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[Abstract] Objective To investigate the effect of hyperbaric oxygen (HBO) on the survival of C57
mice implanted with GL261 gliomas after chemotherapy with nimustine (ACNU). Methods Forty adult
male C57 mice were divided into four groups: control, HBO, ACNU and HBO + ACNU randomly by SPSS
10, and planted with GL261 glioma cell suspension in their caudate nucleus to form tumors. From the 7th
day after implantation, these groups (except control group) began to receive different treatments (HBO,
ACNU and HBO + ACNU), in order to observe the effects of different treatments on the survival time of
tumor bearing mice. Results There were no significant differences in the tumor volume, mass effect,
severe compression of normal brain tissue and midline shift (F =0.602, P = 0.618). The average survival
time was significant with one-way ANOVA (F = 12.177, P = 0.000) and with the Kaplan-Meier survival
analysis of log-rank (x*=13.604, P =0.003), while multiple comparisons between groups showed HBO (x*=
0.365, P =0.546) and single-time ACNU (x’ = 0.884, P =0.347) had no effect on the survival of mice; the
effect of HBO + ACNU (x°=9.962, P =0.002) was better than that of HBO (x> =6.925, P=0.008) and single-
time ACNU (x*=7.152, P =0.007). Conclusion The HBO had no effect on survival time of C57 mice
with implantation of GL261 and could not promote the growth of the GL261 glioma. However, combining
the treatment with ACNU could extend the survival time of tumor bearing mice, suggesting that HBO could
strengthen the therapeutic effects of ACNU.

[Key words] Hyperbaric oxygenation; Glioma; Nimustine; Neoplasm seeding; Survival rate

Fund Project: National Natural Science Foundation of China (No. 30901538); National Natural
Science Foundation of China (No. 30973494)

B I [ KA SRR R B B (BT F 4 :30901538) 5 T L 400038 TR, 55 = ZFBE K2 74 1 e e b 22 S0
R A SRR 2 e 45 v B 3t B (351 H 455 : 30973494) T IRAE R 54 (Email : fenghua8888 @yahoo.com.cn)



08 - s B 26 5 5 2 2012 4 12 345 120658 6 )

Chin J Contemp Neurol Neurosurg, December 2012, Vol. 12, No. 6

I 52 T 96 AT R T AR KRR A B AR R
& H AT F BRI O B HE DA DI B, K 2 4k
BTG AN R, o HE WM R R R A B A A
WK T 14E . B MR YT 22 ik R, 2591k
J7 A IR YT PN iR ) T 5 AN 3 s YA YT
L Uk X 4 B R R G A0 R Ok sz B EE A
e L (HBO) PRy — R ] B A 8% B2 4 10 4 BliG
7 55, A PN P IR 25 ) A g v VR R A 2 06
TEN S FEARSIE R FRATTR A JE B R TT (ACNU, 5
WE 7 A ) BR 5 e H SRR ik P A G L2611 I TR 1Y
C57 /N EGHEATIR T, LWL 5 R 2% B 25 9 Ak T %
IR RAN T Ra v e U R A

MRS IE

— SIS M AL

1SEB3h ) TR ¢57 /40 H,
K5 14.70 ~ 18.50 g, V-1 (16.46 = 1.02) g, HI % =
RSP s ot g dEEE ok, B
A /N2 G5 )5 R SPSS 10.0 483 B E k47 58 4
BEBLAT AL, 53 B A T T BRI 4L O B4 | R
BITAL(HBO A1) e s aliTAbyr 4l (ACNU 41) , A
Je S RIITHR G & AR (AR 4, Bl 10 X
NER

2. 4 ML RO UE ARSI BT A R S/ B
GL261 it 3198 41 JfL 3% , W T 3¢ [ B = 855 55 ) SR A2 1
(ATCC) , B TS i 2 AR A0 2 20 AR 4h L 45 11

3. 250 A RBLBON 10% 09 iR 2R 1 T
(FBS)500 ml Al DMEM/F12 55 5% 3£ 500 m1 (% ZF &
SR AR CHLE: AP S YA ) Bl
H 3% [ Hyclone A Al o JE W ETT (B b 44 : TS5
it : KPA0026, BILA% : 25 mg/Mfii) 1 H A = 3k X &
FhA = TR A BN 1% 1 3 B H 2 A (S
110122, ¥k :5 o) th Bl R E A YR A RA A
PR

4, FEFBALLE 68001 Kl 3h P b o H AR i
S ARE LA B PRI B IR A8 A i B A BR A A RS
FE:(0.10+0.01) mm ] o flCE i 5548 (25 wl) B 77 0%
FURBEALER T A7 . DWCS00 HU s ¥ i i AR
T IR = R B o S /NS E RS O S
H:469 kg, e LAEE 77:0.70 MPa, 5 81:0.71 m*) -

