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Effects of Simulated Pneumoperitoneum on Proliferation and Apoptosis of Gastric Cancer Cells Hao Yingxue” , Zhong Hua,
Zhang Chao” , et al. ™ Department of General Surgery and Center of Microinvasive Gastrointestinal Surgery, Southwest Hospital, Third
Military Medical University, Chongging 400038, China

[ Abstract]  Objective To investigate the effects of CO, and helium insufflation administered at different pressures on the
proliferation and apoptosis of cultured human gastric cancer cells, MKN-45.  Methods The gastric cancer cells MKN-45 were
divided into control, CO,, and helium groups. In CO, and helium groups, the cells were exposed to CO, or helium at different
pressures (0, 5, 10, and 15 mm Hg) for 4 hours. And then pH of each culture media in the three groups was analyzed, the
proliferation of the cells was detected by MTT assay, and the apoptotic index ( Al) of each group was determined by flow cytometry.
The cells were double labeled by Annexin V -FITC/PI staining, and the proportion of apoptotic cells in each group was tested by flow
cytometry.  Results The cell media was weak acid in the CO, group, and was weak basic in the helium group. MTT assay showed
that the OD value of the 0, 5, and 10 mm Hg subgroups in the CO, group was not significantly different from that in the control (P >
0.05). Whereas, in the 15 mm Hg subgroup of the CO, group, the OD value was similar to that of the control during the first 3 days
(P>0.05), but decreased significantly from 4 to 7 days (P <0.01). The OD value of each subgroup of the helium group was similar
to that of the control (P >0.05). In the CO, group, the Al and proportion of apoptotic cells of the 0 and 5 mm Hg subgroups were not
significantly different from those of the control (both P >0.05), while those of the 10 and 15 mm Hg subgroups were significantly
higher than that of the control (both P <0.01). The Al and proportion of apoptotic cells in the helium group were similar to those of
the control (both P >0.05). Conclusions A pressure of CO, <10 mm Hg do not influence the proliferation and apoptosis of
gastric cancer MKN-45 cells. When the pressure reach 15 mm Hg, the proliferation of the cells is inhibited.
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e 4= ZEH A 0 55 BT ) 15 5% F RPMI-1640 10% Jifi 4 Ifil
W H A% 100 U/ml 585 K 100 pg/ml 55520,
pH{H 7.2 ~7.4 95& F 37°C 5% CO, 3iE
2 R W — Uk B SRR, W R 9% vpl (PBS) L,
0.25% JiERE +0.02% 2, —J 4 2.7 (EDTA) A F 44
JHEL T A, il s 20 B VR o
1.2 CO, EJ1E M il 1

A E 5 mm B G HLBE RS, ALK R R 60
em x40 em x30 em B9 & 34, LT oG 4R 5, N A
A B R AR I BE 1 — T T R RO A — R
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1.3 o SRS By
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min, ] 2R ANER 5 5 B 5, TR AL S it RAL,
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WPE >99% , BP 36 AA & 46 N 2 ik 2l 4l CO, 5 He
) 5, B B AT 56 P HE AL, IR AR o T
FE IR R T .
1.4 iS5 B A e 85 752 W pH A

W4 Ab F % BioA K A 1) MKN-45 4 i Fil PBS 2% uj
WY S ,0.25% JERS + 0.02% EDTA Wfk 2 ~3
min , 55 752 P FICFT il A 40 M B, LA 1000 1/ min,
B0 10 min, G SRR E B, B MM E N 2.0 x
10° A~/ml, 20 5HIHC 1T ml fin A 24 LR b, F AL
SUMZ) 2.0 x 10° 4>, 43 B AT =4 K4 4 1
A, BEFEMREERA 37C 5% CO, M4EHiEHE 4 h;
CO, 2 AR RS ASE 434 0.5 .10 15 mm Hg 415
He 41, [F#:43 4 0.5.10 .15 mm Hg 41, KHEFE 08
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AR AR CTE 5 0 B AR ] B R B B 3% . 4 )
FHAE 0.2.4.6.8 h B 41 15 55 WA 1 <43 i AY
(EE AVL 2w A7) I pH A, B4 4 £L, O ME .
1.5 MTT A I 20 At 1 5 3

