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WE AR CRIER, FMAMRMNFF 2 PCI2am IR AR 09 L e ie iR R A &
FPAREAALA K R AT A FRF . LA B fe X R R AP 2 £ K B T (nerve growth factor, NGF)
F= 5 IR M AP 22 7 % B - (brain-derived neurotrophic factor, BDNF)#4 & 1. 3% Avify I 4% 2 F 20 e,
(neural stem cells, NSCs)/4¥ £ #] 4k 4@ it (neural progenitor cells)3§ 74 49 2 R, Z AR 69 B 69 £ TR
WAV 22 T sm o AR 64 T m i e & (cell-free filtrate of neural stem cell lysates, FNSCL)f% & A £ 444¢
AR T 0 R R EAY 2 ARG 5 67T s, ARSE s R8BS 4h (monosodium
glutamate, MSG, 2.0 g/(kg-d))i §, £ 10 H , R4 A HAYZE M GAR . § F15 dag R R
PG, 48 AP G T mie, Sk miedt s EAm & @ (nestin) 4R, ) &A% 2 T mie R AR
89 T g L% .. MSGHNSCsl 3 # EMSGi#E B /5 4 M s E W NSCs#5 48, MSG+FNSCLZE 3) 4 /£
MSGi# § /& 3% Ji ' WFNSCLIZA . Y-8 5 9% 3 R MAY 2 o) e IR L, AR S 5
FEAERRTSEN TN, ERET, LERNE T @R BRI mICIE R T N IE4H L AT E
T fm e o & ) A ALAR ) AR AR AR BB BR 3 55 0 R RS e AT 2 ARG 6915 . X — &
PR, T 2T tafe, da BLAY 22 F 2m 0 AR i Y T 4 BB R 3T oA ) T AR B3 497 0 15 AL

KHEIR B, AT a0 M AR PR T A DR 15 PR T i D ar ks A A5 /D B
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W5 V%4 KPR (excitatory amino acid, EAA)E
AL T LY AR o 2 R GEIR) 1E 5 % pr A
Lk, ZHRMAALIE, B, IS %
2R B A K. EAABFE B Z R (Glu). K
KGR N-HIEE-D-RAIR . S RAE, Hh el
PR 2 AR P 28 R 8 P P B e ) — e D Atk
IR. IEFIGOLT, BAAF ZARAE T M4 R KY I 5 fi
FEVD N, R 25 M A IR T8 281 5 ik 1) B, A FH TR
fi J J5E ()R e S AR, 50 Y i P SR A AL 3 S e AR
AR HT e R TBON 5 file 18] Bt RV EA AR S find Ji 15 )
EAASZAR AR LIRS, H2 R 73 T S EAARE AT
28 AR LRI [0, 235853 1T e e Jo 4 e P e B
b B A 2 R 2 oA B VR L B wr PR R
(excitotoxicity). KEMFITUEL L P 2 EE R
Gee, Wk J SR VE IR . ISR IR, F

SRR PR IR BR R - WL 4 BE I = ik
KEAELY) 5 8 S RRAE AN 2 R G0N I HERR Bl = R T
SR, H HI I L 28 R G 3 AR TR IR T A N
W RTT T

8T A0 R o 22 AR 8 e 1 B 23 A
20 70 SR TN 1 1A 5 S i 0 A N, R AT R R
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S, AN PRI A 22T A0 MU RS LR IR T A R AR
TSR ik P AT (W A IE
52, BTBRLER A5 3 0 4L I PC 1241 it S A7 1) TE 4
FEIBELAT S FISE A A AR K B AT A 2B, B
U G B R i B¢ NG AIBNDF [ 383, 39 ik
28T 0 I/ 2 A A G RRCR S AR5
0 H FRAE T 2RI 221 40 0 22 VR0 T 40 R AR i
= ATESH AT R £h V5 3 10 AR /N RO A R Bt

