNA FKIkAKF-W B FEL (P<<0.01). Western blotting 4, 5% B4
Fe#, 200 mg-kg ' D-gal 41/ BUE D 41 41 B-gal . p53 Fl pl6 2 [1 3R KK F M B Tk (P<<0. 058,
P<<0.01). &8 45 H 4 /NEUE TS 200 mg-kg ' D-gal, #5458 J AT il f& 56 2 A1 S A0 ) B B /)
BRAAY
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Optimization of preparation method for D-galactose-induced
mouse model of aging-related cognitive dysfunction

SUN Han', SUN Weilun', WANG Huifeng', MA Wenli', XU Huali', FU Wenwen"*
(1. Department of Pharmacology, School of Pharmacy, Jilin University, Changchun 130021, China;
2. Pharmacology Laboratory Center, School of Pharmacy, Jilin University, Changchun 130021, China)

ABSTRACT Objective: To discuss the suitable concentration of D-galactose (D-gal) and modeling period ,
and establish its induced aging-related cognitive dysfunction model in the mice, and perform a
comprehensive evaluation. Methods: Fifty C57BL/6J mice were randomly divided into control group and
100, 200, 400, and 800 mg-kg ' D-gal groups, with 10 mice in each group. The mice in various D-gal
groups were subcutaneously injected with the corresponding concentration of D-gal once daily; the mice in
control group were injected with an equal volume of normal saline. The body mass and water consumption
of the mice in various groups were monitored; forelimb grip strength test and experiment on the ability of
pole climbing sports were used to evaluate the motor coordination ability of the mice in various groups;
novel object recognition test, Y maze test, and Morris water maze test were used to evaluate the cognitive
function of the mice in various groups; HE staining and Nissl staining were used to observe the
pathomorphology of brain tissue of the mice in various groups; immunohistochemistry method was used to
detect the expression of B-galactosidase (-gal) protein in brain tissue of the mice in various groups; real-
time fluorescence quantitative PCR (RT-qPCR) method was used to detect the mRNA expression levels of
interleukin (IL)-13, tumor necrosis factor-a (TNF-a), IL-18, and IL-4 in hippocampus tissue of the mice
in various groups; Western blotting method was used to detect the expression levels of B-gal, p53, and p16
proteins in hippocampus tissue of the mice in various groups. Results: The body mass growth trends of the
mice in control group and various D-gal groups were consistent and there was no statistically significant
difference (P=>>0.05), and there was no statistically significant difference in water consumption (P=>0.05).
After 8 weeks of subcutaneous injection of D-gal, compared with control group, the forelimb grip strength
values of the mice in 200 and 400 mg-kg ! D-gal groups were significantly decreased (P<C0.05 or P<<
0.01) ; the pole-climbing time of the mice in 200 mg-kg ' D-gal group was significantly prolonged (P<C
0.05) ; the recognition indexes of the mice in 200 and 400 mg-kg ' D-gal groups were significantly decreased
(P<C0.01) ; the spontaneous alternation rate of the mice in 100, 200, 400, and 800 mg-kg ' D-gal group
was significantly decreased (P<C0. 05 or P<C0. 01), the escape latency was significantly increased (P<C0. 05).
Spatial probe test showed that compared with control group, the escape latency of the mice in 200 mg-kg
D-gal group was significantly increased (P<C0.05). The HE staining and Nissl staining results showed that
compared with control group, the hippocampus neurons of the mice in 200 mg-kg ' D-gal group were arranged
disorderly, with obvious nuclear pyknosis, nuclear condensation, and abnormal morphology and structure,
and the number of Nissl staining positive cells was significantly decreased. The immunohistochemistry results
showed that compared with control group, the B-gal expressions in CA1 region, CA3 region, and cortex
region of hippocampus tissue of the mice in 200 mg-kg ' D-gal group were strongly positive. The RT-qPCR
results showed that compared with control group, the expression levels of IL-14, IL-18, and TNF-a mRNA
in hippocampus tissue of the mice in 200 mg+kg ! D-gal group were significantly increased (P<C0. 05 or P<C
0.01) , and the expression level of IL-4 mRNA was significantly decreased (P<C0.01). The Western
blotting results showed that compared with control group, the expression levels of 8-gal, p53, and p16 proteins
in hippocampus tissue of the mice in 200 mg-kg ' D-gal group were significantly increased (P<C0. 05 or P<C
0.01). Conclusion: The aging-related cognitive dysfunction model in the mice can be established by
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subcutaneous injection of 200 mg-+kg ! D-gal daily for 8 weeks.