E2 OS5 NG 2 W [ 1 RV o VTR 1 221 D7 1
B2k 1.0 x 10* 4~/ml, Bt 200 ml i A 96 FL 1% 3% #i
H AL A0 2.0 x 10° 4~ R TFHES G 1,
2.3.4.5.6.7 FA I A0 M 14 5E 15 PR AL AT 4 h A
96 FLEF IR M A BEME 22 (MTT) %9 20 pl,4 h )5

W HE 5 25 O MTT 3530, TR 150 ml — FH L7
(DMSO) , iR 2] J5 T i #r 4% 490 nm JU W 5% & (OD
8), &R 8 AL, B E .
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h 40 F 1 ml ¥ PBS il A% 1.0 x 10°/ml 41
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2T 200 pl sE o b p, i A 10 pl Annexin V-
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2.1 pH{HMA

TESAEAN TN CO, BT (£ 1),0.5,10 F1 15
mm Hg 20 5 X} R 2H H:?&,&ifﬂ}ﬁ 0 h ¥EFEI pH =l
B SR RIS, FE 7 B R, B IGER B &2, 15 mm Hg 41 pH
HTREE6.18;Z 5L M AP )54 2.4.6.8 h
MAREER BEIEFREFRAEE G, 4410 pH HE K
HIE®E (pH 7.2 ~7.4) . FESMEA N He 1915 L
T 2) AR R 7 440 i 55 55 pH (B A [8) A
Fre, Hrp 15 mm Hg 417+ % 8. 19,

F1 EMEBSERE(CO,) RAFEA FEMEREFR pH ENEN (n=4,x £5)

) T
0h 2h 4 h 6 h 8 h
X} HE 20 D 7.20 £0.02 7.18 £0.02 7.15 £0.01 7.16 £0.03 7.20 +0.02
0 mm Hg® 7.13 +0.04 7.15 +0.03 7.15 +0.03 7.19 £0.01 7.23 +0.04
5 mm Hg® 7.00 =0.05 7.13 £0.03 7.22+0.02 7.22 +0.02 7.24 +£0.02
10 mm Hg@ 6.77 0. 03 6.95 +0.05 7.16 0. 03 7.22 +0.01 7.21 £0.01
15 mm Hg® 6.18 +0.02 6.91 +0.02 7.08 0. 04 7.20 £0.02 7.22 +0.01
F,P {4 314.61,0.00 54.75,0.00 12.92,0. 00 5.21,0.02 4.57,0.02
P, _,fH 0.00 0.73 1.00 0.57 0.08
P, _3fH 0.00 0.39 0.06 0.07 0.05
P, fH 0. 00 0.00 0.99 0.12 0.82
P, _sfd 0. 00 0.00 0. 06 1.00 0.39
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R2 FHMEMSERE(He) FEEN AR EEFKE pH EMNEN(n=4,x =5)
4151 T

0 h 2 h 4 h 6 h 8 h
Xt B 41 D 7.20 £0.01 7.18 £0.02 7.15 +0.01 7.17 £0.03 7.20 £0.02
0 mm Hg® 7.42 £0.02 7.23 £0.03 7.18 £0.01 7.15 £0.01 7.16 £0.03
5 mm Hg® 7.53 £0.03 7.28 £0.02 7.21 £0.02 7.19 £0.03 7.15 £0.01
10 mm Hg@ 7.82 £0.02 7.31 £0.01 7.23 £0.02 7.20 £0.05 7.15 £0.02
15 mm Hg® 8.19 £0.04 7.96 +0.03 7.33 £0.05 7.22 +0.01 7.19 £0.02
F,P{i 1054. 48 ,0. 00 706. 34 ,0. 00 71.80,0. 00 5.77,0.01 5.32,0.02

P18 0.00 0.15 0.32 0.91 0.16

P, ;B 0.00 0. 00 0.01 0.84 0.08

P, _,fE 0.00 0.00 0.00 0.57 0.08

P, _s{d 0. 00 0.00 0. 00 0.07 0.99

2.2 4RMIHEFE TG R AR AL T RS (P>0.05) (£ 4 ~7 KX OD (W 8% T
FERAUSE A CO, BT (% 3),0.5.10 XML (P <0.01), MiAESIEIHREE R He 1H0L T (£
mm Hg Z 5 % 41 [L 8 OD [ L W] 2 25 5% (P > 4) AN s T 4 e A0 M 00 B 0 S X A e

0.05),15 mm Hg 415 %5 M4 L& OD {HAER] 3 K W& 22 5% (P >0.05) .