NS iy RS

1.GL261 iE R A0 M RANMI KT IR GL261 SR
Jed A 0 42 b R AR B B0 10% 6 A I T

DMEM/F12 35 F2 L 35 8 i v, B T 37 ¢ R
BN 5% W A AR L 78 4 T R I TR AR P
H W% 85 % L B Motk 9 05 2 M 25 B Al e
T A MR S S I 2 R IR, S A
Ji A5 AR 28 %% 3k 80% I, LA i 43 B0M 0.25% Mk 2K
P I A0 A% AR T AR A RO AS R AT 19 GL261 %
JJRE AN, B 0 242 10 ¢m . 800 r/min &0 5 min, 3
W B R AR 2 v R . TH RO T Bl i %
PR B 10x 107/l %5 H .

2. GL261 JKE 598 4 L fi N AP A G261 JiE BT 9
Y B AW UK EORAE I BREE S . TR BN 1% 1
I EL B2 40 D) 40 mg/kg R I IS SRR BN B, 2R
Jei AR ML [ 8 T AR AL B TR B LIRS
TTEW A, KA1 em, WX, VLS T 51X G
0.14 mm . H 28 5% 2 mm /E Ab & L, 2 5 A Ak e
T T S R TR I 4l A0 Y, T RS sh 2R R
B O T A L AR B E BT O W i B L A B G
f, 2248 3 HEEF 4.60 mm S5 R 1 mm £ 4R 40
TR 1 A O R R A%, B 0% T G A i A8, T 4 0 B
FESRE S min J5 218K B WS E A E AL Sk
B o BT €57 /NERAR G S AS T LAUBE K RIS B o i R
KLY W WE PR AR SR o S R e DR RR P A Ah
-3 H LR E 40 R BERPE L — 6/ BUE 4=
Pt NSRS | b B I 2 RS UE S X A bR A K

3ARITITEE mEENARYT /N T R GL261
JI2 598 AN B IS AR 7 R s R R AT IR T
(1 W/d) s AE 5 PL Al UV AR 10 min, 40400
15 min N 23 T 2 2.50 A28 5% KA (ATA) , B
0.25 MPa, T2 J& 80 min . 2] # Il /& 25 min, G 7 1 72
rh DL 4 2 AR XU 2 WKL 5 min/ IR, PR A AR
JE > 95% ; E E2IR 97 10 do Je SRl {T 4k 97 4 F Bk &
HIT UL/ T AR GL261 i R 4 J5 55 7 K, 4%
B8 40 mg/kg 7 i — UM I I T 26 5 mg/ml e 5L )T,
B IRIT A /N BT SR IT 25 W 05 B 203 A S
I (1 k) IR TT R 5 R AR T LA TR]
WA ISR YT 10 do KRR/ BRI AE GL261 i i
AMLE AT TR . AR C57 /N BRI
i LK H 340 40 x 107 A 4i i .

4 WLEEIH  FhRE GL261 [ R 40 M 5, W<
C57/NEUH H W sh G oL, AR A S 12 h 7B 0.50 d
ISk, /N SR P8 T B BB R B R R S b
2 RGRE R G ARAE R > 15% ), 4S8/ R IEAT
JUA R B T SRR R R ULPY L R B R AL A



B E A 2 G 2 3 2012 4E 12 A5 12 855 6 )

Chin J Contemp Neurol Neurosurg, December 2012, Vol. 12, No. 6 . 709 -

Sk, BY TEALE /N0 3 B R S 8 SR I 4 i R
T B R 4% 2 RV R W E . PLGL261 i
J5 R AN L R B B 2 N B AR BE T B Ak BB T
Sy A A W R R R A A AR (d D) LTS AR (d2)
MR (A3) , M6 2 % ek [ 3] Fr #2419 2 3T 5
i A R AR = d 1 x d2 x d3 x /6.

SR 1 7 [ B2

K FH SPSS 10.0 G2 i 8 A%t Jir A 55 0 %540 k4 7
WHE S0 TR LAY B« R i 22 (v 2s) R
N, AN T] A FREH /)N BRZE A7 3 1 B SR B TR R 25
A M, @8] W8 P LE 82 1T Bonferroni ( 7 2 57 ) 1{
Tamhane’s T*( J7 22 A 5%) K 50 ; K H Kaplan-Meier i
TFELAAF I ER , Log-Rank 75 4T 25 41 24 A7 i 28 E 17 4%
KR WP . AP < 0.05 M54 G277 L,

# R

— (GL261 fist J5 8 41 ffg A 17 0 L8

GL261 Ji2 J5T I8 4 A 72 48 A A= K TR G114 Ji g3 24 /)
SR RD 5 A B e S ORE L R T 057 /0 BUR 2R 2R 1
AR TISE I 2 B R, I g A A T 1) S A
2 R, OB B, i R R A K
(Bl 1a, 1b) ; RAESE 1 B, HE 4% €8 0] 0L o 240 i+
R AR R (E 1e) ; 55 2 JA I
AN S RE R I 8RB | A K TG BR, IF 1) 5