MZ i = nl fedt

1 MRI57E%
1.1 i3

BRI B0 AR R A
w5 i AR AL I A BT DY 2R3 A PR B A
DMEM (Dulbecco's modified Eagle's medium)Jj 5&
Gibco A ] 7™ it ; Fe i bl nestin IgGHI =479 1gG-
FITCI A8 AE ) TR FRA R (R0 HARIK
UL Ay B = oy M 4l
1.2 LI ER

MG-3 Y-k B il P ) V548 7k 50 T AR
ISV E T
1.3 L3 Eh4Y

SPFZ LW FH(KM) N I, 4 520~22 g, T F i)
P R e SR SR B YA PR A FI (KW, el s &
FUES: SCXK(3##)2009-0004), %3123 °C£1 °C, 12 h
MW, 12 hERIGT o S rp ™ MG ST A N RE AT
FFBOR FE20065F MU ) 552 56 51 49 4 M) A4 T i
.

1.4 W THERY S

B8 IR A B WA B, - A 3N e A i A 4
M 5 A P AR Z2 10 U, 48 hJE i 5 N 28 B AR 1
R (HCG) 10 U, MERE2: 1578, T4l Sk H R
MR TERE, A BRI A 421 d, 5398 5%

SHUME JBE A7 22405 2715 d/N Bl 4T TR RE RS %,
IBCHS AN 81 P9 T 201 (R T AN SR 1~ R ),
TN AT D-Hanks PR IV 5 M. FT 775, 4 SR
BANBUH, TN B D-Hanks [T T L. 7EVKE
EJHIRREPRIT Sk B AT E, BCHUIRZE 2, 23 i
BRI 2R N B D-Hanks [ )5 mLE 2 & il
1. D-Hanks [V 20K, 25 o i 20 23 3% T 1l v
FHHR ALY Y 291 mm 2121/, BN 0.25% 8 8 1
W37 °CIHALLS min, 85 DI AR 210% /-1

THIFDMEME; 752 134K . 250 H ANEE 9975 199 1 9,
DR A B i 2 2RSS A s IR Y b
(1) 0 2H 2P N 0.25% )5 i 1 1§37 °Cif 415 min,
2 RIRERE, AT g B A I RS 40
JL R, 1000 r/min, 250010 minf3 £ 40 fa A DTVE .
1.5 HETHMEMERE

SRS R e PR .
Ak 2 A I S A T BRI AR A
B % 5 207 T8 15%IA 2F 1375 [ DMEMR; % 3%
o N Tk S 425.0x10%/mL . RN I i T 5 ok
2 R M A R /S LR RS 9724 he FRieq)  %
FrHe, VePBSIIE T, 4% FH i v i =5 L 1] 32 30 mins
PBSY ¥ U8 v 0k S5 LLO. 1% [ 2 1f 3 1 8 1 3 1 E
FESEPEPUIE30 mino 5 I01: 1005 B (1) % BT il nestin
IgGVA R, =W 552 ho PBSHE S N 15086 R 1)
FPURIgG-FITCH W, 1 58 2 7 f b A, W=
L F30 min, PBSEEG ok J5 37 B %8 06 1 B
(DMIRB, Leica, Germany) W %<, M EEbr A 145 2
EICIRIL: (DTG, @S B A BESG; (9P
BegS, BRI ()OS (-, )50
WS AR AR A S M 9 G FE IR <+ LA, 17 %
X IR IR BE A () B(-), BRI A Ay B
1.6 #4240 AR % T 4 AR iR B I &

W PR G P (A T A R G (B & T
VKRS T B 75 A (200 W, 0 °C, 6 min), H 55E
R A WA AN A A A e . B e, B nEss
HhUE IR, —80 °CIRAAE# H -