KEYWORDS Aging; D-galactose; Cognitive dysfunction; Disease models; Mouse; (-galactosidase

TE SRR WL AR BRI PRI I E ) B AT M R
IR T AR . INEMEMERE,
AT TR AR R s BB R, FEL
RIhBE R | PR 5 Bk T B BB T XU 38 A
VBN Z A8 MBI DB, W 5 R IEHA
Feoe e e . uikiiRE . RS fE EEL . EA R
A R A5 K ) Ty Rl B A A Bl AR R 3R 2h R E R
N AR . DNA $ 45 R4k i T g B i 45—
ROUIARJEHR " Hrp, P& RExT w2 IH
O, LR AT MR AR H BB SR I O A D) e RGR .
Pt B AR L, % 2050 4F 4Bk 60 2 K DL b
N PR R B 2142 . Bl A BRON 1122 08 Ak 1 72
B, BRI A A AR R I B A g R A e
RAT R R & AR N BRI FIFE T FE R N 2
— L MRV R AL, WA S ) R AR iy
RHER TR T 5, 4320 AR SRR 3 5 25
W22 AR Y B LS S M A Y
HERR T, ARAE AR S50 R K N A 5 AR R BR
Tk Ak 2 Bl B 7 075 RN B S R TR A e 2 i
e, W AR LR AW, &R DB (D-
galactose, D-gal) TEIK P E AT 75 5 48040 0 ORI 58
FE IR, AT M AL AR i AR R A%
O HEERE . B, D-gal ¥ 5 58 2 4 02 1 T
KT R Z — Y R D-gal i /N RO %
BEALE B N, H G A S H bR v 1k R A Ik
., AELZREHE%Z (50~500 mg-kg ') .
TR A 2 AR (4~12 7)) RIEM I8 AR A 52 3
SR B, ARS8 I D-gal e B
B, B ENE R A AR, O IR R
A L B B T 2 24 W i 6 B 4 T ] KE RN AR o
b 1) S50 Sl R
1 #R5RE
1.1 BsHH. EEZ2RXNFME SPF XS JHIE M
P C57BL/6T /N 50 H, (Rl 21~23 g, I H 1L

