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RCMV 22t 2 255 B4 R xf #6822 2R B 4346 B S2 i

WET Bk FEmx' NFET* Fmy' FER T oW OEAEE
(B I 2 58 N AR 2 28 22 O 35 Mk 261053 ; 2 15 2% 5t 24 P22 20 25, #EH 261053;
S PR S B E S 0 =, HEY 261053; SN IR 2% B AL SR IR 2% Ui =, T 261053)

HE it K R E 4 )9 25(rat cytomegalovirus, RCMV) 2% K R, 2 I i e i)z, st4b 42
Fapateta®en. RRS BIZRINAEXRZL M @ieto e fs i BAb 2 F mie, 5 28 m
JE B FRCMV /& Ao 2 F 40 i 7 Transwell 24303033 Fofh & T #ATH3E55, B oakoat BB 40 A ok
RAREF 7 MY 22T mith B ERCMVE) 2] IR it k33 e, Ha b amfie  4p 22 7Lt
& 48 & % & (microtubule-associated protein 2, MAP2)A= 2 7 A JR m IOLIK R 41 4 B & &) (glial fibril-
lary acidic protein, GFAP)#) & A, £ R LI, BRERCMVE) EHRIG f5 4% 2 T 4m o 3k 335 F i,
22 F IR, AR AT 2 T AR B IR B bk AR T 2 B4R, 3R BT A 3
RCMV & 7T #7540 2 F i f 6 o4k, T 46 5 RCMVE o0 27 KR taf b mAn oy e &AY E /B F, F

T A ZTF mieeg v st f2 g £,
X5

N EL 4 B9 B (human cytomegalovirus, HCMV)
TG A O A 3 A7 A, iR LSS RIS 5 5
B LA 2 R A7 2 32 0 B RORE, T AR )L
PR L) 1%, Horh 2145 5%~10%1E H AR I R B4
P (R AR P R T ST i K e A, H 52
T JeE 2 S P 1) B A1), HOMIV 5 R J e S50 1) ML
VAR AT IR ST o

KB 40 i 95 75 (rat cytomegalovirus, RCMV)
LTHCMV AL RIAT B AT 8 e [, 5 BAT ) A s 3
IR HRAT 3 I, P S R A AR AL TR 0 ik R B
Z IR E IR, P 2 0 o i A AL IR R L,
PR A AR A, f T KA RGE & & A4
A B 5 NS BEARARL, R iR Rt 7 A IS Ja] 35—,
H AN S NZRAG B2z [ @i, Fit LAASHIF 5T 40030 e PR 1)
KU iR AL TE 540 i (astrocyte, AS)IEHLRCMV Ji
Xof #1258 T 40 Jifd (neural stem cells, NSCs) 744 ) 5% Wi,
RN WIRCM VAT A2 451493 14 3 -1 BIL L R AT
R X, IFA JE S50 b STRCMV I B (1) 71 44
K BRGS0 A

1 RlEAZ®
1.1 ##)
1.1.1 RCMV3 7 HY H 5 42 PRCMV Maas-

trichtFR ( th i % Maastricht K 2% B2 27 ot B2 22 5B 1)

RCMV; 2 JE T 40 Mo, #2140 il 734k

*#ZDr. C. A. Bruggeman’y 25 Jf B, A= RAF), {6
RSN ISP b BT A G LI B A RS TN
U VS I ol 2T 44 40}, Jin A200~300 pLs & & i, T
37 °C. 5% COJTEHA T E5 I, Fra0 fui A 2280%
DL E I e 55 VR Rl 4 a3 4, 2 CoMSCH B, 5 9 B
IR E, 73 2 I ORAF T80 °CUKAR £ H o

112 ¥zt RERZE M. HEPESDR
10K, fAH(230+10) g, 1 A AR b0, Hik I
Bt

1.1.3  £&X#  B27. bFGF. EGFZ:{fiZ: 14l
i 57 3% PR 7 1 26 [ GIBCOZA 71, %t il Nestin, 42
P MAP2. 4 dt il GFAPHI [ 3% [# Chemicon 4
], FITC-2-41%lgGIl H 5 [ Invitrogen 2y 7 o [ 5 5%
PCR(RT-PCRfHHl T FH 5 |9 e E i AR AR TR
MR 257 PR R A5 e KBRS A0 s 5 B 221 7 S 5 PR
IF2(EL, IE2)[) 51493 B H - GenBank: U62396.1.
IET 37514 4: 5°-aca tte taa aaa age age cg-3, Fii5]
W) Jy: 5°-gtt ccc ata cte tga tea gt-3°, §HE A K Ky
485 bp; IE2_ L35 W) SIET 35 AR, RS 144

