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Abstract: This work reported that the ethyl acetate extract'o ndary metabolites of endophytic fungus Galactomyces geotrichum could

improve the memory and learning ability of mice. With:D-galactose-induced the Alzheimer's disease (AD) mice as the model, the influence of
different levels of dosages of the extract-on, the contents of peroxfae dismutase (SOD), glutathione peroxidase (GSH-Px), catalase (CAT) and
malondialdehyde (MDA) in serum, liver and brain of the mice was investigated, using the Morris water maze test. The activities of choline
acetyltransferase (ChAT) and acetylcholinesterase (AchE) in mice brain were also evaluated. The results showed that the escape latent period of
the mice in each dose group was significantly shortened(p<0.05), and there was also noticable improvement in the spatial probe capability of the

mice. Compared with the mode , the activities of SOD, GSH-Px and CAT in serum, liver and brain tissue of the low, middle and high dose

groups were increased, while the

tent decreased, the activity of AchE decreased, as well as that of ChAT increased in brain tissue. The

findings in ted‘t the ethyl acetate extract of secondary metabolites could improve the memory and learning ability of the AD mice.
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B, EHCT S FTE R IR N BB, )
SRAE/K ik 120's, 0% 120 s /NG G e
G PR )45 B B 1] DA% 28 BT 15 A S PR B EL
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SIS AR SPSS 18.0 BT 0¥, “FHME+
FRiE 22 ( xas) R E R, ZHIAIAME LR F B e 3507 2
43 M1 A1 Duncan £ & LU AT, BEPEKT p=0.05.

2 ZR51He

2.1 Morris At g sz ih ik B

211 PRARZTRILER
=1 NREEENE
Table 1 The result of mice weigh gain

LR HREH gl
Ea=Pupit:| 6.37+0.23°
AL AT R0 5.80+0.10°

Ve FEbEsTRR 20 5.81+0.78°
e, Fo A PR A BB 20 5.83+0.25%

il 7.43+0.40°

F A F48 6.60+2.20°

AREA 5.830.49°

BAIR R 5.91+0.25°

E: BFIARE F KA LR B H(P<0.05), £ 1~7F.
PRI HANE], 2 OO R ZEAN A AR 3,
fibFatr A, RENESS REY: 8 A/
B 2iHE AR PTgm, TR EME
INEREMARBR AR FRTT I, HAth I

A, BURGHIELH /N BRI R 2 /N B pk S g

W0, AEIESY RS, A PhEERE, RBOERE. B9 D-
S FUHH/IN B A B A AU R RV BY 18 B A AR
NS . RIS, W R R
2.1.2 xf AD AR B 3] Fein T e A) 69 %
SERTAT IR : BRI IR 55 R 0
EEA—F, TREMZESR. WIS
R SO RE JI TE G M . &2H NS ) R
WK, WOBR I A . 52 A4 L,
HE TR ZE SRS R 2 85 T2 A 4/ lpp<0.05) . 55
BRLEAALL, fak. Ve BHET HR 2R S 4 e A
XREZH (p<0.05), HH. il LR R AR S A %)
R R i 2
S . 5 Ve B

PEXTIRALRILL, A ke BN,
T B IR e TR o PR A G D= S 7

ANBRE ST BRI
23 (AR S0 e RV H ) 0 A 5 T
SR, TREMER. HINTEE, Sk

L 25 FAALLE Morris 7KK B 5 801 & VB GRS
BA (R TA] B BAE K (p<0.05). FATERHIBZHAMK. .

e 7T B 7 ER/E SR it OB e T

(p<0.05), i fIE AL T S UREUR T Ve BRI
My H 540 e AR PEXT RZH R A — 2. PRV B4R
e P AT B R PRI 8] B G A K T AR R x4

(p<0.05). FEEFFINFESFIEIE &, 2B
BOGIE KIS . BEIAFIIRE O s R4 A 2L
3 D-F IR O R EACIZRE T E &S

® 2 ENATAIZ BIRRLER

Table 2 The result of locates the navigation and easpace exploration experiment

- TR B K A0S FAT G RBIK P& LRI
‘ 33.41+3.31° 4.43+0.50° 41.49+3.79°
74.73+2.03° 2.18+0.69° 19.85+5.00°
PR 2R 55.37+3.81° 4.34+0.30° 36.54+3.36%
8L 59.12+4.39" 4124053 32.11+3.87
66.57+4.13%¢ 3.50+0.35° 22.83+4.68°
65.31+6.30% 3.94+0.44° 26.01+3.58%
60.80+7.41% 4.33+0.47° 30.73+3.56™
st B 2R 70.47+3.21% 2.14+0.49° 19.64+4.74°