TSR AR A i R 300 AN T O, 4 A S TRDE B
AHLIE , g 657 R R G (1 1d) o

T GL261 i ST At PN A A S MR R AR bR
AW EE

RARAR A 5% R, %F B (B 2a) L 5 R SR
JrA (K 2b) Je S mTT iR 9T 240 (B 2¢) R G IR 97 40
(P&l 2d) fir 98 B A 0 e TR A% 349 A7 i g 26 4, A (] Ak
4 o g8 BRI AR KA R AE K O U B 2=
ST RN SR N A A T A o 9 R A
Z R, LR AR i FS (AN [ Ak B4 /0N BRCA 0 R R
Mg R E R Ts =B L (P=0.618,%& 1),

= RPN

N TR) Ak P2 o 98 BRT- 349 2B A 0 40 BT SR R A
ZRHA S 2EE L (P=0.000,%2), 255K
65 A R A B2 22 18] A A7 B R) O 25 A 55 (P =0.012)
F AT Tamhane's T2 R 58 o 25 3 87w, 5 X BE 41 41
Fo, Boali @ F AR T (P = 0.998) Fil B YK JE 55 /] 7T 41k
7 (P =0.953) % fif 96 BV 38 A= A7 91 34 T B . 5%
T e s 48U BR 5 JE B m) 7T 36 97 J0) ] 58 fp 98 Bl o 38 2k
FE W 7 (P =0.020) , 1 H Y7 %004 508 F 94l i
JE AR T (P = 0.024) R KR JE 26 A/l 1T 4697 (P =
0.062,%3) .

Kaplan-Meier 25 17 i £ 730 #r 27~ , AN [) 4k 220
fop 8 B AR A7 28 28 Log-Rank W 2 RA Gl &

Tl

Bl 1 GL261 2 5 /R 40 A /5 N oA e T A S A I8 R 1R s AR T 8¢
le  FMEES 1 JE B, MR F BARAZ R AR B AR D AW (BT R)  1d FIORLES 2 BB, ol L1 IR A K LR R
MRS rs) B2 A7 RAZ i R AR A W58 7, S [ Ak 4 i 8 BRI A R R/ (R AE K O U 22 5, 3
PRAREE K, N B B, IE W I8 ™ A2 e PRSI AS 2a XTERAL 2b WERAARITA 2 EEANTIRITA 24 B

la, Ib  Jhoid 2 0 PR, JC O 2 B, ai it =R g, BRI A K

Figure 1 Observation of gross specimens of GL261 glioma in mice brain. Implanted tumors were fish-like, without envelop, and in
rich blood supply and invasive growth (Panel la, 1b). The tumor invaded into the caudate nucleus without clear boundary 1 week after
implantation (arrow indicates, Panel 1c). The tumor invaded into the basal ganglia without clear boundary 2 weeks after implantation
(arrow indicates, Panel 1d) Figure 2 Observation of gross specimens after the mice were sacrificed showed no obvious differences of
the tumor location, size, and invasive growth mood among different groups. The tumor volumes were big with obvious mass effects and
the normal brain tissues were compressed to the other side, with displacement of midline structure. Control group (Panel 2a). HBO
group (Panel 2b). ACNU group (Panel 2¢). HBO + ACNU group (Panel 2d)




. 710 - o E AU 2 SR A4 20124 12 156 12 58 6 )

Chin J Contemp Neurol Neurosurg, December 2012, Vol. 12, No. 6

T AN ) Ak S iy e A 000 AR A I g A AR Y
(3 £5, mm?)
Table 1. Comparison of the tumor volumes in different

groups (x s, mm’)

5] FEA ) %

Jih 98 (AR F1H PiE

X AL 10 84.08 £9.44
HBO 41 10 80.86 +8.74
0.602  0.618
ACNU 2 10 85.28 +4.10
BeAWRITH 10 82.58+7.78

R2 AFEALERA AR BRI R (v x5, d)
Table 2. Comparison of the median survival time of
each group (x x5, d)

2151 FEAS 11 % A7 F1H PAH
X B (A) 10 18.28 +2.33
HBO 41(B) 10 18.78 +2.36

12.177  0.000
ACNU4L(C) 10 20.33£5.24
KAIRITA(D) 10 32.19%9.17

3 A ] ik BHZE R BT 34 A A A A T T L A Y
Tamhane’s T> K 56

1.00 X e 4
HBO 4
0.80 ACNU 41
BAIRIT A
060
=
¥ 0.40
®
H
0.20
0.00
0 10 20 30 40 50
it a] (d)

B3 IR AL 32 i e B A= A 2k

Figure 3 The Kaplan-Meier survival curve of each group
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