Wik H 1 2012-03-27 52 H 1 2012-05-10

5 A RFHE 4 (N0.30900775) LU 448 20F T i 25 2 e R s
PRI H (No.J12LKO04)F Ll A 44 A= 1 2 N 471020 T F4(No.2008-1) %%
By H

*HHAEE o Tel: 0536-8462027, E-mail: zhijun.liul@gmail.com
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5’-tgt gtg cat tcg gag cca cg-3°, § 4= W)K: S A620 bp;
W2 NGAPDH, L5144 5°-cte atg acc aca gtc
cat ge-3°, NUF5 M4 5 -ttc agc tet ggg atg acc tt-3°, §
B 141 bp.
1.2 LW H*
12,1 ERIRIR m ey s R A Z ekl d
ISDFL UG R BT, BYRE. Wby B0, &3 ZERE
DM BE S, R T4 10% FBSIF i FiDMEM; 77 3t
H1, 37 °Cy 5% COLBFAI 1 577~9 d. £ 55 IR 1) 4
J870%~80%ofh Er I, A4 15 7R B T IE I e Fe e R L
FE18 g, HEATHE IR IS Al 1 A2 T e o 4
K G 9 6 gL vk, FH R TR R 0T 40 i Ry S

PR 3Rk B —— R 5t T 4 1R M £ 1 (glial fibrillary
acidic protein, GFAP)br it /2 JE I 0 41 B, % 4l Ak 3k
FHI SRR T4 B 2EAT % 7€« Hoechst33258% iy #%
geth, WAEE N ML, BENLEFE IO A F AL ET, T
S GFAPRH PE 40 M () 1 73 2 ISR BB IR
20 B 4% K. [GFAP(+H)4H il £/Hoechst33258(+) 4l
HZ]x100%.
122 BRAMZFmineizin ks FIERE
BRI BIIEL3 IV UK B 2 2R, 4k, 1%
AT, BRI, A& A bFGF. EGFAI
BT A KA R, ol A B, LA > 10%/mL%
JEHR 25 e’ 53R, B3 °C. 5% CO,¥ 5
FRAR TR TR AR

NSCs[1) % 2, B35 bR & Finestin 1) 90 F1 4>
AT RE AT I : ARG F7 ) 4 B BRI 5 e TRy

T IR B 52 B b, A 4 Bk e 5 e,
G 96 e G O B AR K Minestin ) 2 ik« st B 77 3
T JbFGF. EGFRIB27, LL10%Jif 4 I35 75 5 i 48
T4y 1k, 346 dis B 40 M, ¥ PR [ E 10 min,
FH 98 ¢ 6 G A #h 28 T0 b B A AH DG B 1
2(microtubule-associated protein 2, MAP2)F1 2 J& i
AN A0 B F GFAP 3%, JF fiHoechst33258 5%t
MRz,
123 EHBAMILYRCMVE R #ES B
TR KA S 3~ TR IR 4l i, In ARCMV
(O 73 I G 5 EMOILA 5) ) 75 & 100 pl, WL 541
Wi A2, IF T 1K Gy 52 dAiNS d, FHRT-PCRA
i BEIETFIIE2HE PR 1) 2%, 1 72 3 25 IR g 1) 57
PCRIV [ N Z 5 Hy: 94 °CTIAZ 5 min; 94 °CAZ P
30 s, 55 °CiE k30 s, 72 °CHEH30 s, FL30MEIF; %

J72 °CHEA}110 min. 43 7 H3 pLIIEIFIGAPDHY™
WY A LRE, B3 uLIIE2RIGAPDHY 1 7= 4)
EFE, 2 1.5%B IR BB FRLUK, 4 B B LR 4 Bt
RGN BN G Il s 45 R
124 #35 E£IZHRKFZ, BIRRCMVA A4 2T @ e
AR i H Corning 24 A JEEFL4740.1 pm
[ Transwell 24fL LB FRAR R, B JRAREE TR I &1
gl g F A TR =, I N 52% FBSHY = HiDMEM R,
TR KR PLRCMV I 2 B I 4 M e 1 1 %5 9
[ B o0t B AH o bl T OB B LA /S T8 B R LA
(<0.1 um), JEERUR A 2 BEN T =, (HES IR AT A
FHIE I, B AT DL S Y RCMV 1) AL T 118 i 41 i
T4 iR R 4