22 AEfAERRINEER

2.21 QDFBLI-1 KA RS #zt s R i
FREF= K I 42 MDA 4 697 7h

MF 3 TTHL, TR RIS IR 5 R o R 2
FA—F, TREMZER. SRR A
K MDA SR m T HH (p<0.05), Uiz

Wi, SHRAMAL, FHYEXTIRAFALF ., S
=41 MDA &R (p<0.05),

5 Ve FHMEGIERAIALL, gL/ A AN
KIgHZRH MDA & &E¥)/0T Ve BHPEXT IR, KA
PUAMRCRIET Ve BIMEXTIRA. K. . &flEd
HRAS A, Mg+ MDA & &5 T
8.29%. 12.71%#1 16.71%, JTAF41ZI+ MDA & &%



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.7

TR 17.75%. 20.41%A1 46.08%, KikiZHZ 4 MDA
S N 14.95%. 28.47%F1 36.48%. it EHAEEM

AE R T A RE N I AT AT KRN AL 23 m ) i ot
M, LI

<3 /MNRILE. FFARFIAHR MDA &8
Table 3 MDA content of serum, liver and brain in mice

207 o7/ (nmol/mL) JFAE/(nmol/mg pro) XS/ (nmol/mg pro)
= e xR LA 5.63+0.47° 2.87+0.40° 3.25+0.18°
AR 2t 4R 7.00£0.81° 5.86+1.58° 5.62+0.68°
Ve Pt B 20 5.79+0.62° 351+1.13% 3.67£0.72°
KA 240 6.42+0.39% 4.82+1.98% 4.78+0.65%
LR 6.11+0.43% 4.67+1.42% 4.02+0.94%
BiEa 5.83+0.66° 3.16+1.23° 357+0.57°
AR PR R 6.98+0.51° 5.84+0.41° 5.21#0.07%.

2.2.2 QDFBLIJ-1 K& A KM=t s Ronid
FFREA= K 222 SOD & 77 449 %57k

FHE 4 A5, REFRANS IR0 R 2 SR AL R 2
FAR—F, TEEHER. STA4MLE, BERHN
BTSRRI ZH 2 SOD i /7 B W PR
(p<0.05).

5 ve ML, w2 SOD i
. SEIITRRAMALL, (K. H. SR R

15 FEAERIEZHZR SOD v s TAANZH, H 4%
HAR . mFEd SR 2 56 3 (p<0.05). ¥
4l Ed SOD & 4147 Bl ETF 15.74% . 20.37%71
25.97%, HBFAEAIZ 4% 5 kTt 8.00%. 21.35% FlI
28.91%, KxZHZis 5% FF+10.86% . 26.06% Fil
40:23%. W] LAA HRRES 4L E IR M R AL RS A A0
SRR PR T I, D K R AR T, LR
T

R4 NRIUE. FHRERIAARY SODJE
Table 4 SOD activity of serum, liver and brain in mice

207 Ao /(U/mL) AT AE/(U/mg pro) K J#/(U/mg pro)
= QxR 158.6611}.8 . 182.64+6.91 217.0745.60°
ARRI T RE LR 125.84+14.00 137.89+7.34% 146.35+13.33

Ve FabEtBg 40 162.94+10 178.16+3.80" 201.23+7.88"
& &4 145.62+11.63% 148.92+6.89" 162.25+11.07°
kil 151.48+10.34° 167.33+4.73° 184.49+6.31°
SRR S 158.52+11.62" 177.75£7.62% 205.22+8.85"

AR R TRE LS 128.38+14.56° 131.91+6.83* 144.94+7.18°

<5 NRIUE. FFRRFIARK GSH-Px jE7]
) able 5 GSH-Px activity of serum, liver and brain in mice

kil o/ (UimL) A REE/(U/mg pro) K A/(U/mg pro)