TRASEYHERBATABRAF, SE5 S8 A4 7= 8]
JES . SCXK- (if) 2020-0001. WY 3& 4 14

R, W20 °C~24 °C, MXTE 65%~75%,
EWE G BRI AT A RS IR AR,
R A W, /N BUIE N PR R 3R 1R R AT SRR

D-gal (3£ Sigma-Aldrich A& ), & H B 6l 7R
AW BRI AR L O R DT NE ¥ (radio
immunoprecipitation assay, RIPA) 5¢ 4 %4 fift ¥ Al
XN BE R 2 fig 7 (bicinchoninic acid assay, BCA)
EHBOKEN XA G (EERRREWEARAR
L) AKX G B GR phRN 4 VR A B g ol (b
SAE B RAEYEARARTIEAT ), = A G
#  Marker ( BB 2 AR RMARAH ),
B-2F 7L 4 1Y M (B-galactosidase, B-gal) Pt 1k il
pl6 LR (R = JE A HE ARG IR A, p53 b ik .
GAPDH F1 3 AR 11 & 1k ¥ B (horseradish peroxidase,
HRP) #ric EH0 %R 1gG (U A4 A= ) 45 R A B
wl) o AT R RS (VisuTrack, EIEERK
PG BRH AR AR, BIREKA (EENBSA
A, FREEISFEAL (3£ E BioSpec A H ), HH
FEALA ) AL (PR RAEMRE (Bl A
Raw ], g F % (HA NikonAr]), 6 il
B (HAOLYMPUS A #l), SR 326 5E & PCR
(real-time fluorescence quantitative PCR,RT-qPCR)
AT RS (FHE Agilent AF] ) o
1.2 %BHhHoarBBEHMNE 50 H SPF %
CS57BL/6J /R, 34 1A Jot Bt AL 20 D9 X6f B ZH A1 100
200, 400 K 800 mg-kg ' D-galdl, HH10H ., &%
Scik [13-15]. U D-gal 41/NUEF A R AR
N D-gal I, 425 10 mL-kg ', B H LK,
B2 8 X M /N B S AR AR A SRk . B H
WIS BRI OK B, 2R 25555 4. 6 R 8 JE 4333
PEAT R INAT Ry o SR VAL /N B A O, AL A i
POEM K . TCHF 12 3 e 7 5250 . B ) AR R 51 52
B Y $E S K Morris K R SR . 1422 8 S
AU/ B BT BRI 3 5 8 JRAT A A I o8 A
o, MERETET 3% MG Lt Z AN W 15 mg-kg R F
ANER, BB/ BRI ZH 2] T 0 8 52 0 A O 4 A A
1.3 B4/ KRR AER X Ui HAOR R
%o BB E TREATRNE, FRH ARIURS, 218
KAV Ji5 22 8 H B R A TR B R AT, I sk Bos 2%
WefE, FIAR(Newton, N) KR o & /N U 42 I 1€
SHCEB A, B XEIE=30s (Bj k355 ).
1.4 RAFZFHR/NEEBERMNE A DK SAT R
IEMART AT 2 d b R PR 2o D e o AR
Tem, K50 cm A2 EHAT (FRIETEZE R H A ), Tit
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Ui 18] 7€ AR 2.5 em AR IEER o IR /N RSk W R
BT ERDUE, 10 s LA BR TUIC 2= AT 56 BT 7 I A] o
FUN R A 3 WGP IHS, 43 Uc(E] Fa 30 min.
1.5 #HahpkRA £k m &m0 REZRDITR S

SRy 3B B AT o A 1B BONE LY, /R
BTSEARE S A MRS ming 52 5 BN AR
W, A E X PR AL E A 2 e A AR, /N RO
IR SF I B AL A S BN, H R 5 min 5
WO /N, TETRE 1 h AT IE U 58 3 B B i

W, K I AW AR R TR B R B
ANTE A, RS 24 PR 7 B X FR . /N ER
T 1) 47 A - DR 49 4 S5 B B AR 0 SI2 56 4 N H
PRE 5 min. K H VisuTrack #4534 /)N Bz 2 S B
B REH KRBT IR I AR S ], S2 e 45 51
LU 8 B03RR o RIH8 BU =R R W ) A B[] / (4%
FOB R I (] + 2R IH P PR 1] ) < 10096 o & U il
AT 7500 & Mg 4 50 0 2 B LI PR AR T
Yoo WEL,

@)

K

K
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5 min

A

5 min
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5 min

C

A': Diagram showing adaptation period for mice on day 1; B: Familiarization period diagram on day 2;C: Test period diagram on day 2.
B SR LR SR

