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Effect of CO, pneumoperitoneum on renal function in rats

XU Zhanping, PU Xiaoyong, YANG Huanging, ZHENG Xiangguang, LIU Jiumin
Department of Uology, Guangdong General Hospital, Guangdong Academy of Sciences, Guangzhou 510080, China

Abstract: Objective To evaluate the effects of different CO, pneumoperitoneum conditions on renal function in rats and
provide experimental evidence for improving renal graft function after transplantation. Methods SD rats were randomized
into 10 groups (7=12) and subject to CO, pneumoperitoneum at different pressures (0.67, 1.33 and 2.0 kPa) for 60 or 120 min.
Serum urea nitrogen (BUN), creatinine (Cr) and N-acetyl-B-D-glocosaminidase (NAG) levels were detected after
pneumoperitoneum. Results As the pressure and time of pneumoperitoneum increased, the renal function deteriorated
gradually, showing significant differences between the groups (P<0.05). Conclusion Increased pressure and prolonged
duration of CO, pneumoperitoneum causes impairment of the renal function, suggesting the necessity of reducing the

operative time and lowering the pressure of pneumoperitoneum when harvesting renal graft in living donors.
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X B (S <) 6.32+0.69 8.17+0.90 31.58+3.45 32.68+3.59 26.58+3.45 27.68+3.59
0.67 kPa 30 min 6.15+0.61 10.17+2.00 30.73+3.03 38.67+7.99 25.73+3.03 38.67+7.99
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2.0 kPa 120 min 5.99+0.59 30.16+1.46 29.93+2.94 120.64+5.85 24.93+2.94 180.64+5.85

3 itig

B 10 PR A MRk ) R s e F AR 1) 6 J , 1993 4
T B e i AL B DTOR B R FH FIE AR i
B, WRAE ,Mcdougall 55 lII7E SR N T T HE IR
BETRAGLE IR . 1995 4F Gill 55 FE I IR EdEfT T
I I B AR AL DI IBOR U T R AR .
Ratner %5 " (1) fF 5% A1 BA [ 4F- 2R F 5 18 I 34 4% 55 it
RPLDN 3 1], D3R HE . B/ ,RPLDN #1R £
WRINBHEIRAT R, LR T — 8 T AR AN RZK:,
TR Bt H R —Fh s MU FAR I 2 AR e Jn
ST B DR LB P IR AT

B AEIBERIPTA 7547 2. NAG A TR
N AT K e , A 23T F 24 140 000, £E7E TR A
ML, JRPNAG FZORIE T R/ Vg -
SR FEEINAG, Y A JHLZH, Rl ik
/I L K M SZ A0, PR NAG T i 253 s,
FHE R, P B /NS 8 1 2 WA KA
fHo 1M BUNFICr & S i) RE A S A B bR . AT

IRA IR = FHEPRAYAR AL, B RE A I T ff COL X
B EDhREs ARk

AW R E CO N T124 0.67 kPafif,
IMLUUET MR Z B SR NAG AR, i HBEE T
A st ] ) FE K AT SR T TR FE CORE R TR
1.33 kPa ;2 2.0 kPaltf, ML MR R A SR NAG W]
i BT I HREE R A IEEHT LT, Bl 1% Lid
AR T COAME T LA T L i B Urfig - (ORE
FEL S5 P R 84 ] A B S I R K 32 I R 3 L 3
D, S DR, B R, TR
AT B, SRl ™. AT CO AU
1.33 kPa JE 3F54E 10 h )5, B EER K L% 2 92.9%,
BKINGLRE 2 46.4% " /NT2 kPa SUE 1} COL 5%
JERRE, KT 2 kPa COHH & R, ILEFIE R T, HE
PRI 5B A RREA Y, @CO AT S BR-Ft
e A PR O R o PR 2 A, 50 i A BE T 3
B I D B e R R X e D B R RS
M2 BH S B/ NERIRSE B By Jot e 73 e 4



LA

IRECT 5. AR U IR I35 T R A I RE R 2 ) <121 -

“CEEIRZERAE" . QT ARG SRR UIE , 1ML
i FAE , ORI P , R A — i P S, ZEdH il R
BB S BRI ASE , 7 el P T 07 , A T i 5 |
R HANG 2 iR T ALR A A A
B AN E IS