4 eé BxTRE L 258.52426.22° 201.98+13.47° 235.78+16.87°
AR TR 20 155.90+32.60° 154.72+15.62° 161.51+14.23°

Ve FapEx B8 28 228.51+28.04™ 197.48+17.88° 233.93+23.61°
A Z 20 196.44+32.60% 149.32+14.92° 171.29+18.54°

T E 4 219.67+26.91* 172.54+20.10% 205.73+19.02°

S Ea 237.91+27.35" 189.22+16.78° 225.16421.76°
ARG R 157.19+20.60° 159.25+12.13 165.47+15.91°

2.2.3 QDFBLJ-1 )k AXMZHat s R i,
B Ae K 2042 GSH-PX 7& 71 49 %+

HI26 5 Al S, B3R IR RNt R A S AR R0t R 4
AR5, TREMES. BRANRIME. A
R ER AL GSH-Px I % 4 1 xt B 4 18 3 AR

4

(p<0.05). SHAIAMLL, 5 Ve dltftl, /NMRIME
mf 2 GSH-Px iif 18 /NG H . siflEd
AR R 2 LS R . il 4l GSH-Px i
71423 PR (p<0.05) . MLFE HHIK H =7l &4 GSH-Px
43T 26.00%. 40.90%F1 52.60%, AFAFLIZIH.



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.7

AR TR 115201 22.30%, KANZLZIF 4y
T 6.06%. 27.38%411 39.41%. FJLLEH, FEFH4L
BB B I I HHad SR 2 25 o H R i e &
WS INE, DR RIS S5 R A D) e S
2.2.4 QDFBLIJ-1 kA RiM= et s RoniF
FFRE Ao K In 440 CAT 7% 7 449757

HH3R 6 AT, RrRERR RN HRZH S A A0 HE A
BA 5, TEFEZES. BRH/NRITIE. s
SUR ML H CAT 3% 775825 [ ) B4 18 25 PR IR

(p<0.05). 5 Ve AL, /MRS R 7IEZ CAT i
F18 . SAERAAREL, i IR CAT i 5
FEAIH 22 F B 2E (p<0.05), MiFEH &, d. mFEd
CAT W& 11503 ETF 4.16%. 18.94%71 29.79%, JHfIk4H.
b5 T 14.11%. 26.13%F1 33.43%, AfiZHZA
th o) ETF 7.89%. 25.41%F1 34.29%. T LAE H, K
A0S AR o CAT 36 i 2, LA R
A RT3 X R 1 A, AR
BN, IEGE RN . y

R 6 NRIE. FFREFIAAN CAT &7
Table 6 CAT activity of serum, liver and brain in mice

207 & /(U/mL) FAE/(U/mg pro) KAEI(UImg pro) e

= G RRLe 5.67+0.73" 21.02+3.84° 18.41+

ARAL 3 B 40 4.33+0.83" 14.39+4.29% 12.16+1.78

Ve FabEt B8 20 5.47+0.75% 20.81+2.11™ - 7.92+2.54°

& &4 451+0.47% 16.42¢375% 7 N /1311041 69°

iRl 5.15+0.76® 18.15+2.43%° 15.25+1.77%

HilEa 5.62+0.18" 19.20+1.99%° 16.33+2.41%

SR SEE LSy | 4.36+053" 14.05+4.23* 12.34+2.69%

2.25 QDFBLJ-1 & A it = 4 at s R K %%rﬁia&%%ﬂ*%m\sﬁﬂmﬁmﬂmﬁ%éﬁ

AchE. ChAT & /1 89%R i, PN ) A2 RE

7 NRKHX AchE. ChAT 5&/
Table 7 Activity of AchE and ChAT in mouse brain

287 AchE/(nmol/mg) ChAT/(
== P! 4.82+0.45* 246.

AR 2 PR 40 6.11+0.21° 98.02+47.38"
fo AP 446+0.7 2073863075 /|

&7 F 4R 4.98%0.22° 188.97+62.85"

il 4.74+0542 200,34+33.59"

il i 6+0.16% 239,63+45.05

B Az R R A7° 101.23455.03"
of 2 5150 R H.

