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IRAK. a. IR 78 5T 40 mT DL AR SR OF
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1.2.3  MSC-codA/eGFP 40 i (1) 1% 44 K 7% .
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% BA BB 1000 t/min B0 5 min, AR5 FE
V&, B IEMG $E 1 2 Lhl R B B
I, 37T 5%CO,. WLFIE FE B FE 4 b 4k 8215
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SAREE N V) IT 3k 20 1.5 em, 50 B 84 55 T Ok
TR AR 3% 2% J K20 1.5em ABRS 90 Pk e, %
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TR B 50 R e s R B I A B W SRR R
(10 pwl): MgCl, 2 pl; 10xRT 289 1 wl; RNase
Free dH,0 3.75 pl; 10 mmol/L dNTP mix 1 pl;
RNase Inhibitor 0.25 wl; AMYV Reverse Transcriptase
0.5 pl; Random 9mers 0.5 wl; Positive control RNA
1 pl. ER4AME: 30C 10 min, 42°C 30 min,
99°C 5 min, 5C 5 min; 1 MEH. PCR A ZR(50 wl):
5x PCR ZZ M 10 wls KR 2810 7K 28.75 ul;
Ex Taq HS DNA ZE 41 0.25 wl; Control F-1 Primer
0.5 wl; Control R-1 Primer 0.5 pl; cDNA A 10 pl.
PCR 4cftf: WAEM: 94°C, 2 min, 1 MEF; 2
94°C,30s, Ik 60C, 30s, ZEA 72°C, 1 min,
35 MBI 35 NMER G, AR EA 72°C, 5 min.
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KGA7022)1) ¢ I BEA T A
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glydrscs MM G S 7 K, Sk ES 5-FC



2012; 39 (5)

R, F: 8% CD EEBWE TR TN Co XRRBBARIMFIERTR

*451+

o, HERYOKEE 2, EEFREm, P4
Wi C6 it TR 4L (35 41) Al C6+MSCs 1 415
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(11 2HCEEO A) I AAE I 45.9 K.

100

75}

50f

Survival/%

25}

10 20 30 40 50
t/d

Fig. 1 The survival curves of experimental rats

inoculated with C6 glioma from five groups
After 7 days of C6 glioma inoculation, the animal models were
constructed. Around 500 mg/ (kg *d) of 5-FC were injected into the
abdominal cavity from day 7 to day 14 for a total of 7 days. The mean
survival time of group @ to ® were 15.3 days (n=8), 16.0 days (n=7),
16.6 days (n=7), 32.2 days (n=7) and 45.9 days (n=7), respectively. — :
@ C6 glioma; —: @ C6+MSCs cells(1 : 1); —: ® C6+MSCs cells
(1:2);—: @ C6+MSC-codA/eGFP cells(l : 1); —: ® C6+MSC-
codA/eGFP cells(1 : 2).

2.2 MRI 85K BRAPE AR S SE T

PIHR WL it Rg 4 2R (B 2) T L, 45K BRAG Rtk
WX A PCIR IR T i, Sk, S AN TR B
FE, LA, E2apik, dRsaEE, W
el 2 2 P A, g oA HH IR 2.

AT I g AL YR (MRI) 3 25 W D0 98 1) R L
M C6 i 5t dRE B B DL S B 7 R EAT — Il AL R
(MRDETI, &5 K. Co I 528 7 K,
RIAYS 5-FC 25201, Seit oy 5 A i A&
R M 2 7 (P=2.176, P=0.092). C6 JIXJ5ijH
MG 14 K, I 5-FC25)a5 7 R, s A
Jit g AR, AR S 2 (P < 0.001). ALTH] LK
(LSD ¥£)RBL: C6+MSC-codA/eGFP(1 @ 1)4LAll