1.7 zhipiREl

/INERMSG (1.0, 2.0, 4.0 g/(kg-d))iELEE 10 d, 5
11 A5 /)N BRI B EA T A S0 B 24 A Y
1.8 LWEF

N BB K441 : 56 i (control)2H | i (MSG)
4. MSGHHZT- 41 i (MSG+NSCs) 4. MSG+ fifi
20T 4 I A U(MSGHENSCL)4L, A4 11~13 H /)
o NEMSG (2.0 g/(kg-d)EELLHEH 10 dJ5 551 dFl
%10 d, MSG+NSCsHIMSG+FNSCLZ1 21443 I P Ik
B2 % % ANSCsHEAE(10 pnL20 JiLB i, £91.0x10°4
i) % = Y ENSCLYE S (10 WL 41 i 22 fift 4 1) G 4
MUBER, £91.0<10°41 ). X HEATRIMSGAL /) Ui %
PWESS 10 pLB; 7R MG ENSCsBFNSCL.  Jlifi = Py
NSCs#% H BFNSCLIE N )5 5512 dif A7 Y-2K 5 4 14
R ZJEAT B AL B AE A A, F LA
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i £ 5 RS 14 i Th e R A8 22 A8 4k, DR oG =5 P4 0 55
FNSCLAHIH FENSCsX) 75 2 18 #5 5 [ 1) 2% ay P 85 7k
W 1 S s (K1) . SR B3R
1.9 Y-iAE S #F 3R

AR = AFNSCLE: 5 BUNSCs#% 4 )5 4512 d,
A1/ BRI TR AR Y- B R . g H [R)— e ) Bt

DMEM®

17, SERI 5o 1A (e 2o, AR, JELE6 d, 035200k
S5 R) TE Aff SR YK . A VIR 25 A FNSCLE: S 5%
NSCsH# A 5 5527 dFI 5547 dor i A 1K
1.10 HLFREBFINE

LU AE A A AR YR SR e 5 | AT
AT HA S /N RO s S 3 L LG 224950 mg/kg (S mg/imL)

|
Grouni \ MSG"+DMEM® . p [ Histopathological
rouping* o : Y-maze test
J MSG™+NSCs » examination®
MSG®+FNSCL? »

a: /N ELBEHL > 4441 X M (controD)Z . BEARI(MSG)Z] . MSGH+MZE T A1 il (MSGHNSCs)41. MSG+if £ 141 L i i(MSG+FNSCL)4, £3:41
=13 H/N L br ANMGS (2.0 g/(kg-d)EEE#EE 10 d; e d: 7E/N MGSHEH 5581 dFIES10 d, MGS+NSCsFIMGS+FNSCLEZH Z)4 43 5l Wik B %
i % ANSCSHE A (10 W2 L, £491.0%10°4H ) Bl =5 A FNSCLITSH (10 L4 MRt v 1) JC 4R Dby, £91.0x10°40 ff); e: %o HEZH ATMGSZH /)y
B 25 YRS 10 WK IR LM NSCsEFNSCL; f: /I FUA P 25 PYNSCs A B FNSCLIE 415 5512 dFF AR Y-RE 3850, 5527 df147 dop i AL 1
s g Y-RR BRI 56 S 55 1 AL Sh ), U BEA T LS B2 A

a: the mice were assigned randomly into four groups (n=11~13 animals in each group): control, MSG, MSG+NSCs, MSG+FNSCL; b: the mice were
exposed to MSG (2.0 g/(kg-d), ig) for 10 days; c,d: on day 1 and day 10 after the 10-day MSG exposure (2.0 g/(kg-d), ig), the animals in MSG+NSCs
group received intracerebroventricular transplantation of 10 uL of NSC suspension, approximately 1.0x10° cells, and the animals in MSG+FNSCL
group received intracerebroventricular injection of 10 pL of cell-free filtrate of lysates of 1.0x10° NSCs, respectively; e: the control mice without MSG
exposure and the mice in MSG group were intracerebroventricularly administered with 10 uLL of DMEM instead of NSCs or FNSCL; f: Y-maze test for
6 consecutive days started on day 12 after the last NSC transplantation or injection of FNSCL, and was repeated twice on day 27 and day 47; g: the his-
topathology changes of the animal brains were examined on day 1 after the completion of Y-maze test.

