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[(HEY Biy) NELAUEFFEBARDOBERERGRLE. LN RBREREREEEHEL, HiT
ARF BB EHRGMERIHE. AE # 42 REXKKHEIBFERED I3 RA HeCl, HAH WA, FRA
BAN12.24.48h 34 T4 846 B, DETEH 1% HeClL Q. 3 ml/kg) S LA B4 50% H M (10 ml/kg)
AHEHARF R, FASHTFARMNESATSRE.CN BRASHHEHEOR  RACHERM - H
BHOATP BEH. B8 ESXH4AHE. WP ARFESHABTHSS% Na*-K*-ATP B.Ca®*-ATP
B .Ca®* -Mg”*-ATPBSIEHE ¥ B ARF RIEBEME T Z H MK, F 48 h X B KK F (HeCl, A4 51 K
(0.84+0.16),€0. 5240. 17),(0. 4540. 09) pmol » mg™" « h™*, H M1 4 4> B 2} (0. 85+0. 22), (0. 4940. 21),
(0.54£0.17) pmol « mg™' « h™' ;L UM BRIR ARSI K Na*-K*-ATP ¥ .Ca’*-ATP §§.Mg**-ATP 8.
Ca®*-Mg**-ATPRg 15 ¥ 1 & ¥ B i, 48 h B 35 B 4K GO DL HeCl, 44> 50 2% (0.56+0.11), (0.51£0.19),
€0.55%0.19),(0. 37£0.19) pmol » mg™" « h™', H M4 45 % (0. 52+ 0. 19), (0. 62+0. 10>, (0. 61£0. 16,
€0.541+0.10) pmol « mg™ « h™'; B¢ HgCl, 414> H % (0.81+0.12)., (0. 71 £0.15), (0. 73 £ 0.18),
€0.6240.16) pmol « mg™" « h™', H M4 4 Bl H# (0. 72+ 0. 13), (0.57 4 0.18), (0. 66 + 0.14), €0.59 +
0.23) pmol * mg™' + h™), G RA UK ERYHFHITEEL(P<0.05 K P<0.01), it ARF BLHl.
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[Abstract] Objective To observe the changes in membrane pump activity of kindey, myocardium and
pancreas in rabbits with acute renal failure (ARF) in rabbits, and inquire into the mechanism of multiple
organ injury subsequent to ARF. Methods Forty-two rabbits were randomly divided into control group,
HgCl, group and glycerine group, and the latter two groups were subdivided into 12, 24, 48-hour subgroups,
with 6 rabbits in each group. The ARF model was reproduced by hypodermic injection 1% HgCl,
(1.3 ml/kg) in HgCl, group, or intramuscularly injection 50% glycerine (10 ml/kg) in glycerine group,
respectively. At different time points, the kindey, myocardium and pancreas were harvested, and
homogenates of them were prepared. The ATPase activities of different organ homogenates were determined.
Results It showed that the activities of Na*-K*-ATPase, Ca’*-ATPase, Ca’*-Mg?*-ATPase of renal
homogenate in two model groups were reduced gradually with worsening of renal function, and they became
lowest at 48 hours ((0.84 £0.16), (0.52+0.17), (0.45+0.09) pmol » mg~' « h™' in HgCl, group;
(0.85+0.22), (0.4940.21), (0.54+0.17) pmol » mg™! « h™! in glycerine group). The respective
activities of Na*-K*-ATPase, Ca’*-ATPase, Mg’*-ATPase, Ca’*-Mg’*-ATPase of myocardium and
pancreas homogenates in two model groups were reduced gradually following depression of renal function,
and they became lowest at 48 hours ((0.56 + 0.11), (0.51 £ 0.19), (0.55 £ 0.19), (0.37 £+
0.19) pgmol * mg™* « h™! in HgCl, group and (0.52 4 0.19), (0.62+0.10), (0.61+0.16), (0.54 +
0.10) pmol * mg™' *« h™! in myocardium homogenate of glycerine group; (0.81+0.12), (0.71+0.15),
0. 7340.18), (0.6240.16) gmol - mg~! » h™! in HgCl, group and (0.7240.13), (0.5740.18), (0. 66+
0.14), (0.5940.23) pmol » mg™ *» h™' in pancreas homogenate of glycerine group]l, there was statistical
difference compared with control group (P<C0.05 or P<C0.01). Conclusion The mechanism of myocardial
and pancreatic injury subsequent to ARF might be related to reduction of the activity of cell membrane pump.