Co 4R B L, 257 W& . C6+MSC-
codA/eGFP(1 : 2)40F1 C6 LI pysg AR A EL, e
WEMEZER. HC6 415 C6+MSC 4111 iR A FLL
AT B2 R (P> 0.05). C6+MSC-codA/eGFP
(1 )4l C64+MSC-codA/eGFP(1 : 2)41 ¥ fA A
JEHAY N 77.24% 83.28%. C6+MSC-codA/eGFP
(12 D)2 ) i gge A4 AR b R e M 5 2 14 K 5 Mg
B 5 7 KAH EeAT BT/ (1=8.780, P < 0.001),
C6+MSC-codA/eGFP(1 & 2)ZH i I8 44 FA7E oo %
T 565 14 K5 IR b J5 55 7 A B s/ BE 1
(T =29.705, P<0.001). pieestiE s 21 K,
Bl 45 5-FC 25 )5 25 14 K, 1L C6+MSC-codA/eGFP
(1: D45 C6+4MSC-codA/eGFP(1 : 2)4L I Eh¥I1F
W LGRS (T=
35439, P<0.001). %KW, MSC-codA/eGFP
MR R, R W . IR A 21
RIGHF 145 5-FC 25, B2 Mg 8 5 58 28 K,
C6 +MSC-codA/eGFP (1 : 1) 4l 5 C6 +MSC-codA/
eGFP(1 : 2)A MIZNWIAEIE, (R IR IR A RR AR i
JEEM G 21 RIS PR TN, AR P4 b
AT, 227 B35 (T = 35.905, P <0.001), iXih
Wi B L A2 A0 41 i oh MSC-cod A/eGFP 41 fid (1) EL 451
T, I SRR R S R . 4 AN IR TR] R A
968 240 1o it 28 MIRT & I B 46 2H A J12 88 K Bl AL Je
PR 2 g WK 3. K 4.
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Fig. 2 Morphology observation of tumor coronal
section after the brain tissue was dissected
(a) and (b) were the brains taken from samples that were perfused and
fixed with 4% of paraformaldehyde, (c) and (d) were the brains taken
from samples without being treatment. (a) Massive tumor from mouse
brain. (b) Rough shape of the mouse brain. (¢) Hemorrhagic necrosis in

the center of the tumor. (d) Image of the tumor containing brain.
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C6+MSCs(1 : 1)

C6+MSC-codA/eGFP(1 @ 1)

C6+MSC- codA/eGFP(1 : 2)

Fig. 3 The in vivo depressant effects of BMSC carrying CD gene on the rat C6 lioma were evaluated by MRI
After 7 days of tumor formation, the abdominal cavity of rats were injected with 5-FC at 500 mg/(kg+d) for 14 days. The MRI was carried out every

week after 7 days of tumor formation.
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M AR B AEA [ I 7] 528 5 s 3 P (MRT) 3)
AR IR AR R 1), FTLUE @ ® 41K s
2001 T IR AR ARAE 4 ANINHE] S B BN TO 41, @ 4
@41, £ 7KK, @O4504. @O 4 %A
B#F@P>005), HE 14 RLE, @O415041.
@O UHZEN BEP<0.05), 5OHENAEH B
100 (P<0.01), 5 WII Brbo A Kk NP, HOG)
i1 T3 N\ MSC-codA/eGFP, CodA J K45 24 Hu 41

250}

v(tumor)/mm?
I
S

L , , | T IR, TR K S . @56

7 14 21 28 AIMLL, AEZE 14 RUART, 220000 &0k, (e 21

feulture)d RULJF, 220 RAT B (P < 0.05), 43T 5B fig

Fig. 4 Growth curves of rat glioma tissues E JEg 12 AP A=A I IS, MSC-codA/eGFP X Ji
from five different groups IR AR A F 5 SL BRI 0 St IE ARG

o—e: CO,A—A: C6o+MSCs(1 : 1); m—m: C6+MSCs(1 : 2); o—o:
C6+MSC-codA/eGFP(1 @ 1); A—A: C6+MSC- codA/eGFP(1 : 2).
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Table 1 Tumor volume of rat encranial model at four time points in five groups

Tumor volume/mm?

Group
7d 14d 21d 28d
C6 62.06 = 1.69 246.11 + 6.00 - -
C6+MSC(1: 1) 61.92 + 1.29 242.42 + 6.24 - -
C6+MSC(1 : 2) 61.67 = 1.05 241.53 + 6.05 - -
C6+MSC-codA/eGFP(1 @ 1) 60.84 + 1.72 55.39 + 1.14* 5536 + 1.18%* 100.67 + 1.98
C6+MSC-codA/eGFP(1 : 2) 60.46 + 0.71 40.70 + 1.35%* 34.69 + 1.16 70.25 + 1.35

AR 75 28 K, H& IR AR 2= i
YLV BPRARR VR IT A PSR R) X B AL 38 AR R x
100%, 4 ZUAHXET 2 41 3 4309 5 5k -
77.24%, 83.28%.