Fig. 1 TIllustration of novel objection recognition experiment

1.6 YRFTEBRAEMNSADRKETNE ZHRICERD
FeRERATH YREH3IDTEEMEWEHR
K 30em. 9 5cem. B 15cem), 34 EIE 12079
o MR /N BUE T Y 2R G XK, 1 5% 8 min
HS N R RS RE, /N BUTE % 22 3k
Ferh, HEAINAFBE N IRA LR, HHEAKR
B, DR/ S W] TARICIZ R ) IR R g
Jo ARZERHE= [ (ARZERE) / (BAE
WHEL—2) 1 X100% "o A4 o s 1 75%
LT AR B N AR LLTH R AU AR B o

1.7 Morris R#E T LA L4 DK ZE T
e SLEEWS5d, Ao TR (5 1~
4R) MzEBIRRLEE (F5KR). BEADLIR
B1. 2. SHARMR., &M ALAT S 3R & [ E T
B3, JEETKMm T 1 em b, /AR
4R, R MORTRI G BR A K S A /NER, i sk
WA, 60 s ARIBIF-H#, W5 S 26 IHF
W 15s, YIghdd, RFERLE (F5K) ML
&, BRI FEEXMRR B 1IRR) AK, id
S H 60 s P b RE VAR M B AR R BR A R s a] L AR
e YN RS FIRTRE vAY:

1.8 HERERRKFERK2M D ABARRA
HAEXA FEAHM 200 mg-kg ' D-gal 41/ B 1
TES 300 IS L Z A dE AT BRI, 43 0l FH 90048 A 3 4k
KFAY Z RS 0= HATHEERE, BUNR
EE T A% ZRPBEPEE 24 h, BEETA
W YIRSy AT HE Qe @ FJE IR Y 6, 62
BB TR 2 41/ UL ZUCAT X, CABIX 4R
7] (dentate gyrus, DG) XHIHJZ (Cortex) XJE
BRIV

1.9 SBEARAFELR 240 KBAR P B-gal
FaREHKL XA 200 mg-kg ' D-gal /)
R T 5 300 UL P B R AT R, 23 FH A A
FLER KRN 400 Z2 B W mE 28 A 0 = AT O T T E
24h, BUNRERE T 4% ZRP RS EE, M5
X B bR W) B-gal FEAT R A, Ot WMUBE R AR
2 /NI AHZLCATIX . CA3IXFl Cortex X B-gal &
SE. SN RV, RSN

1.10 RT-qPCR 4@ 24 A ELHAR T @
AA~#% (interleukin, IL)-13 i 7 3% 3£ B F a(tumor
necrosis factor-a, TNF-a) \IL-18 #= IL-4 mRNA
REARF  BUNRIED4Z, TRIzolBAZHUE RNA,
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W RNA 4 B Kk B 5 F RNA Mk B2
0.1g-L7", #i%: y cDNA, FP ik R kT H 13k
P14, 94 C7A8PE30s, 94°C. 5s, 55 CiE k155,
75 CHEA 10 s, FLAOMEH . RA 2RI RE
MR RIA A 5IF 50K 1.

1 PCRBIYFEH
Tab. 1 Primer sequences of PCR

Primer Sequence(5'—3")
IL-183 F: TGCCACCTTTTGACAGTGAT

R: TGTGCTGCTGCGAGATTTGA
1L-18 F: CAACGATGATGCACTTGCAGA

R: TGACTCCAGCTTATCTCTTGGT
TNF-a F: AGGCACTCCCCCAAAAGATG

R: CCACTTGGTGGTTTGTGAGTG
11.-4 F: GGGTTGCCAAGCCTTATCGG

R: AGACACCTTGGTCTTGGAGCTTATT
GAPDH F: GGAGAGTGTTTCCTCGTCCC

R: ATGAAGGGGTCGTTGATGGC

1.11 Western blotting 4 248/ K& LA LR P
B-gal.p53 A= pl6 & & KK AK-F  HUNRIE AL T
A A T AT A 5 R TR A A R Y RTIPA LM Uk
il s A0, Rl T4 °C, 12000 g 5.0 5 min,
R, SRHITBCA S 5T I 2 3500 60 22 FF o 2R
IV o 78 1200 | o6 B il R 44 - 5% TN A4 Tk i ¢
Ji2 B 3k (sodium dodecyl sulfate-polyacrylamid gel