[Key words] Acute renal failure; Membrane pump; Myocardium; pancreas; Multiple organ
dysfunction syndrome
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1 BHR5FHE

1.1 ERFHYHH. 42 REHAR,KE 1.5~
2.5 kg, AR, B JLd6 77 22 B s i o O 4R i
Y & HIES : SCXK (F)2006-001., #FEHLIFR
%o R HeCl, A HWA, EHAFD N 12,
24,48 h 3TN EA , B4l 6 K.

1.2 HBEHREREAES % ETES 1% HgCl,
(1. 3 ml/kg) ALY B 5% 50 % B9 H b (10 ml/kg) 43
M H% ARF 8,3 BHAL FERBERL K, &
B FESt HeCl, sk H M 12.24.48 h, 2R B4 &K
EHSHA A g/ke) 2 G RREE, BEUF . L B AR
FHARDK B OB EHEE; —80 CTRHRN, %
BIRPHYLBEFERNTEIYREERE,

1.3 RMEREFE - RASDHEXEES#TIE
BEOER. RACHERIE. CNEKREHAR
Na*-K*-ATP ®§, Ca?*-ATP W, Mg**-ATP B,
Ca™*-Mg’*-ATP & (LB /P EZERAREL

H ATP B4 % ATP =4 1 pmol EHIBE B R
1/1MATP B BAD, “RERXNE(WEERE
BREY TBRIFE i HERME.

1.4 GEit3E4b3 . R A SPSS 16. 0 ik 4, HH &
BRUBNBEHFEZECEORN . RABEERFE
AR RE,P<0.05 HERFLHFREX.

2 &5 R

21 BALORBEREHTHGE D:HeCL 4
S5HMATHANa'-K-ATP BEMHEHEEE
B[R] A5 38 B 3 K T R (P<<0. 05 B P<<0.01),
HAREKBEXHABERGY P>0.05); M FHLA
Ca"-ATPEIE#E7E 24 h 48 h B E R T R4
A4 12 h(P<0.05 8 P<0.01), Mg**-ATP B
WHERHEMA 48 h BFMF X B4 (P<0.05),
HeCl, A 5 HMA FHLH Ca’ -Mg** -ATP B &
HEABhHEERTFEBA, HHeCl, A 480 B
EXFL2hk24h, HH4EE Bh BEMT 241
(P<0. 058 P<<0.01),

2.2 DMHALKEREHEE R D:HeCLL A
S5HmWmALMASR Nat-K*-ATP B # 48 h it
¥BERTXRAURAL 12 h, Hd 24 h &F
12 h % HgCl, 4 12 h(P<<0. 05 8§ P<C0. 01), HgCl,
HEHMAONAL Ca®-ATP BEEH 224 b,
ShBEMTHEARSEH 12h, HH WA
12hf FHeCl,H12h (P<0. 058k P<0. 01);

21 SHEFEBRAHMEENESE. O MBASIR ATP BRENEL L

- HY Na*-K*-ATP 8§ (umol * mg=! + h~1) Ca?*-ATP §§(umol » mg=! - h~1)

# x " L R - 4 oA 1]
bogict:| 6 1.22--0. 09 0.7640.07 1.99+0. 32 0.9340.08 0.9940.20 1.1440.32
HgCL,#H 12h 6 0.9640.17 0.6940.13 1.32+0. 36° 0.9040.14 1.1040.21 1.09+0.20

24h 6 0. 52:£0. 20 0.7540.05 0.84£0.33% 0.64+0.13* 0.54+0.16% 0.924+0. 15
48h 6 0. 84-+0. 16 0.56+0.11% 0.8140.12% 0.5240.17% 0.512£0. 19% 0.71£0. 15
HWwdA 12h 6 0. 96+0. 22* 0.80+0.16 1. 2110, 14° 0.82+0.23 0.8410.17¢ 1.0040. 37
24h 6 0.99:+0.18° 0. 65+0. 09°¢ 0. 79+0. 08™ 0. 6410. 20° 0.5730. 15 0. 6740. 24%
48h 6 0. 8540. 22° 0.5240.19% 0.72+0. 13% 0.4940. 21% 0. 62+0. 10% 0.574+0. 18%
- #HY Mg2+-ATP B§(pmol » mg=! « h™?) Ca?*-Mg?*-ATP 8§ (umol * mg~! + h—1)
® | 1 £L B L ¢ L 43
ogiiFt 6 0.9940. 11 0.9140.05 1.4210. 28 0.7740. 11 1.04%0. 20 1.07+0.22
HgClL 4 12h 6 0.7740.17 0.7240.13* 1.19+40.29 0.79+0. 22 0.9040.15 1.0240. 14
24h 6 0.8440.15 0.5440.19° 0.81+0. 188 0.74+0.28 0.47+0.15% 0.7010. 26%
48h 6 0. 83+0. 20 0.55+0.19° 0.73£0.18% 0. 450. 09 0.3740.19% 0.6240.16%
HME 12h 6 0.90+£0. 22 0.5540. 14° 1.24+£0. 16 0.82+40.23 0. 8440. 09 1.0440.18
24h 6 0. 8440.25 0.58+0.15° 0.67£0,11% 0.63+0. 23 0.4040. 17 0.7440.18%
48h ¢ 0.7240. 24* 0.614+0. 16 0.66+0. 14% 0.5440.17% 0.5440. 104 0.59+0. 23™