K G 5 G v, Rl o3 A0 4 i v ph 28 0
Fric 8 FIMAP2FI R JE e i 41 i A i 25 1 GFAPY)
ik, Hoechst33258X ) A% Ju (a, W idss T M %2, bl
HUEFEL0N AR ALY, TF 5 MAP2FIGFAP [ 4 4
W) 3 ISR IME. PR I0 H 4r % [MAP2(+)
21 B B/Hoechst33258(+) 41 il 1% 100%. 2 T fist it
Yl i 1 43 % [GFAP(+)41 iy £/Hoechst33258(-+) 4l fil
$11%100%.

iz H] SPSS12.04¢ 1+ AT 41, % Z4AMAP2FHIGFAP
BH A 41 B 14 71 20 200 bR R R B 3 T 4t
Hr, P<0.05h 2= 7 HAT B ko

2 #R
2.1 ERRRMABIIERRERERE

Br IR AL 1) LT R T4 LA PR, — 4 A
Ji e, QR BARECR, FroaMELr, 6 5, A A
FE, 3 30, J& T IR R U BT 4 o5y
YA, RMREIEECZ B, SRR Z . KT
B3, BT Y R R (K1) .

T e TGt 25 J WL TR, R 2 504 M i o
g0, 9% )%, BVGFAPPH . Hoechst33258 %% {4 5, Jif
BB RSO0 BB T EHLERE 10N AN [ 1L
B7, THGFAPRH M 41 JL ¥ 1 2026 4 96%.. X IESE 3k,
AT % 1R 40 Lt 2 A v ) B TR B e 4 i (15412)
22 METHRERIERRERETE

KBS dIR iR S J2 10 5 4 25 1 40 L 355 577 dit,
AR R BT A 40 30 E AN 4 R TR, REROE B
FAER, TEARUN, $rerknm, B HALE IS R
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A:100%; B: 200x%.

1 EREBEFHNERRRAR

Fig.1 Primarily cultured astrocytes

JAREE TR K B TR T i, %35 GFAP.
Rat astrocytes cultured primarily, expressing GFAP.

B2 ERRRMEMRERERIEE100x)

Fig.2 Immunofluorescent staining of astrocytes(100x)

A JSARER IR MIANZEER; B: S5Ot e (R I A nestin LI

A: primarily cultured nospheres; B: positive immunofluorescence nestin staining.
B3 RRBEFRWETHIKR RERIREQ200%)

Fig.3 Primarily cultured nospheres and the immunofluorescent staining(200x)

ARG FEAR A 1 K AR B (E13A).

058, Hinestinge A BH P (&13B), 1E B Bl 135 77 1)
A PERFF A PP T A BRI 4 . 0106 dJ, 4
0 il EMAP2BH T, g hton, Hd Ragt, ik
BN SR, BURE/(1814); #5) 4i ) 4 GFAPH
AN, JE TR R, B2, ik 2k, i

IR SRR (E14) . Ib s R BRA TG TR
0 M ER L AT 0 A B 28 0 R TR 5 40 B 1 i
WP S 40 o
2.3 RCMV 2 L RAAHI TR E

RCMVE YT T AN LS dJs, I3 L 1 9
B TE A E U AR AR L K, Sk AR
Rk D B R (E5) . FEBRGL 2 dRTERS d, RT-
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JRARKE TR AL TN 00406 A, 73T IR ZE TE U MAP2EIE, L2 TR N BT i 4 GFAPRH A -

Six days post induction of differentiation in primary cultured NSCs, the MAP2-positive cells were neurons and GFAP-positive cells were defined as

astrocytes.

E4 HETIE MR R &R R E(100x)

Fig.4 Immunofluorescent staining of neurons and astrocytes(100x)

E5 MEERCMYV 5 df5 82 RERAAE(200%)
Fig.5 Astrocytes infected by RCMYV at day 5(200x)

PCRIAJ K I 21 2 T 105 50 40 i 9 2 IE 155 R FHIE2
DRI PR, A e 9 B G A T e o & L (16)
2.4 RCMVEEE R RGN #E T4
kA=A

{ETranswell 24 L5748 R b, 0F AL HEA )
22 hn] DLIEE, 6 b (8 WA 40 1 A48 sk T

M: DL 2 000 marker; 1,2: RCMVEJL IR ANHI 2, 5 d, 41K kil
F RS HIET 4854, 3,4: RCMVIE YL RANIES2, 5 d, 4 [+
G0 3905 74 56 PHLIE25K 5-8: 0 WEALAEAH [ B8] i) 2R A B ZE 1
HMIE2 Tk .