R3 MTIT EUEEMEMSIEIRIE (CO,) BEAMLHEFENEN (n=4,x £5)

5] L
1d 2d 3d 4 d 5d 6d 7d
X gD 0.31+0.04  0.41+0.02  0.53£0.09 1.38 +0.04 1.81 +0.09 2.33 £0.04 2.33+0.06
0 mm Hg® 0.28£0.06  0.41 +0.04  0.56 £0.06 1.37 £0.07 1.58 +0.02 2.38 £0.06 2.39 +0.08
5 mm Hg® 0.31 £0.05 0.35+0.05 0.56 +0.04 1.34 +£0.04 1.59 +0.07 2.50 £0.07 2.32£0.04
10 mm Hg@ 0.29+0.02  0.36+0.04  0.53£0.05 1.27 +0.05 1.57 0. 14 2.54£0.10 2.40 £0.03
15 mm Hg®) 0.32+0.03 0.39 +0.05 0.47 +0.05 0.68+0.04  0.80 +0.04 1.16 +0.08 1.42 +0.02
F,P {4 0.46,0.77 1.41,0.30 1.23,0.36 112.33,0.00  63.71,0.00  194.86,0.00  218.15,0.00
P, _,1H - - - 1. 00 0.10 0.93 0.75
P, {8 - - - 1.00 0.12 0.16 1.00
P, _H - - - 0.24 0.07 0.07 0.67
P, _sfH - - - 0. 00 0. 00 0. 00 0. 00
F4 MTIT EZMEEIMEBSERE (He) BEAMBEAEFTENTH (n=4,x25)
m3 s [7]
1d 2d 3d 4 d 5d 6d 7d
po¥cEO) 0.29+0.04  0.36+0.04  0.58£0.03 1.22 +0.05 1.83 +0.03 2.21 £0.04 2.62 £0.04
0 mm Hg® 0.30£0.02  0.39+0.02  0.60 £0.04 1.23 +£0.06 1.86 +0.06 2.37 +0.05 2.64 +0.05
5 mm Hg® 0.30£0.02  0.38 +0.03 0.58 +0.03 1.27 £0.05 1.80 £0.08 2.40 £0.33 2.75+0.12
10 mm Hg@ 0.3120.03 0.41 £0.03 0.57 +0.05 1.25 +0.06 1.78 +0.04 2.49 £0.26 2.71 £0.18
15 mm Hg®) 0.33+0.02  0.39+0.04  0.54£0.09 1.24 +0.23 1.81 +0.09 2.31£0.20 2.73 £0.11
F,P {4 0.20,0.93 1.06,0.43 0.44,0.78 0.09,0.99 0.67,0.63 0.74,0.59 0.76,0.58

2.3 4 TR RCAT) 925 Ak
R CO, AR EE,0.5 mm Hg 4140 6 ¥4 1

TR X IRAL LU T B 22 5 (P > 0.05) , i 7E 10

15 mm Hg 2 R T 45 Bl ok F 0 B4l (P <
0.01) AE AN ity He I, 25 41 75 98 40 94 7~ 45
X IRAH B IB H 25 (P >0.05) (K 5),

®S5 EIMEBKERE(CO, He) REENTEEAMATIER (AL MIEK (n=5,x£5)

215 bR L) 0 mm He® 5 mm Hg® 10 mm Hg@® 15 mm Hg® F,P {4 P, {8 P, _sfH P, _,fH P, _sfi
Co, 41 0.31+£0.06 0.35+0.10 0.32+0.10 11.45+1.37 15.75+0.04 189.99,0.00 1.00 1.00 0.00 0.00
He 41 0.30 £0.09  0.34£0.07 0.32+0.03 0.3120.02 0.35+0.04 0.44,0.78
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2.4 Z0HEIE T L AR Ak
16 CO, 385 ,0.5 mm Hg 4108 T 40 8 L ] 4%
oF B 2H 6 W) 2% 5+ (P >0.05) ,10,15 mm Hg 414

T2 B IR W] S 0 22 (P <0.01) o fE UM
85l He I, 25 20 15 J 40 i 08 T2 Lo 49 45 % B4 L
BEM 2R (P>0.05)(%6).