E1 SRR
Fig.1 Experimental flow chart

TEATIRRIVE, 10% A8 7R S MR O T RE AN P S MSGZL/IN B 73 95 27 1 fie 77 W] 2 AR 10 T 4l

KU, E10% P AR R S MRV P ] E2~3 do Gl i
X A AR VLA, 7810 pm, HAEHES (0. Ol
B NI X 2 B4
L1 FHESH

Y-24 B 5 Ho DL I o ik AR S R
W ) 5 Z—1 J7 25 45 K4 #5573 (an unstructured vari-
ance-covariance structure model) |4t . P<0.054% £}
h A G

2 #R
2.1 MZFHmELETE

GuBE AN AL 2 R 2 TR, 40 e 2 L 28 2
858, F W 240 bR 12 1) 5225 1 nestin?
a0 A B e A (12) .
2.2 FXE NS TR MRR IR A T

SORY-EENWFIIENIRGRIEE

(P=0.000 2), MSG+FNSCL 41 (P=0.000 5) A1 MSG+NSCs
2 (P=0.000 5); MSGH+FNSCL41, MSGHNSCs#l /s §il, 1
IYFEE ) Re AR TR IR AL(P=0.623 6, P=0.602 0); 1fi]
MSG+FNSCLFIMSG+NSCs i 2H /> 5 R 20 35 2% > fie
TN+ 23 453 (P=0.974 4) (1413). 1X—471RIE7-MSG
TR RTINS B2 2 S R 36 O] S PR, T8 A ik
% N SENSCLIE 2 AENSCs #4532 R 25 5 2 1)
ANEROM R ) e DI B W B AR
23 MERNFHHBETMEREARBRIEH NRAE
R ERR A RIEE

PRI R 5001, 453473 ot RO P i DX 7 2 2042
R EEEH MRS X . RERET RS
DX ANEE L B0 LA 4l ik . ARk IRBE S 4
o 388 A= 5 HE (I 4FEISB) . 4R M7, fEMSGHFNSCL
FIMSGH+NSCsZL/IN B 1765 T X A 28 41 2 ) 4 A 0L
BRI TR (EISCRIEISD). X — 45 R, i
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(A) B)

0 H T 00 2 SR AR EL A PR N ALAR I 3724 ho 4% FH VA U2 UL ] 72 30 min e S8 A0 B A 23 BOR RS MIRF PR T S8 4 1 PR 0k — oA 1:100
FiRe (¥ S bt Blnestin TgG; 04 1:S0RRE K E- 5T S gG-FITCY R . 9% W iU MBS bR A (KR S M R B o Ax B8 (1 PRI 1 40 (100);
B HLAT B 1 20 40 (R 19 5 (100%) 0

The cells were incubated on a poly-L-lysine-coated glass slide for 24 h, then fixed with 4% polyoxymethylene solution for 30 min at room temperature.
The expression of the special antigen nestin was detected by immunocytochemical technique, with the primary anti-nestin antibody diluted to 1:100 and
the secondary IgG-FITC antibody diluted to 1:50. Immunoreaction was observed under a DMIRB fluorescence microscope and photographs were taken.
A: nestin-expressed cells (100x); B: proliferation of nestin-expressed cells (100x).

2 R TR

Fig.2 Identification of neural stem cells

20
—e— Control
—=— MSG
—o— MSG + NSCs
—a— MSG + FNSCL
18
g 16
Z
o
o
8
I
] 14
o
O
12
10

12 13 14 15 16 17 27 47

Time (days after injection of FNSCL
or transplantation of NSCs)

RFH11I~13 HUN L. MSGZH /N EMGS (2.0 g/(kg-d)IELLHEF 10 do 7R/ EMSGHEH J5 551 dFIZ510 d, MSG+NSCsHIMSG+FNSCLE )4 43 71
Y2 b % AINSCsEHE(10 pL 41 AE R, £91.0x10° 41 o) sl fisi = PIFNSCLIF S (10 w41 B 2418 W i To 41 B IE, £91.0x10°41 ffe). S [ 41 Al
MSGHL/IN UG P10 pLBF TR LAARFNSCsEFNSCL . /N A U 55 PINSCs B AT BRFNSCLIA I J5 5512 dIFURY-RR B ik 40 . HE LR b
AREEbFHER . LA ST 43 By (R AR G R A 1)y 22 - P07 22 5 R RS R ) Ak T Y- K 06 4 80 1 B8«