M: DL 2 000 marker; lane 1 and 2: day 2, day 5 post RCMV infection,
IE1 was detected from infected astrocytes; lane 3 and 4: day 2, day 5
post RCMV infection, /E2 was detected from the same infected astro-
cytes; lane 5-8: at the same time points, no /E/ or /E2 was detected in
the control groups.

El6 [z FRT-PCRE A ERCMV B Z FZAR Bz
Fig.6 Confirmation of the infection by RCMYV to astrocytes
by RT-PCR
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ST

24 hB[R LA 2 BRI FEAT K B (1 40 M 1 ST RS, K
T [ LB ARIEH(EITA) . 6 dIFFiZe T2 ek
TR TE 4, XA MRS, A AR
N SGRANKIF B S POCTERE, A2 ok
AHE; A7 I AREBOR, I SSRAIR. 3R 2,
IR (F7C) o IS 2L F R 40 Ik B X T

Y1 40 R RE A KA, 24 hiE A4 DL 40 A B
2 AR SGER(BITB) . A 406 dink, K4k 4
W8R8 5 2 (KTD) . S 9t B 45 R Bow, X i
2 A 28 T0 N Y IS T 40 M 43 4K 22 43 ) 2919.13% 1
64.47%, L2055 5] H11.04%H156.66%, & Gy 41 #f
ST AR R ALAR L, 22 57 5. 3% (P<0.05, 1418).

A,B: 3:R:5524 h)m, b EAL(A) LR (B)HZE T A1 s 16 PR, 100x; C,D: FeI5376 dJi, b AL E T4 A 734k 58 4(C), LA AT— 5

it R 53 1E(D), 200% .

A,B: co-cultured after 24 h, NSCs in the control group (A) differented faster than NSCs in infection group (B), 100x; C,D: 6 days post co-culture, NSCs
in control group mostly differentiated (C) while part of the NSCs in infection group did not complete differentiation (D), 200x.
E7 Transwell 247l £IEF AR PE TN S LR

Fig.7 NSCs differentiation in 24-well Transwell co-culture system

*P<0.05.
E8 Transwell 247 HIEFIKR PHE TS LE
Fig.8 NSCs differentiation rate in 24-well Transwell co-

culture system

3 itie

I ARG B, AL TR I Jot 4 Bk o fK pl 2 &R
e IR R A AN ) RE Gk B AR Y. R IR Al
J ] DL A R0y ik 22 Bl AR W T, R ph 2
40 B 1) pi 28 T A AR FEAR P R TR I 41 i R
& o WA AE KR (NGF) B B 2T 4 41 i
K T(bFGF). By Z= AR 7~y IL-1. IL-6.
IL-3. y T & EFEHE A (laminin, LN), £FiE5
[ (fibronectin, FN). {51 I 25 45, ‘A IX 4EFr P&
HLEPERUMPAAE. RE AL AE
BEH, XA &4 B ifs oAb B — e R 4
U8,

AN 22 2538 9T L8 B, 2 TR IR 40
i 2 5 4 3 B 1Y) 56 4 25V 40 ML (R % 38 = 40 s
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BEJE ™ SEVE IR AL I 4 H), 5 o Bl pE IR e, HLRE
TR 5 &0 i Je G m Al Aot 22 400 i g o 28 G R A
T I IO 40 o e 5 75 S e A R i T R L
A LT A8 7 A0 T e e AL TE I T 4N
WS, SEma T AL TR R I 4N i A= 43S 4 o ) A R
oy, IR S ERI S T R 5w, AT
HM ARG HAINE(D) ? &R TE R A AN
AT AR B, RS T A, R Il )
(@) 7 IXEL ] H FT e R LB HOE

AU 1 e B OBEAT T WP Rl
PRCMV 5 (1) 52 T Jise 5 48 H R 28 46 B 76 Tran-
swell 247l LR IRk R R AT ILRG IR, Mgpi & +41
LA ARt o R GERCMV i (1 52 T 1 5 4 a1 1
A TFYH A A T Transwel I L B2 54K R R %
2R Rl = vl T o3 W o N R e 1 e R
T EE IR A 2 HEN T & ST 41, H ks
TR AR RS2 T T 40 PR 43 0 2R A3 e e mT 1 el
Wid. 2% FBSIH s BDMEME; 75 3L BE & 5L TR I it
i 8% IR, ORI AR IR L, R,
DL E AR ZR 0] DUR U Mt 5B G RCMV 5 (1) 2L T e It
0 XS 22T 40 23 A T S