R6 HIMERSERIE(CO, He) REENTEEMAAATLH (AR) HIEWL (n=5,x =5)

2H 5] Xt B 0 mm Hg® 5 mm Hg@ 10 mm Hg@ 15 mm Hg® F,P 14 Py M0 Pl P, P _sTH
COo, & 0.21£0.02 0.19+0.04 0.29+0.05 9.20+0.44 11.60+0.95 430.09,0.00 1.00 1.00  0.00 0.00
He 2f{ 0.28£0.04 0.27+0.04 0.31+0.08 0.35+0.11 0.37+0.05 0.99,0.457

3 W PALE 7, ATP (7= A A0 A 30 40 M o 15 = 1%
] TE

1994 4F Kitano 45! ¥ Y 4% 10 18 1 5 020 o 75 86
HIAAR , BARIE I 55 1 9 T R B ] B A% S i F R
K ERAAME S8, ARG R H Rk 2
PR RSR AE BE IS 18] S8 | IR IR /N S % HILAA 47 328
HRES /NG R T TR R B

(EL T E R 300 T g A7 s e S AR IR RS8R &
JE GG, 32t DR X I s B T R 2 A S A 1
20 00 ) R PN A D B 1 R R AR S . H T
A K CO, A X il 96 20 B 26 400 2 A Sl 5% i) B4 4 G
RA—5, 7 224 5 A8 CO, R 24 1k i 40
5 A A K A 3 5 T O IR A R R At
B, A H AR CO, M 2 3 1 i R 4 M
AT, U0 Leng 257 438 1A 4P KL 8L CO, SR R
35, 35 9 O 5195 108910 41 g A1 SKOV3 4 s £ i
E 709 T B R e R T e . 1R
H A4 RGBETE CO, UM AT, S T
Wdes HTB-113 20 il i A4E K MAEAL BE IS 1 5 ~ 12 R
eI A K . Gun G RBEERSIF 1 ~4 K
JI J 95 40 L DAN-G %5 i g 4 e CX-2 A KB 8 7
G, AR 5 ~ 15 K W0 b 4 f 38 78 B W b,
DAN-G 20 Jifd 1 38 5 gt <7 F < IR 7, i CX-2 41 Jifg
() 1 B AR T CO, R JT o ATHIMFIE R, B
JE 40 e MKN-45 #£ 10 mm Heg DIF CO, JE f &1
T, FEHA B T e L T b S k) B A LR
To 225, MAE 15 mm Hg S5 8T F 34 5 1% 7 W
S AT B, R T 5 BOR R T L ) ) B
HE4H . 16 LA He F8 4 MR A o # 5 AME BF, SOI E
J17E 0 ~15 mm Hg {5 [l 4, %F 5 & 40 i MKN-45 1y
HOFE AN PH TR AR P A B R o FRATTXT A0 M R R
(g pH 46 I 25 5L 22 W, CO, 4 20 M 15 5% i 4 55 TR
PE, L 15 mm Hg 240 40 i %5 32 9% pH (HAEfL A K.
iMifE He 4155 72 i L 59 60 vE . r L CO, MR 42 i K
J1 1 B0 A AN M A A R T, AT RE S AN
T 41 0 200 I P TR P R 5 A 55 . Wildbrett 25110 4% 1
CO, JME S5 4 i Zh F1 40 i 9 pH B A1 45 2 -+ 7K
SR A OAE T pH R RS B R 40 i T RE B T R

G RIATE

B BATRBT IS R S, 15 I PR H A U
K71 (<10 mm Hg) & CO, A2 fie it 15 9 40 i i 3
B, TMIAE 1S mm Hg [& J37F, CO, i il 5 Jie 200 i 9 4
BH e HE I T, CO, AU RS 4 L I P 1R A A I
A T RE 2 W e A M 3 B TR BN R Z
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