Eleven to thirteen mice were used in each group. The animals in the MSG group received ig administration of MSG (2.0 g/kg per day, for 10 days), the
animals in the MSG+NSCs and the MSG+FNSCL groups received intracerebroventricular transplantation of 10 L of NSC suspension (approximately
1.0x10° cells) or injection of FNSCL (approximately 1.0x10° cells) separately on day 1 and day 10 after the 10 d of MSG exposure. The mice in control
and MSG groups received intracerebroventricular injection of 10 pL of DMEM instead of NSCs or FNSCL. The Y-maze test was performed on day
12 after the last NSC transplantation or injection of FNSCL. Vertical error bars represent SEM. The repeated-measures analysis with an unstructured
variance-covariance structure model was used to analyze the data from Y-maze test.

3 REREHHETERRBREAXNEERS/ DRY-EESRFIRNRGIEE
Fig.3 Injection of FNSCL improves glutamate-induced lesion of Y-maze discrimination learning capacities in mice
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EMSGHE E Al B 57/ B S X AR 2R 4L 2R, i SRR I/ B D X G 20 A B s
B2 I 3 N TE SFTFNSCLIE 2 7 NS Cs# %) 24 2 1 EH

®)

/NEMSG (1.0 g/(kg-d). 2.0 g/(kg-d). 4.0 g/(kg.d)ELRE10 d, ZE11 D6}/ UG DB TAHSUR B A . A: XTI, B: MSG (1.0 g/(kg-d); C:
MSG (2.0 g/(kg-d)); D: MSG (4.0 g/(kg-d)). #ik: a, #HZ41MIAZPESRAE; b, 41 AL Py K i
The histopathology of the animal hippocampi was studied on day 1 after the treatment of MSG (1.0, 2.0, 4.0 g/(kg-d)) for 10 days. A: control; B: MSG (1.0
g/(kg-d)); C: MSG (2.0 g/(kg-d)); D: MSG (4.0 g/(kg-d)). Arrows: a, degeneration and necrosis of neurons; b, intracellular edema.

B4 HEUHSMHDREDRGELRFEEREG0X)

Fig.4 Histopathological examination of hippocampal injury following exposure to glutamate in mice (50x)

A) B)

©) D)

R U 51 QA U, LIS T X AR U0, W SHE 5. S8 PR AT X AU . A I B: MSG (20 glkg ),
210 d); C: MSG (2.0 gltkgd), 3EL:10 d) HAIZET41 L D: MSG (2.0 g/kg-d), 4210 d) HHMZ T ARSI ik a, MIZEANAASPEIRTE, b, AAIH =
The histopathology of the animal hippocampi was studied on day 1 after the completion of Y-maze test. The hippocampal region of each animal was
sectioned at 10 um and stained with hematoxylin and eosin. The sections across hippocampus region were examined by light microscopy. A: control; B:
MSG (2.0 g/(kg.d) for 10 d); C: MSG (2.0 g/(kg.d) for 10 d) +NSCs; D: MSG (2.0 g/(kg.d) for 10 d) +FNSCL. Arrows: a, degeneration and necrosis of
neurons; b, hyperplasia.

B 5 W= R EsH A THRARRRENEEPE DRSS ELREZRGINEE20%)

Fig.5 Intracerebroventricular injection of FNSCL improves MSG-induced histopathological lesions (20%)
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2 RSB EAAT FE XAy, 70 Be AR A (1 2l |
S MR, AR B A B R P 0 s R R R )
SR B ) PR TE i, AR A Al R A i Ca®t K
i, WORBERREERE . oM. — S A GRS, 5
AN L SR B H T . EAAsHES i 48 75 ME A
M EZEAEWA SR — &M T AENMDARZ 1k, 5]
{ENa Cl'y HOM WL, i pk AR Je 2 k7K i oh
FEAE I SR R, ol 7 IR 2% e B s AT
DA ; IRl WOREAASSZ AR, B8R 42 )5 3))
Ca*"iiflif, Ca> KB NI, Na'-Ca? 28 #eyak 59, 401 A
Ca® i 383 R & kA 26 0 AR T SR A6 I IR e MR A0
REFEE,