2.4 codA mRNA 7ERhELEZN A RYBE T RIE

RNA 4l : 4 TRIZOL 2 40 () il g 41 27
RNA, ZEHMEICRETIARTI A /A o=1.8. HIE'5
Al WVR AR C6 Al MSC-codA/eGFP 41 Jifd 1) 41 23
H1 codA LK cDNA § 34 H 360 bp [T B, IE
SET codA FERZEZH L mRNA /KPR IA.

2.5 HE F&XRIMEHERE

RAATE 25 WSR2 Sl i Js e g 52 A A0 00 72 v [
B, TotuiE, A FVACERTERLR, Dl 2R, b
R IR R RS s IR AR e g RN P TR, g vh
Lo HILH TLFIIRGE,  KARMRHIAR WM. B 6
HHE Gt g R WoRs, WA R 3] WA K S ER
(1) Ji2 J5 968 A4t . S AR A R B I AR HE 5], %% B
B, e AR K. gL R AL 5t

group ©
KEH

p® O

Fig. 5 The codA gene was amplificated by PCR
I: Negative control (using water replace DNA template); 2: DL2000
marker; 3: C6+C57MSC-codA/eGFP (1 © 1), cDNA of rat tumor tissues;
4: C6 +C5TMSC-codA/eGFP (1 : 2), cDNA of rat tumor tissues; 5:
C6+C57MSC (1 © 1), cDNA of rat tumor tissues; 6: C6+CS7TMSC (1 : 2),
c¢DNA of rat tumor tissues; 7: cDNA of C6 glioma cells.

Kb RT HLEN R A0 AR AN IS, AT IR
LA A RGBS AR R Bl TR
L 2R Bk T 4 55 B UT) e HE e (5 359 oK DL i Jgq e
Bt

Fig. 6 HE staining of rat C6 glioma tissues
HE staining from group @ (a), @ (b), ®(c), ®(d), ® (e) and G ().
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2.6 MSC-codA/eGFP HBEHI B 5K 5 T

NG R P T LA A, RO FE
i, MSC-codA/eGFP il ifu 7347 T C6 e Jii 241
[ PN BRI T 2k 5B (] 7Ta~ d), MSC-codA/eGFP 4l
W =T AT T I R AR AR A 2%, S gk

(a)  Edge, C6+MSC~odA/GFP (1 : 1) (b) Interior, C6+MSC-codA/eGFP (1 : 1)

©

Edge, C6+MSC-codA/eGFP (1 : 2) (d) Interior, C6+MSC-codA/eGFP (1 : 2)

Fig. 7 The distribution of MSC-codA/eGFP cells
within tissue section under a fluorescence microscope
MSC-codA/eGFP cells were situated at the edge of C6 glioma tissues
with a circumvolution-like distribution in group @ (a) and group ® (c),
x100; MSC-codA/eGFP cells were situated at the interior of C6 glioma

tissues in group @ (b) and group ® (d), x200.

@  group®

oA Bl 7a, b BORAE@O AL R, BT
EOMM T, LrEEEIN NPT 7R 1) TR A R
MTEARA LI BT, EL R P 350 A2 s A B 25t e
Do X ETERK, AFEOMHMH THERZM
MSC-codA/eGFP 4fiffid, 1§45 MSC-codA/eGFP X} /i
P 2B KA VR B R O B AR, KR MIRTASH U 1) 45 2R
L.
2.7 =ZPAMFRIZRY TUNEL 2

TECF B g, Rg i 2 G fH P (1)
AN AN A% AR . AR B 46 . AT 1R S
AR A RANA—, Pt st W4h. U
GeAb, BRET-HMAEEFAES, WA AR A
FUE A 5L A IE 5 G €0 BH 2 19 )i 988 40 e . Co 2 A0
C6+MSCs 4L(ZE® ~ @) 41) (1) i I8 41 23 AR 2> A7 BH
YEA MY, S840 C6+MSC-codA/eGFP(1 & 1) (@
Z1)F1 C6+MSC-codA/eGFP(1 : 2) (455G 41) 4 1 frh 2
PL TR L BHPELN M, 32 MR A2
B 8a~f), TUNEL P % 345 oK WL AT 42t
YER 40 A% (& 8g~h). JT] DNase [ 4t (¥ TUNEL
BH 1% A 803 B 35 — B A% et
BH .