AL 25 BRI, 5 IRGERCMV ()AL T I m4n
i 5 5 (1 A 28 0 PR BR NG BE A0S, ot 22 A
oA B 18 T B A . X B AL L8 IR6 hig M4+
20 0 Bk 5 P AT A L TE H, 6 o e 2 40 i 40 i
S (PP RN AL T B AN B, JEAC SRR .
P ILREFR24 h)g A4 WAt sk M A 41 e . 6 d
Je AP T 40 H A0 S T A 28 0 R B T e I 4 i 4
DT B NS T AR /N . AR
S I ZROGTE A A TR AN M, IX 2R A P R R X
W BRGN B 2, AR RESEE R Ewm ). *
RED LG i gk IR, S L o) 4b 41 e il £ 0 R
ST A M 1R 7T 20 FR A T R A, UL i T
B AR TR A, X B s SCk AR — 30, X Ekr
FE R I A0 s 1, 3 B0 2R kB4 ) Sk ey
T MK P& R 22—

E5 401 o 75 2 50 R P I g K BUIR LR W TE
(1) o 2 S (19 Ji DR 22—, L T 35508 1 A DAL ) 5 A
BT o AEN—FIg R4 85, B 40 M a5 n] UG
Z Pl 22 20 i, R DU TR R i M fe b & Jk . B
I Mg B3 B G A S, LSRR DR SRR B — S (W NP,
995 5 J 220 L 3 DR (LE T/LE 2) Bz 5 M5 A 2 400 R D51 384

IR AR, HmRNATES R 1EI& G 52 dRT AP A
TR, AT gERFE A B BRIL, AT INIE 1/IE2 3L R J2:
FIBIRCM VIR G 40 [ i) A 2T B AR FUK B
Je 40 2 G RCMV i A 28 141 ffd 7E Transwell 24
LIS FRAR R N AT ILEE IR, DFIUA 40 ) 4y
IR &5 I, 20 ML B 2 G4 22 TR I o 4 i
Ja, oW 2 RS T A0 R oAk e DR HED A IR
Jif B, 4 B 25 0] A ek ek g B P e o 4 i,
S TS JO A B PR A0 R, T R R IR A
AL ) B R FSRORE T, A A 8 A i o A 2
BH, ANBEALE NG R & B BOY B2 08 2 sl L Z0E W
(1) R4 228 T FTLE TV B ST 440 I, AT 5 1 A6 A i B9 i 41 2R
SERFNAE BRI RE B, 3 B 2 B 4 B B
Ao LA IS TR G A T R T A0 LS R e A 2 4
o3 A ) AR 2 A 4, SRR 2R R 2 R
JTT A0 I 53 WA FR WS AL A A R A A DG W 2 T R
TR N — DR ARSI 1) 7
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The Effect of RCMV Infecting Astrocytes on Neural Stem Cells Differentiation

Sun Xiuning', Shi Lihong?, Liang Ruiwen', Liu Zhijun**, Li Ruifang', Guan Yingjun®*, Yu Li*, Guan Zhiyu'
(‘Department of Parasitology, Weifang Medical University, Weifang 261053, China; *Department of Pharmacology, Weifang Medical
University, Weifang 261053, China;’Department of Microbiology, Weifang Medical University, Weifang 261053, China; *Department

of Histology and Embryology, Weifang Medical University, Weifang 261053, China)

Abstract To investigate the effects of rat cytomegalovirus (RCMV) infected astrocytes on neural stem
cells (NSCs) differentiation, the astrocytes and embryonic hippocampal neural stem cells were isolated and primary
cultured from SD rats. NSCs were co-cultured with RCMV infected astrocytes in Transwell 24-well plate system
with respective control groups. After NSCs were co-cultured with RCMV infected astrocytes, immunofluorescence
staining was performed to study the expression of MAP2 and GFAP on neurons and astrocytes, respectively. The re-
sults showed that after co-culturing astrocytes with NSCs, the NSC differentiation slowed down and the differenti-
ated neurons to astrocytes ratio was lower compared with the control group, suggesting that astrocytes infected with
RCMV can inhibit the differentiation of NSCs. The possible mechanism may be related with the nutritional factors
secreted from astrocytes, but affected by RCMYV infection and thus interfered the differentiation process of NSCs.

Key words RCMYV; astrocyte; NSCs; differentiation
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