TE R FLE S P, riois fl 28 3R 40 0 4y
TR LRI AHSE, A3 UEHE K WA Z T/
FRREAR 2L A0 i & X, MRS RGNS A BRI,
oY Z AR A A AR A PR RE SRR .
FRAH R R G (R 28 I AR 3 L v X140 S = AN B B
(1) H958, A4, (2) 1) HARHLIT RN, (3) £
KO3 AN ) & 7R (1 o 22 20

AHFFT S5 R, IR = WS & T
1 i 28 A9 1) I 4T R 0 2 o 28T & P 6
A 2R AR 5 R 1/ B E X e a2 ) B A H AT
BIMESANE, FERPET-41 M 3 I St R 2= AT B 1
BE R IR ARG X PR B 7. BATTHEM,
P84 i 2R AR V0 1 0 4 M o B — S8 AR
KA 7, thanph 2K R I ee s
FEDR Ty 38 R A DR R AT 4 4 i 2 K TR T
A6, XL TR H0 R AH B DR RO ME S 32 4 e 42
i, FFEI T A0 BB . TR LI e

ks A iE 5 — E R N S R S — K
M. 55 A0 A 48 20 2 B RS G I it 3 ph 6 T A [,
FSCATE I FL 2 P o 22 Sl S AE 4407 )5 2 A DL P AR R
B FTHL S A51495 1 PR A 28 00 58 75 A= TR HE AN A2
T P AE TR AR RE DD (e =, (i 5 G138 08 24 1) A2 KR
B, S AK el oo R S i AR KAE TR T REIY .
AR S R, ATRE R LIS L R A T
HHORX ol 28 T A2 DRI 0 R PO B, S AR R
BT T IE I8, 5005 )5 TR IR IR T B,
AR OIS A KA A1 DA S HE 7 1 5 100 20 7 B AR AE

A¢g[11]
=¥ o

P75 % DR 1 e 8 M R Y ] e 8 R K
M R B KA ) — 2K H . NGEHI
BDNF & i 22 R L E IR N 1, & 2 DhRetE:
K7, HRIEEEAMAERG, MUAT{EE 2
ML A 24k, i HOO SR L 2 E4H A DD 1)
b, B E. H AT 24 W HNGF HIBDNFRE 35
PR TOAATE . S IFE M &8t 5 B 2 i
R AR U

H Levi-MontalciniZE" & HINGF LLSE, RBH¥# AT
S HHEAT T KRBT, NGFREAEMINEE A, &
JTEATAE T A RS, WAL TGAETE. KB
Aot d 2 . Yk NG = G845 | ik
SR A DX IR R AR ZE T AE T, M = v E ANGF
WU Ry LLSE SR F 957 JIH Gk B 1 28 AR A B 00 B Pl 3
PERRZ TOAET T, NGFRE LRI I 5 12 7 i ph 48 T
B A ORI e ME S, Rk, NGF
TECRP PP TT JHIsR & Teae Ty A EEEE .

BDNF 2 MK o 2 2 2k o () — Ptk i 1,
gy FHEN12.3 kDa . AERINAH LR &+ E 1
Pz s 3R F, BDNFAE PR Al RGE N & o)
AFAE TR, AFE KM R = . JE i
SURAA R Fe iR/ i, e rb DL 5 R 2
Ao BDNFIEHEMZATGIR G #ih )5 M1E =
FRAR e A4 HAETERY, B7 1k IEBR, BE fif £2 JC 1) 982> 1
P T RE ) B 20, BDNFIE i H A S5 1 52 AR S 2
FRISE TrkBZ S A M) o0 4k KiAG . 905 s
CICIUIEty/ IS0 R

PR T4 o A0 4 T M 5 A LB 2 PRl
X2 VAN L] 1, SXEETAR (R NATT AR FT 41 i
DAl -3 [ R B3 A5 KA 2 A A3 TR
TIAEE . B, SRA. B, TP ERSEDN R n e 4
S A1 A0 b 20 40 B T Ak PRI AP 53~ 87 2 0 ) O
T, AN G AT M SRR T P S A T
S AT, B IR] B R EORME 552 30 AR 4 40 i,
TR T A4 20 0 i ST i A 73 L B9 L IR A ) e
TATHED, Fih 240 M ZZAR R R IX A LR A AR AT g e
Bl LR 4 M PR e AR AS T 1R