Control group

T

Fig. 8 TUNEL staining of glioma tissues was carried out via paraffin section

There were very few positive tumor cells in tumor tissues from group @ (a), @ (b) and @ (c); large number of nuclei of positive tumor cells in tumor

tissues were yellowish-brown in group @ (d) and ® (e, f). No positive cells in control groups (g, h); a~d, f, h, x200; e, g, x100.

3 it it

I 5 TR 2 0 A i AL RS bR, RV AR
FARET AT O8 A TR, HE
2 JIRA BRI A S VAT R AR AR 22, DRk e o ol 4%
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43 18] 78 J5 41 g (mesenchymal stem cells, MSCs), X
ML 6 35 T 4 s, BF ST s, MSCs HA +4i
M EBER . BRE IR, e &
S Z PR AN, MSCs HAf £ ) 4rte bk,
1M HRYR) 02, WM AE, PR 4 2 TR AR )
P, R A3 L MSCs A1 b s BE Rl G
JT IR, IS T B I AR o, O & E 5K
MSCs T] LAk A LB IS 5t 4 i F0 #i 22 Jo A 41 i,
DAl i MSCs 1T i H A i 28 i 44 41 i 1) 2 g 2,
Nakamizo 5PV TR IE, N Hf R IE MSCs H A
LR IGRIE ) NSCs AHALI IR & i #e e . A
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Investigation on The Inhibition Effects of Bone Marrow Mesenchymal
Stem Cells With CD Gene on Glioma in C6 Rat"

SONG Fei"?”, XING Qi¥", SONG Ke-Dong?”, LIU Jian", JI Guang-Chun”,
MA Yu-Fang®, LIU Tian-Qing?, MA Xue-Hu?"™, TIAN Xiao-Feng”™
(" Department of Neurosurgery, Second Hospital Affiliated to Dalian Medical University, Dalian 116027, China;
2 Ddlian R&D Center for Stem Cell and Tissue Engineering, State Key Laboratory of Fine Chemicals,
Dalian University of Technology, Dalian 116024, China;
3 Department of Anesthesia, First Hospital Affiliated to Dalian Medical University, Dalian 116011, China;
Y Department of Biochemistry and Molecular Biology, Dalian Medical University, Dalian 116044, China;
 Department of General Surgery, Second Hospital Affiliated to Dalian Medical University, Dalian 116027, China)

Abstract The in vivo treatment effect of CD (cytosine deaminase) suicidal genetic system on the glioma in rat
was explored. The lentivirus carrier which was composed of CD genes was fabricated and the mouse BMMSCs
were transfected by such CD genes to obtain constantly expressed cells, then BMMSCs were transplanted into the
animal model which was built through an intracranial stereotactic inoculating method using a group of 40 SD rats.
The rats were divided into 5 groups uniformly according to the cell type inoculated, i.e. @ C6 glioma, @ C6+
MSCs(mesenchymal stems cells) cells (1 : 1), @ C6+MSC cells (1 : 2), @ C6+MSC -codA/eGFP cells (1 : 1) and
5 C6+MSC-codA/eGFP cells (1 : 2). After 7 days of tumor formation, the abdominal cavity of rats were injected
with 5-FC at 500 mg/(kg* d) for 14 days. Intensive scanning was carried out weekly to observe tumor volume
using MRI. Simultaneously, survival times, routine pathological test, RT-PCR assay and HE staining were also
operated. The results of MRI showed that the focus of infection in group O presented round shape. The necrosis
area of tumor found in the center, achieved an average volume of 246 mm’, and the survival time of the center area
was 15.3 days. About the group @ and @), the survival times were 16.0 and 16.6 days respectively. But in group @
and © , the survival times were both larger than 30 days, the necrosis area of tumor was 55 and 40 mm?
respectively at day 14, and the inhibition efficiency was 77.24% and 83.28% respectively after 28 days of
treatment. It was concluded that the MRI scanning could clearly show the volume, shape, and internal structure of
the tumor, which was highly related to the results of pathology. The treatment effect of bone marrow MSCs with
CD genes and 5-FC therapy system on C6 intracranial glioma could be verified through dynamic MRI observation.
Moreover, the RT-PCR test confirmed the expression of cytosine deaminase inside tumor organization.
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