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Abstract: The extraction, purification, structure and neuroprotective effects of a polysaccharide (MIP) purified from the fruiting bodies of
Morchella importuna M. Kuo were investigated in this work. The polysaccharides of M. importuna were extracted with boiling water and then
purified by DE-52 column and Sephadex G-100 column. The molecular weight and monosaccharide composition were analyzed by HPGPC and
HPLC, respectviely. In order to investigate the neuroprotective role of MIP, the antioxidant activity of MIP against the H,O,-induced cytotoxicity
and the underlying preventative mechanisms in rat pheochromocytoma (PC12) cells were illustrated. The results showed that the yield of MIP
was 1.15%, the molecular weight of MIP was 1.35x10° U, the average particle size was 432.20 nm and the monosaccharide composition of MIP
was mainly composed of xylose, glucose, galactose and a small amount of fucose. The heterocarbon of MIP was f configuration. MIP had
excellent free radical scavenging activity and the IC50 value for the DPPH free radical was 1.18+0.04 mg/ mL. MIP could considerably enhance
the viability of PC12 cells exposure to H,O, and increase the activities of antioxidant enzyme like SOD, CAT and GSH-Px. It was worth noting
that MIP could increase the activity of damaged SOD by 62.15%. It inhibited cell apoptosis via reducing caspase-3 activation and
down-regulation Bax /Bcl-2 ratio. Accordingly, MIP could be used as a promising neuroprotective compound for nervous diseases treatment.
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Fig.4 Infrared absorption spectra of MIP
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Fig.5 Scavenging activity of MIP on DPPH radical (a),
hydroxyl radical (b) and superoxide radical (c)
E A IANE AP IHEATAER, TR FEREL
AR R EMEF, p<0.05, TF.

2.4 MIP #4247 401 A

80 mM H,0, #:¥E PC12 4fiff 30 min J5, PC12 4f
MR8, WhEJIRIK, RIm9i4n, WA A 1)
IR 2, MTT &I 40 H A& 200 49.14%
+2.02% (& 6b) . MIP AbFHJ5, PC12 MG
B THE, 200 pg/mL 9 MIP A] LUE1S PC12 4
TEE RT3 81.23%+4.02% (B 6d) , 4kE:Tt i MIP
(IR EE, PC12 4R IIAAE 2B B B AR AL

ARG, HyO, /E N — i 445 (reactive oxygen
species, ROS) [HIfilk 5. TEARAKE T, ROS FENE
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WS ROS W ZHIAR RAEAf A, whar=A A e,
Fmn BV 2 EE AR, WK, B
¥ H0, 4bFE PCI2 4, TBA&AY FAEE . H0,
TERT-4H00, UM, WEEARKA, 4HA P50y
%, WHEREIZER, JAShE TGN D HEAET
MUFIRFE, S dHMITaa 2, ReardkhReis gtz
YRR . MIP ALER S, MIEAT FWEE, Am)
ToREAME], B AT B TEETAS AR, IWikE S
%, BHEIET .

[El 6 MIP 3 H.0, 5| R EYEHEFIXT PC12 LRBIHSHEMRIFA1ER
Fig.6 Effects of MIP on protection against H,O,-induced PC12
cell cytotoxicity

7E: ar JEF PCI2 4868, b: 80 mM H202 422 30 min /&
#) PC12 mf8,, c: 100 ug/mL MIP &2 /5 ¢4 PC12 %mfeL, d: 200
pg/mL MIP 2232 /5 ¢4 PC12 4mfiel, bufs) R=100 pm.
F 1 TEIRE MIP R H202 iF 5:H9 PC12 BRI TR IESR
Table 1 Effects of MIP on cell viability in H,O,-induced

PC12 cells
ikl HE/(ng/ml)  mIRAE E /Y%
xtRe 48 0 100.0
HAMEALR 0 49.14+2.02%*
MIP 48 1 50 59.22+2.33%
MIP 48 2 100 69.34+1.85"
MIP 42 3 200 81.23+4.02%*
MIP 48 4 400 83.45+2.92%*

ED AR 3ANE AT AT AR, HE ARk
R, *p<0.05, **p<0.01; SRR LI, Ap<0.05, AAp<0.01.

2.5 MIP 4 £ 4R 48 FALHI R %

80 mM H,0, 4:FF PC12 4 30 min 5, PC12 4H
FL PRI VR MRS AEA R TS DA IEH R R, R
M5E 55 2R, SOD JiE M [ 2R X IR 52.36%+6.4%(
7a) , CAT iR 2 XTI 44.16%+3.1% (K 7b)
GSH-Px SN FRESE 51.01%+4.15% (& 7¢) - i
AR B ) MIP A0S, PC12 4HMf IR TSR

92

A RIS DAL T B R E T, o, 400 pg/mL
ff) MIP 7] # SOD, CAT Al GSH-Px ()i 1k 4T+
F 71.12%+5.43%, 58.84%%5.21%H1 82.24%+6.62%.
It A&, MIP BA E PC12 WAL 25
JIHIER

a

100 | —=
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£ g0l c b T
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< T T
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Z i
2 40
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w O 1 1 1 1 1 1 ]
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B
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5 60L c [ T
S . d T e
~ I €L
3 4op T
=
9 20}
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O O 1 1 1 1 1 1 J
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C
~100f 2
5
g b
g 80t c II) =
o T
S I
S d
x 60f e -
< :
2 40}
=
b5
s 20f
2
jan]
wn O 1 1 1 1 1 1 J
C] Control 0 50 100 200 400
R / (ug/mL)
& 7 MIP XH4ARAITE LESZ SOD (a) « CAT (b) £ GSH-Px (c) AY
EEH

Fig.7 Remodeling effects of MIP on endogenous antioxidant
enzymes SOD (a), CAT (b) and GSH-Px (c) in H,O,-induced
PC12 cells

H,0, AR R MBI T, SEa %A T M S
80 mM H,O, 4b# PC12 4Hiffl 30 min /5, A T2
THEH] 20.92%+1.88%, RIEHA 9.81%+1.34%; HRidk
VKL MIP AT DL T3 R 14.86%+2.42%, 5
AEFRAH RILRENEZE R, (S, XTI IIIER
AR GRIERN 9.44%£1.67%) -

i3 50 E B PCRAIKNE 1 Bel-2 & Bax F K]
FIATEBL. 80 mM HyO, 437, Bax mRNA [H7RIA &
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TFE 187.73%+12.71%, Bel-2 mRNA [ iA & 2
F R, N 38.87%+3.34%. @il MIP A4b#E, Bcl-2
mRNA [JFRIE R T, 1 Bax mRNA FKIA &
R, PLESEREN], MIP ALY Bax/Bel-2
52 < VNTITE: 1 it 2 R - SO i s 2 A
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