-o- Control

= 100 mg-kg ' D-gal

-+ 200 mg-kg ' D-gal
27 -+ 400 mg-kg ' D-gal

= 26 800 mg-kg ' D-gal
z
=
20
o
z
>
)
<3
m 1
O H 1 1 1 1 1 1
1 2 3 4 5) 6 7 8

Time (week)

A

electrophoresis, SDS-PAGE) # i I+ H ¥k 7 5 %%
WA, BHEAR%% 2 PVDF K E, JFH
5% WiRg 4 W% £ 1 he K PVDF T4 CF —$iL
WEH B, B-gal (1:1000). p53 (1:1000) Fi
pl6 (1:500), HPBSTHWPER)G, ¥ PVDF
5 HRPFRICH EHi i IgG (1 :5000) FRBE
L h, i ECL k2% % Y6k 71 % 5 PVDF i, #H
TR BE AR FR GE RO I R R, R Image J
BAF BT LA K EE(E, LA GAPDH BN 2, iF
WHMEARBKE. HWEAREKF=HM
B KIEE/ NS EASW KEE.

1.12 %# %54 RH GraphPad Prism 10. 1. 2
BAF AT AT F 0o 45 AL/ BUAR BT & FiROK &2
[ 7] (SR (= N (<Y 5 o N [N G 1 = G = ol =
0k 3k VAR 0 K H b 2 R e 4 B I (R] i 2 2
IL-13., IL-18. TNF-a f1IL-4 mRNA % ik /K F &
B-gal. p53 Ml pl6 & 1K ik KV 456 ES 71,
Plrts®om, ZHBMERGEICBCRBRET
2257 HT . 2H ERE A Y B P L3R T LSD-r K 55 o
PLP<<0.05 2R A gt 2= L.

2 & B

2.1 B RKRERKAKE XA 5 100,
200, 400 F1800 mg-kg ' D-gal 41 /)N Bl b 488 4 J5 £ 44
Ko —5, 2R LHEITERE X (P>0.05), &
K 2 S g it @ X (P>0.05), WL 2,

-e- Control
-= 100 mg-kg ' D-gal
-+ 200 mg-kg ' D-gal
60 ¥ 400 mg-kg ' D-gal
800 mg-kg ' D-gal

Water intake(»/mL)

Time (week)

B

A': Body weight; B: Water intake.
B2 K4/ R EMRKE

Fig. 2 Body weights and water intakes of mice in various groups

2.2 B4 RATHEIR A A RRAT oA [T AN
MR EE S BoR . SxF A R, 4 R 6 AT,
100, 200, 400 #1800 mg-kg ' D-gal £H /N B i S5
MBI B AL (P>0.05), = 8,

200 1400 mg-kg ' D-gal 41 /)5 B AT A% 91 Sy 18 5 B
AR (P<<0.058% P<<0.01), 100 #1800 mg-kg '
D-gal 41 /N LA B PN 07 {8 22 5 38 T e iF 2 & L
(P>0.05), NEFSLHEER BN 50K,
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ARG JERT, 100, 200, 4001800 mg-kg ' D-gal 4
/N BRUTE T B ] JE B A2 £k (P=>0.05), Z% 8
i}, 200 mg-kg ' D-gal 41 /> §UE FF B ] B @ 3 K

(P<<0.05), 100, 400 1800 mg-kg ' D-gal 4 /)N Kl
€ ¥ B 8] 22 5 38 G i B X (P>0.05) .
2,

K2 A/ BET B E A 8

Tab.2 Forelimb grip strengthes and pole-climbing time of mice in various groups (n=10, xs)
Group Grip strength (F/N) Pole-climbing time (£/s)
(week) 4 6 (week) 4 6 8