Y N AL, BERIZH /N
s‘?d:ﬂi{\ch i PR T (p<0.05), ChAT 512
EFEIL (p<0.05)y Ui IR, FTLIAKN D-5L
W FEUNREEANZ S LS — R IHIEE R 5
Bl SEAOCGHRAALE, ARG, H. Sl
ZH AChE 75 1 B2 FZAIK (p<0.05), HirpiE) &4l AchE
TEPETESE T 28.64%. /NROKHNH . iS4 ChAT V&
PERRE TR (p<0.05), fKAIREMCHER ChAT W& )
92.79%. ULEAFESLXTTIRBRAE RAIHnEE, 3%
J& Ach G R, MEBTIEZ, MM R .
Ejfth FpRBE T BRZEAR LG, /N RO 77 4L AchE
MK T IATERTEZE, ChAT 3% 1 T A TERIE 4
VLI B AR CAE AU =) H 2 A S 2 AT DAE—

3 45

3.1 A, Morris KK ET NIRRT G
geotrichum QDFBLJ-1 AARE F=#%t /N 2% 31id42
THAEUCEEH . TR, BRIy g 5=
FAEA—S, LREWESR, HRREFRILZIRYNT
LIS IR . 7R STAT 52 MR R SEEe T, = AMFE
fn A B AR T ZE A LU PR ARSI R . 2T
BURBIEM. FE R IRE A, CAsE AR
PIWSLE

3.2 LI PRX B S RE AT 2 A & 1 IR A TR
SN DI RERGR I E EH R 2 —. MDA ZHUARN
(V) 8 L5 R B S i —Fr=4, R ez S
AR A5 R RE AN LA L A ALK, SOD A A A —Fi
HEMPUANEE, BB SUERRHE S T H hE,
BEAK MDA K H HHEARE =400~ 3200 G 52 1
SR, GSH-Px SEHLIA Y T2 A2 10— R S B e 4
WIS, IR RS e ke S A
JENE, BRI A S R ThBE e 8, ZRRpLIA
WHIEAAR M, CAT RAFAE T 2040 f Al e 2 27
kAR, A H0, 20N HO0 5 O, JEZEHL
R, R A% SOD. MDA, GSH-Px.
CAT {ENUHEHTEIER BIFE bR, Ach J& KX &
[N G AR E B ET, A e E
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T &2k, HA SRS ChAT 1 AchE JEEA
7, AChE 7f# Ach, ChAT MIIEfELL Ach A RHI PR
g, — 2 AH ELAE FH L R Y Ach B BhZs T,
TR FE 1 T DA . Ach & B ki),
PR AR S %66 AChE A1 ChAT 1RV IEALIEBRAE i 2
RGUETERTENR . 45558, G geotrichum QDFBLJ-1
RARE =5 m 7/ RUIE . Rl A
44U SOD. CAT. GSH-Px 7K. F#{k MDA /K
V-, 1T ELREDS 52 PR/ B2 2 AchE JE{E, 12
f51 ChAT 351, 0 il E RO T FH XTI Ve,
P8 G geotrichum QDFBLI-1 Yk AEAR = RENS FRAIK
EACRRERE, YR B H X I 2R 0, SEZE K
i, WA /N PAX ARG RE, Mo D230
PR B2 B/ N2 2 1E 1268

33 AUWHAH Z F KRBT MR H FHE
A ] T R Bl PR 7 AU D R M R D RS YA
i, DA AHT L HPT AD KARZGW) . BT AS RS
ATLLVEW, W NAEERBEME G geotrichum
QDFBLJ-1 AW WE T 5LbrieE, HAM N
A PUE A AN AR A ) X VE YR, RE
s D-PALFEEL AD B/ NER 22 2121288 7. LA
PTHAXIEIREE RS IR TTAiE. SEE LR E
ST B BE 1A i A A 447 T e 2 G AD 153
N SICIZRE S E L . —. B RTE AN AMED
4 2 B RO SRR (LT3 7 2 DNIN
XN g AR R R e Y, DN
153 8 B ot 7 B A K, HSNI2 4 1 0
SR RN, SRR ST N AL B RO P AR
A TGRS . PRI O 780 R T AL 4T AD
FARIM A EEE .
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