53 A B, P<0. 05,°P<<0.01; 544 12 h 14X, P<0. 05,°P<0. 01; 544 24 h .8 ,*P<0. 05, P<0. 01,5 HgCl, ARH

W ,¢P<0. 05
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Mg™" -ATP BEHESR B R BEMK T RA
(P<0.05 & P<<0.01),HgCl, 4 24 h.48 h 5H M
& B A OMAR Ca* -Mg? -ATP BIEH B B
ERMBA, AWM 24 h 48 hNHBERFAA
12 h(P<<0. 05 & P<0.01),
2.3 BIRAASEBREZEAEMHGR 1D:HeCl, 4
5H M4 B IRH R Nat-K-ATP B 5%t 75 4 B 7]
REBERTYNHEA, AWA24h.48h BEF12h
(¥ P<<0.01), HgCl, 4 48 h X H M4 24 h.48 h
BRBRAL Ca"-ATP BEHHEEZRTFXHRA
EAEH12h; A4 24 h # 48 h Mg -ATP &%
BHBEMRTFHRAREH 12 h(P<0.05 K
P<0.01),HgCl, AR MM 24 h.48 h BB AH
Ca®" -Mg*"-ATPEFEHH B ERF X BRAMF 4
12 h(P<0. 05 8 P<0.01),
3 3 i

BEEEWIFERAT ARF BERABEmM, &
BERXT ARF X FWRAESERS B EAL
5. KE B LK F AR %5 BH% B bk 5 TR
ARF MRS R{1H % 504U L, FEFEE ARF

FIERTHMERRFTMGIF B MODS, HiL, X -

T ARF R4 R B3 BFi%E K MODS #tl i LA K By
HHREDARARYMMWEERE AR R AEREL
BT IR S5 iE 3K ARF 7T S 300 UL, B IR R 45 A B R
OO H—WET ARF WARAMRBERIE S
i, NBEB R B TRESEFEFITHERLE.
5 B EE S HeCl, M Wil & ARF R &
BLRPERBRTHESR BESERNAET/D
BERFE5I RN ARF. HMFEBR THMNLER
RH 2B /NE IG5 AW R IhBE RS LA K B 5| B
Mg NESRGD.BEMBAEABEIRE/NEF
FEJE ) ARF, [, 3 0 o 55 B 4 7 B S B o I BK
F&FRE TR ARF, ATP B XK ATP RS
AEAM FETHALAREARBMEL, BI%
BUYBROBFHE AFARESN. F8 KR,
RBURBEFNEESEEENAFEEEH.A
MEMBRGEBRESE ATP BEERERLIEELD, R
FALAREREEERFRERP, AHAR
B, B~ ARF B 4§ H A5 K Na*-K+*-ATP
K§.Ca®*-ATP B§, Mg’*-ATP K§.Ca’*-Mg**-ATP
MEHEZ I TNEAYEERTHRA, AHANK
ARF %2 5 10 2 T AR 6K, 4R 7% 41 400 40 o P 35 1 PR
ERALARRGHEREFRAAEEEER, HE

ANKIBRSEHY R EA L AREENBRGER
A RSN, BT BES ARF r BB A RIEEILE X,
RO REHAAREREENFIRER
o, &k FEARF RAERF, CMABERARSE
Na*-K*-ATP . Ca?*-ATP B§. Mg**-ATP .
Ca’*-Mg’*-ATP B iF thth 7 87 B 1, 0 PR B 2 75 4
PEMEE ARF RO BRRGEMERILHZ—, K
fERYLE W BES ARF S 3B K A B B8 . IR
A EBEAARBSEERAX.F.ON BRAR
MREREERE, TS RBOHXH LA BN
5hH) Na™ K*.Ca®* Mg B THRELBEZN
BB RARAINEFRESFRE, WHRASA
RARS. CERETH. REDRBEBRLEE
&, XImEALR BRI EERERRESERG.
ARRERER, FRBEEEERKAE ARF
MEREPEAFEEHEA, BR ARF HR .0 B
BBRGHEEERNN. RERRERKENAR
RASAPHREREENEY U EARBER F#E
I8, % ARF 834 MODS 24 FHEA.
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