Control 87.53+6.75 87.42+4.31 86.76+5.14 5.93+1.60 8.361+3.86 7.114+2.73
D-gal

100 mg-kg ' 83.54+4.10 85.65+4.62 80.04+5.45 6.1242.33 8.42+3.74 11.37+2.42

200 mg-kg ' 85.57+4.53 82.24+3.96 77.8445.36" 6.96+2.28 10.82+7.76 14.05+4.41"

400 mg-kg 83.62+5.61 89.50+4.97 78.05+6.71" 5.32+1.27 7.30+4.73 10.56+6.15

800 mg-kg ' 86.33+3.43 85.56+2.98 81.5745.26 5.41+2.42 8.08+3.22 9.78+8.34

'P<C0.05, "P<<0.01 compared with control group.

2.3 BHEIRBHEEERRANFE FYiKiN
Mg R Ros . SXTIRA i, 4. 6 M8
i, 100, 200, 400 #1800 mg-kg ' D-gal 4 /) §liz
B AR R RS FEE L (P>0.05), 40

6 JAl if, 100, 200, 400 f1 800 mg-kg ' D-gal 41 /)
ORI B 2E R e gt L (P>0.05), 558/
mf, 200 #1400 mg-kg ' D-gal 41 /)N B H 51 46 £ 4 9
WA (P<<0.01). W33,

#£3 A/ BRI AIUN RS 3 B BB AU

Tab.3 Total distances and recognition indexes of mice in various groups in novel objection recognition experiment

(=10, x=s)
Total distance (//cm) Recognition index (/%)
Group
(week) 4 6 (week) 4 6 8
Control 77.42414.93 71.254+18.91 76.684-35.37 59.65+23.02 48.194+13.11 65.544-9.30
D-gal
100 83.57419.89 73.03420.90 75.964-27.37 54.394-14.74 46.014+13.77 54.0649.49
200 mg-kg ' 85.95423.83 67.404+15.37 75.814+31.01 59.21416.96 46.64415.27 43.46+11.37
400 mg-kg ! 84.514+16.15 76.07+17.35 75.35440.42 58.67416.45 46.76+-18.49 44.19410.36"
800 mg-kg ! 86.864+12.73 71.794+17.11 77.22430.89 60.4647.93 48.904+16.71 57.58415.47

"P<C0.01 compared with control group.

2.4 BZHAPRBEAXERE YREFLRERDR:
XA R, TS D-gal 5 4R 6 5, 100,
200, 400 1 800 mg-kg ' D-gal £/ Bl A & &8 B %
oW Ak (P>0.05), % 8 B, 100, 200,
400 F1 800 mg-kg ' D-gal 21 /N [ & 38 8 R 4 W ik
MEAR (P<<0. 058 P<<0.01)., W4,

2.5 Bm)RARBEHERBAFBAFLZRAEG N
FENATAT SRR A R B 5 A kK, 100,
200, 400 F1 800 mg-kg ' D-gal £H /I il 1k 38¥ 78 (A 11
B3 (P<<0.01), WE3, 25 AR LK 8K

5% B4 %, 100,200,400 F11800 mg-kg ' D-gal 4
NECE bR G BR P B R g, B2 R TR
X (P>0.05); 200 mg-kg ' D-gal 21 /I Bk 3k 5
RIABE B3 (P<<0.05), 100, 400F1800 mg-kg
D-gal 2H /I Bk 3 75 AR 399 38 I H 28 5 TE 58 2 3
(P>0.05), WK 4F15,

2.6 2HVARERBEHRESERA HEME LY
AR R XA/ NI SHZ CALIX, CA3IX
DG X} Cortex X #1 2 ST HES) B 4% R 55 . FLRRIE M |
BT . JEASSST I, Je IR YL 60 M 20 i 5
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x4 BUPRYREZBHHRIER Control
100 mg-kg ' D-gal

