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Effects of pneumoperitoneum with carbon dioxide on metabolism in pigs with endotoxemia
FU Zhongxue, et al
(Department of General Surgery, College of Clinical Medicine, Chongqing Medical University )

[ Abstract) Objective: To investigate the effects of pneumoperitoneum with carbon dioxide on metabolism in
pigs with endotoxemia. Methods: Twenty-one pigs randomly divided into three groups: control group(group A),
endotoxin group (group B, 2 g/kg * h), endotoxin and pneumoperitoneum with CO, group(group C, 15mmHg).
The experimental period of the study was 5.5 hours ( 30 min endotoxemia, 3 hours pneumoperitoneum, 2 hours
further monitor). Primary endpoints were arterial blood gas, mucosal pH of jejunum(ipH) and ATP level of
jejunum wall. Statistical evaluation was performed by analysis of ANOVA Student-Newman-Keuls. Results:
Endotoxin infusion can induce symptoms of an early septic shock. Two animals in group C died in 1~2 hours after
pneumoperitoneum with CO, due to serious acidosis and shock. Pneumoperitoneum with CO, led to significant
decrease of apH, ipH, aHCO, "and aBE and significant increase of aPCO,. Endotoxin may induce significant
increase of plasma TNF-«, but there was no difference between group B and group C. ATP level of jejunum wall
in group C was lower than that of group A and group B, but there was no significant diffrence in all of the three
groups. Coirclusion: Our study suggests that pneumoperitoneum with carbon dioxide during endotoxemia can
seriously damage the acid-base balance and metabolism of energy of experimental animal. We think laparoscopic
operation with pne:imoperitoneum with CO, can enhance the risk of patients with sepsis.

[ Key words] Pneumoperitoneum; Carbon dioxide; Endotoxemia
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Electronic Laparotofloter 26430020 Strotz ; BEEEML: EEH
Dracger Spiromat 650; PN 8 #: ## EE. Coli Lypopoly
saccharid 055, Sigma 2+ &); CO» fEH Linde AG A ).
1.3 F¥Fik

SEEEG, BKESMEE, 'FRIIEI0K /min, 25
ZAE T BE T UL I RRBE A, A B S B AE A I i
., A5G KRB BKIEE REMBATA . 1EH]0#
B, BB “EEEH®" 50cmBEDarm-Tonometer (£H) , &
/MR BEpHE . & TEFNES B ERSRIT. WEX
S, WEE30min, REABRIARAF R E BBk L E Fbr i
Huifi. B. CHZBKATHER 2 gkg/h. 30min/GC
HABCOAESE (BEH2kPa, £15 mmHg) . 60 min
AT R M BRI R AR A . SUEBh/E 1R, 4R8EIR
2 h/E& 13K . FrDarm-Tonometer Bl 1 0cmit Bt/
BRI, M¥EAFHBEBER M Lal-Test ", TNF-a #iEF A8
EP-TNF-a %, /PMMHEEATPKFEF Wollebergeriil &Y, =
5 BipH#RIE: Darm-Tonometer, ¥£MH.
.4 %hitFse

FISPSS&E T2 #2F, ANOVA  Student-Newman-Keuls
FEHITEAEHTHRIT . P <0050 EBENER.

2.1 —&RAA

KB EE, FRGBILEEEER,
BRI T 451K 19kg. 20.6kgF120.4kg., CO,£H
2B MY TER#ETEE] ~2h AR, ABEERNNT AT
HTB. CHMENERRESTAH, P<0.05,
A. BFICAIN I A B F K570 0(91.8+120.4)pg/
ml(71.9 ~ 145.8 pg/ml) . (301.7+206.8)pg/ml(49 -~
435pg/ml)F1391.0+224.5 pg/ml (160 ~ 484pg/ml). {H
BAMCHBER L EEHEN;, FNATERHAM
COSEAzmmYMWBCELER™E TREY, CO
ABEAMWBCTRENIIR(GERD.
22 #HhkbLARSHER (K1)
221 FHbkdpHIA (apH) HEERNTASHT
apHERHRIK, BERSXMBAKRERTTEENH
B, COAREHE, CAzIKMpHERERTA
HFNBLH(P <0.05). MMRSE/EPHEEZZEWHIKE K
B,
222 FHEkoCOsE (aPCO,) AHFMB4HF A
B KPCOZER KB FEHE X, BEFEERSE,