ARPLERSLR , COAME AT B T B hfe, (1
Il R _L 3 IR %) COLSNE AT gsema F AR A fE
I, F 30 24 Y COLSUME FEFE I R A 5 B2 N (Lo
COSJEAEFHRF IR RPIE PR TF-A B ()t Al S — I
BLHERR, B F AR o] — i S I B e AR Y
2 MM ARIMEG BREATOC ™, MafF A T 84
AN 19 47 RPLDN, 1A — 546k 1 T
A, 22 OPT B fE) 4y (123+30) min, £51 OPT Ay (124+
30)min, ZEMFTA M OPT Z [B] G 2. 255+ . Bachmann
SR B — IR AR BE AL | BB R AR AR S5 AR R
RPLDN () OPT }j 160 (60~240) min, 5 OLDN F- A}
[ FHRL(P=0.072), 38 T 121 R FH 3 Lk RE AT
YERIRPLDN TR, TR [A]43 %74 126.1 min, P 7E
FAREBARPGIF AR AU R AYEEANZ -, RPLDN
ATLATE 120 min ZE475EAE o IR _I RPLDN [F-ARH}
(i) AT BE KA 25 Rl R RUAS ] R 25 G AR 45 4L, 24 CO,
SEINHE] 120 min B, B JIE 497 7 25 TS A 24 1] Sk 14
e, AT E A BB A, PR I PR U i e
T AR B A D TR ] S PE I E 120 min L)
YA

Sk

(1] FATHR, /N, S MR I AL B DIIBOR (R FHAE R [T, BRI IR
HVEHE, 2009, 14(1): 1-4.

(2] TUKGH, AR5, AL, 45 FARS RS I di s ek e (5 26 451
) [T T R22EReaI, 2003, 19(1): 77-8.

[3] Root B, Levy MN, Pollack S, et al. Gas embolism death after

laparoscopy delayed by "trapping” in portal circulation[J]. Anesth
Analg, 1978, 57(2): 232-7.

—
N
e

Jacobs SC, Cho E, Foster C, et al. Laparoscopic donor nep-
hrectomy: the University of Maryland 6-year experience[J]. J Urol,
2004, 171: 47-51.

[5] Gill IS, Carbone JM, Clayman RV, et al. Laparoscopic live donor
nephrectomy[J]. J Endourol, 1994, 8: 143-8.

[6] Ratner LE, Ciseck LJ, Moore RG, et al. Laparoscopic live donor
nephrectomy![J]. Transplantation, 1995, 60(9): 1047-9.

[7] Kirsch AJ, Hensle TW, Chang DT, et al. Renal effects of CO,
insufflation: oliguria and acute renal dysfunction in a rat
pneumoperitoneum model[J . Urology, 1994, 43(4): 453-9.

[8] Mcdougall EM, Monk TG, Wolf JS Jr, et al. The effect of prolonged
pneumoperitoneum on renal function in an animal model[J]. J Am
Coll Surg, 1996, 182(4): 317-28.

[9] Schein M, Wittman DH, Aprahamian CC. The abdominal
compartment syndrome:the physiological and clinical consequence
of elevated intra-abdominal pressure[J]. ] Am Coll Surg, 1995, 180:
745-53.

[10]Schilling MK, Redaelli C, Kriihenbiihl L, et al. Splanchnic micro-
circulatory changes during CO, laparoscopy [J]. J Am Coll Surg,
1997, 184(4): 378-82.

[11] Ruszat R, Sulser T, Dickenmann M, et al. Retroperitoneoscopic
donor nephrectomy: donor outcome and complication rate in
comparison with three different techniques[J]. World J Urol, 2006,
24(1): 113-7.

[12]Ma L, Li G, Huang Y, et al. Retroperitoneoscopic live-donor right
nephrectomy: a Chinese single center [J]. Exp Clin Transplant,
2011, 9(1): 20-5.

[13]Bachmann A, Wolff T, Ruszat R, et al. Retroperitoneoscopic donor
nephrectomy: a retrospective, non-randomized comparison of early
complications, donor and recipient outcome with the standard open
approach[J]. Eur Urol, 2005, 48(1): 90-6.

[14]Ma L, Ye J, Tian X, et al. Technical modifications of retro-

peritoneoscopic live donor nephrectomy: Chinese experience [J].

Transplant Proc, 2010, 42(9): 3440-3.

(% PRERIE)