Tab.4 Spontaneous alternation rates of mice in various groups 200 mg-kg ! D-gal

(=2}
(@}

in Y maze test (n=10, 2%, 7/ %) = 7-400 mg'kgﬂlD'gal
= . —- 800 mg-kg  D-gal
. . 2 40 T
Spontaneous alternation rate g % T *
Group = ey * Uk
(week) 4 6 8 = 1 ;\41:
g 20 - ® -
Control 63.84+9.81  64.76£4.90  68.78£3.60 2 -
m
D-gal
0 L L L )
100 mg-kg ' 61.51+7.80  60.35+4.11  60.23+£7.25 1 2 3 4 5
-1 - Time (#/d)
200 mg-kg 62.94+4.89 60.634+8.37 55.78+£5.14
400mg-kg | 64.98+9.70  64.74+6.74  60.89+5.25" "P<C0.01 compared with control group.
800 mg-kg ' 69.19+£7.21  60.12£10.12 58.73+6.06" B3 A% /N BUUN 25 1] b i ¥ R 30
"P<0.05, “P<0.01 compared with control group. Fig.3 Escape latencies of mice in various groups during
training
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A Control group; B: 100 mg-kg ' D-gal group; C: 200 mg-kg ' D-gal group; D: 400 mg-kg ' D-gal group; E: 800 mg-kg ' D-gal group.
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Fig. 4 Representative moving paths of mice in various groups during probe trial
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A Escape latency of mice during probe trial; B: Time spent in target quadrant of mice during probe trial. "P<<0.05 compared with control group.
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Fig. 5 Escape latency and time spent in target quadrant of mice in various groups during probe trial
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CA1X , CA3 X Fll Cortex X B-gal £ F 4 ik BH 1 % IL-4 mRNA &k KF 55X A, 200 mg-kg !
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Fig. 6 Pathomorphology of brain tissue of mice in two groups detected by HE staining (X 200)
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Fig. 7 Pathomorphology of brain tissue of mice in two groups detected by Nissl staining (X 200)
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Fig. 8 Expression of aging marker of B-gal protein in brain tissue of mice in two groups (Immunohistochemistry, X 400)

D-gal 21 /)y R 5 20 v IL-13. IL-18 Fl TNF-a
mRNA % 35 7K F B & 7+ m (P<<0. 05 5 P<<0.01) ,
IL-4 mRNA 357K B AL (P<<0.01) . W35,
2.9 24 R EDL ML P B-gal.p53 F pl6 F B £
FAKF HXFEA R, 200 mg-kg ' D-gal 41/
Mg gl 21 B-gal . p53 Ml pl6 2 18 7K ¥ B

JHE (P<<0.058; P<<0.01)., W9,
RIS

TR TR LR AR B T A8 Bl A i 356 K T 2 R
BB AR Hod, KIIhAE R E N oA
FERIEZ —, WRHNZEIICILE N TR, B2
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x5 2HNBERHARF IL-1R.1L-18 . TNF-a f IL-4 mRNA FR3xKF
Tab.5 Expression levels of IL-13,1L-18, TNF-a and IL-4 mRNA in brain tissue of mice in two groups (n=10, x=+s)

Group IL-1p3 I1L-18 TNF-a 11.-4
Control 1.0040.00 1.00+0.00 1.0040.00 1.0040.00
200 mg'kgf1 D-gal 3.20£0.44" 2.53+0.46" 2.16+0.57" 0.60£0.05"
'P<<0.05, "P<<0.01 compared with control group.
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Lane 1: Control group; Lane 2: 200 mg-kg '

D-gal group. "P<C0.05, "P<C0.01 compared with control group.
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Fig. 9 Electrophoregram (A) and histograms(B—D) of expressions of B-gal, p53, and p16 proteins in hippocampus

tissue of mice in two groups
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T A A0 SRR ] T Wk Je o 2 UM, Tzt
7 e DLl e — 2B A, AT A N B R
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A, JAE A E M (reactive oxygen species,
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