2 7 B BRCO,AME5E TahkmCOSEH EEF S,
#F1 FEMMhIFM S, ipHEMMWBCHE{LIFR
] WFER S HOmin SW60min S [E120min S fE180min S RES60min S 120min
A4l 7.46+004 7481006  7.4710.05 7.46 + 0.07 7.46+0.05  7.47+0.07  7.46+0.06
apH B4l 7.44+003 7382012  7.411+0.04 7.39 £ 0.07 738+007 739007  7.40+ 006
CH# 746+002 7432003 7.23+0.04°® 7.18:+0.07°® 7.15+0.07°® 7304005  7.36 £0.05
A 447146 429156 43.6 £ 4.7 44.1+70 43.6 +5.8 43.0+69 429+53
(nl:;iz) B4l 443+28  463:24 474 +5.3 477+5.7 48.1 + 5.4 48.1+£52  470+6.1
CH#H 456+22  476+14  70.7+52°% 71.0+73°® 66.7+10.4°® 508+49  49416.1
_ A#H 315:15 316:L1 316+ 1.1 308+ 1.0 30.7+ 1.0 30.6 £ 0.9 30.2+0.5
;Hni?fl) B4  303+23 30.4+26 30.0 £2.3 283 +2.4 282422 288+ 1.3 28.7+1.0
C#H  30.6+3.1 316+ 1.7 29.2+2.7 266 +3.2 247+ 6.5% 25.6 + 4.7 27.5+2.0
AZl  8.0:138 8.2+ 13 82+1.3 72+1.2 72+ 1.0 7.2+12 6.7+£09
aBE B#l 6625 6.5+2.9 58123 4.0+3.0 3.7+2.8 45£2.0 4516
Cs 84417 7.6£2.0 3.1+£3.0° 0.1+3.8%  -37:6.1°® 0.415.1 2.8+2.3
A#f 8.01:0.09 8.00+0.07  8.00z0.06 7.96 + 0.07 799+0.09  7.97:0.05  7.98+0.04
ipH B 803007 8.04+0.04  7.90+0.09 7.85+0.10 7854017  7.8620.15  7.80£0.17
CH 8.09+009 7.96+0.07 7.79+0.14°® 7.58+0.15°® 7.40+031°® 7.64+023  7.78+0.09
Af 68127 113 £3.6 153+£5.2 16.8 +5.3 18.0+5.8 17.0 + 6.0 19.3+4.3
WBC A A A A A
(x 107L) B4 6917 8.8+6.6 6.7+ 6.6 7.1+8.1 7.7+ 8.4 7.8+9.0 94192
CH 7926 7.1£22 4.0+ 1.5° 421214 4.5+2.3° 3.9+23% 5.1433°

H: °CH vs AHH P<0.05; ®*C4H vs B4, P<0.05; 2 BH vs A, P<0.05.
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A RBAE, P<0.05, FILSEE, MmIEPCO,
EZHREROBED.

223 Ak HCO, #BE#) % & (aHCO,” #=aB
E) CO,REHME, CHzY IMKHCO, 2 TR
¥, MEASER RAALE, P<005, M HCAH
Y MFHCO, 7K FIHE K TBH, EERITEENE
BX, P>005. Hbf, COKBEESH T IYMmK
aBER R ETREES, HiKaBEXFEEFJRTAL
FIB4H 597 I aBEK I, P<0.05,

23 TM#5RE pHAA (ipH)

TH AL E RS B p HAE 2 I ) I 3 3h ) 2 28 i B 30
BURSETR. ERER, NEEIFIETIPHENRE
R, BE5AHEKERTEEERE P> 0.05);
COA M S TEHiPHEN R ERK, MESERN
BIEEC, ipHAE R T Rt Bk ™ E(CA vs AHFIB
1, P<0.05), SHEEFILEipHAE ZHRE &S .
2.4 EREEATPAR M T AL

LR R FRHRE, BUNGEEA R0 E B
BEWATPK Y, RER, EEAZRFHT, NE
E N AT BHEEATPK B R m, AAFIBAD)
/NG RE R ATP K 43 5128 (9.41+0.89) 1 mol/g F1
(10.34+1.94) u mol/g (T4H%7). COS M A 31 ¥ B%
BEATP/K FAETALFIBLH, HATPKF H(6.71+
3.51)umol/g, BES5AAMBALKRERTLEENER
X, P>0.05,