JI0G . P A% AL A T A (A i 4 LA R A 2 4
()RR S22 RGE A ZUE — AN LA 40 i SRl 1) ph e
PRAFIpHLE FE 2 SRR, O AN RO A PR B PE I
05 & A & nT DLER AR, 1 H SRS T R,
AL, AATIEA BB E T 41 S p e —Fh A 1)
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Repair Following Glutamate-induced Excitotoxic Neuronal Damage
Mediated by Intracerebroventricular Injection of Cell-free Filtrate of
Neural Stem Cell Lysates in Adult Mice

Yu Lijian"**, Ma Juan', Ma Rundi**, Zhang Yongping',
Fang Juanzhi', Zhang Xiaoyu'**, Yu Tingxi'***
('Key Laboratory of Marine Materia Medica, Guangdong Ocean University, Zhanjiang 524025, China; *Cell Biology Group, Depart-
ment of Surgery, Department of Pathology, University of Maryland School of Medicine and Baltimore Veterans Affairs Medical Center,
Baltimore, MD 21201, USA; *Department of Otorhinolaryngology-Head and Neck Surgery, University of Maryland School of Medi-

cine, Baltimore, MD 21228, USA; *Depu Biomedical Technology Co., Ltd, Foshan 528231, China)

Abstract Our previous study demonstrated that cell-free filtrate of sodium ferulate-induced and differen-
tioned PC12 cell lysates significantly attenuated chronic mild stress-induced depression-like behavioural disorders,
up-regulated hippocampal and cerebral cortex expressions of nerve growth factor (NGF) and brain-derived neu-
rotrophic factor (BDNF), and increased hippocampal number of neural stem cells (NSC)/neural progenitor cells in
mice. The present study was undertaken to investigate the possibility of the repair following glutamate (monosodium
glutamate, MSG)-induced excitotoxic brain injury mediated by intracerebroventricular injection of cell-free filtrate
of neural stem cell lysates (FNSCL) in adult mice. Mouse NSCs were isolated from the brains of embryos at 15 day
postcoitum (dpc). The expression of nestin, a special antigen for NSC, was detected by immunocytochemistry. Cell-
free filtrate of NSCs was prepared from the NSC lysates. The animals in the MSG group received intragastric (ig)
administration of MSG (2.0 g/(kg-d) for 10 days), the animals in the MSG+NSCs group received intracerebroven-
tricular transplantation of NSCs (approximately 1.0x10° cells), and the animals in the MSG+FNSCL group received
intracerebroventricular injection of 10 uL of FNSCL (approximately 1.0x10° cells) separately on day 1 and day 10
after 10-d MSG exposure. The mice in control and MSG groups received intracerebroventricular injection of Dul-
becco’s modified Eagle’s medium (DMEM) instead of NSCs or FNSCL. On 12 day after the last intracerebroven-
tricular injection of FNSCL or transplantation of NSCs, Y-maze test was performed, and then the histopathology of
animal brains was studied to analyze MSG-induced functional and morphological changes and the effects of intrac-
erebroventricular injection of FNSCL and transplantation of NSCs on the repair of MSG-induced excitotoxic brain
injury. The results showed that both intracerebroventricular injection of FNSCL and intracerebroventricular trans-
plantation of NSCs facilitated the brain repair following glutamate-induced excitotoxic injury in adult mice equally,
suggesting that there are certain NSC factors inside NSCs which are effective in repairing glutamate-induced exci-
totoxic brain injury. Actually, the finding suggests that not only intracerebroventricular transplantation of NSCs but
also intracerebroventricular administration of FNSCL may be applied to repairing brain injury.

Key words  brain repair; filtrate of neural stem cell lysates; neural stem cell factors; neural stem cells; exci-

totoxic brain injury; mice
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