2.5 R TNF- o KP4 LAk

NERNNMASE THYIMETNF-a —F HH
BEAD, sEREREEREMKF, COS M X 3]
Yy 3 TNF- a FBH 8 69 & m, BAAFICHZhY M 3

TNF-a f9As4b s M0 (E1) .
TNF-a (pg/ml)
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B )

E1l SHHEzPME TNFak R T
. AtHEBLHINCLHELEE:, P<0.05

H RS B AR ITLF 2 3 &SRR &4 3
B, THEERHESIIFIEARYY A HEEE. K
I FnilE RAF T R COA E X IF Rk FI G A Th BEH
FEETIEM, MR- BRIAR. #—F
HFREBRCOS A MMANE, ik
BPMBET, LEFERERD. FBHREKNT
B, WIIKMOEKEAER, RESKRSE. EET
SEEHREFBENEY., CORKEXEA— MR
BB MATEMA. B, KOEKRESEHALN
R, NMEAH. ALREREENE T #
2, HFRIIEAMIBEBEENR.

[SEEVE, BEAENESERILAS, <
BEEA#HTHELH, HIE MRS EERRS,
M ACOHERR, SBCOME,; KX COMy
Kt 2 FHCOMBBHEREFE, FFHEHCOM A
HAEBE (FMIL. FARESE) , FCOE 5 #
R MTTELRIMKCOFEM™EAT, FEIF
R PE. BEEIREM, W ERmEE R
ARPMBTER. FEEEMRERA, KEASE]
HKER RIS, JOE R i AR I Y (B
(=) B B S e 7 B 1 155 P B4 R 85 B 1 I YR v
#§. Declan Flemingdeng M5 8~ < E T 518 A
BBk, UTEE Bk, BF R S 08 B M K B O B RS .
Schafer AR B, 10mmHg & < ERE, 7B
W FFRE. B AEAY I35 5 1> 26.6% ., 64.4% .
40.6%!"", R ICO,S B 7T S B A Fis ik 25 71 20 4185 Bk
FlEBRMAe T RETEZ 2R MRS, EHSA
ARBEZEAHHREMI EEERHES. B
i, COMWE. ¥ EMALEETRSYT RH™
EW_ENRRTFEEL, FIENEENRYT
#F. AFEERILMERAHEL. A XEiRE
RE6GH. ALKF, CO,BEAMBFPIERF L
S, BEREL~-2hRET, ASERIFESESND
apH{E A 740 F & 5)7.05, aHCO, {H M 29.7 mmol/L
BEZE12.7mmol/L, aBE{EMS5.3TFF|-15.2,

KIMNWERERERCORBESH T NWEEIM
FE Y7 B A MR RS T 3 8L AR PR BE
BRBEIL. CORESIRT™ENREAKER T
B, MHAMRERSENE, TEZECO, 1 HE
KrpEEs, WIECO, MRk, COS BE 51 & B E A
PRROIN W TGRS B T AN BR P FIRE B R
B. HipEipHER & 7T A RBLHE B HiEAS
BEEAWAEL. FEATPHABE B P EHEEILTH
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FRIH (99.9%) . 440 f ik 0 40 ML LR b (&
MARXEREBN, ATPREGR/DTM®, BR
ATPRIG AR, T=AZROHS| R4 EpHE T,
HEWRE, pHIFHBREYE, EHEEFRPHEN
B ks R p B S B I MR Bl 24 AR A i R B 38 7
M, ZHAERIFERCOABMER T LRIV H
E K B pH{E ™ & T, W HCOSBiad[ERik ,
ipH{E TR & . A &K BEEBR FipHFTapH
—#, TEEFILSE/E2h ipHFlapHIREEMKT
BEA A, MIFrZEENRENSIYERISE
N, TEEHEINBIEFENERT, ERBRSESE. 3
Bk L pHYE 70 B A TkG BEp M 3918 Bk H .
SR, TEARRRIHERANNERMAEFLT,
COAB FHNMB FHFELENEMFA. R
BEELRGERENEHANYHEATPEELEREH
5%, BR, COREAzmhYMBEATPEER K
T RAMNFERAGEATPKF4512496.71 p mol/
g . 9.41 pmol/g #110.34 p mol/g), X—& R,
COSM RS IREALRANERAMER, UERE
ARBHEMB KO RESR AR, MALRERER
CORBEHAE M N ETNF- a RH, MAFTRS
BT TNF-a K F—SHHEEAS.

FHRERE R ERAFRMERFT, BME
RTAREFIM, CO, <M, XPERIEEBRR
HE. UH5IEAMINSEER.
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