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Effects of peritoneal resuscitation on intestinal mucosal barrier of rabbit with hemorrhagic shock
Zhan Leyun' , Jian Daolin® ,Chen Xiaobo' , Xiang Changqing® ,Lv Zuojun® , Tong Huali®
(1. Department of Anesthesiology , People’s Hospital of China Three Gorges University/
the First People’s Hospital of Yichang .Yichang » Hubei 443000;2. Department of Anesthesiology .
Renhe Hospital of China Three Gorges University ,Yichang , Hubei 443001, China)

Abstract; Objective To study the effects of peritoneal resuscitation on intestinal mucosal barrier of rabbits with hemorrhagic
shock after adequate fluid resuscitation. Methods 21 male rabbits were randomly divided into 3 groups:control group (group A),
conventional intravenous resuscitation group (group B) and peritoneal resuscitation group (group C). Average arterial blood pres-
sures of rabbits in group B,C were lowered to 40 mm Hg within 10 min via bloodletting using three-way pipe. After 60 min mainte-
nance,all released blood and compound sodium lactate solution equivalent to 2 times of released blood by volume were transfused
back within 20 min,meanwhile, rabbits in group C were given intraperitoneal injection of 120 mL of dialysis fluid, while those in
group A and B received intraperitoneal injection of equivalent volume of physiological saline as control. Concentration of diamine ox-
idase (DAQO) and lipopolysaccharide (LPS) in venous blood were detected before shock and 3 h after resuscitation. Ileum tissue lo-
cated 5 cm from the ileocecal valve were taken to detect their wet and dry tissue mass ratio, malondialdehyde (MDA) , superoxide
dismutase (SOD) ,and to observe their morphological changes. Results  After 3 hours resuscitation, concentration of DAO and LPS
in venous blood,levels of MDA in ileum tissue of rabbits in group C were lower(P<C0. 05) than those in group B,and wet and dry
tissue mass ratio,levels of SOD in ileum tissue of rabbits were higher(P<C0. 01). The extent of tissue damage was milder in group
C than in group B. Conclusion Peritoneal resuscitation can decrease the intestinal mucosa damage induced by hemorrhagic shock in

rabbits via preventing interstitial fluid retention and inhibiting lipid peroxidation.
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ok B PRS2 55 R0 3h 4 52 86 1 45 SR WD, ot R /9 1A
BIIE » WIS I A B e s I TR B 4L . BB
T 2 M i i 5 B0 I 5 4 14 e A M R A O {6 TR AN T RS
57 0 I Hf P9 R K TR R A M R AR R RE I TR
2003 4F Zakariael 20 X R 5k B HE AT 0 Bk kb T8RO [ B, 45 1
JI 0 S — 5 2 14 W R D M B 35 AT VR, SO B R BT 1 A2 5
e NN S o B el R o & LR R OR LR TN
M HLASBIF 5T Y 301 5 06 45 S 22 0 L I s R T R R I K B AR T
5% G 10 B ok a0 1D b o 2L AR A B L R HC R 1) % Ak PL R 1 9
(A UL Tl O 1% SR80 3 A VB DR ST IR ok L AR T 9 4T 0 R M A
I P E TR B 0 B3, 0] 8 2 XK T B 95 B B e 4 T g
A ER
1 MRE5H&E
1.1 MB fEREEER A 21 B (GRWH TEMIY R
AR R B (2. 520, 15) kg, BEHLAT N 3 A TR LA (A
2D R LER K E IR AL (B 4D R I 2 SR 41 C 4D

1.2 ik

12,1 EiflRmMEREER R B ROk 28, 0
MEEFFREG. B %Mo E S, 3% B %4 30
mg/kg) KRR e, 5 IF Z W (1 000 U/kg), fifi 2 & G iF &K
b A7 A5 00 350 3l kA 4, ) = 38 8t AR o, 9 % 3% BL-
420E B 2 R0 R4 R B A /D 75 Sl T 1 8
ik Hs (MAP) » 55 47 [6] A0 £58 41 #5 bk 4 45 Bt 180 G o Fn#b v . $%
Wigger's J7 7€ If. A2 7€ 30 min J5, 10 min P M 3l ik 34 29 ik
I MAP %% 40 mm Hg, i i3 4 I 2 B 48 £ MAP F 40
mm Hg,3L 60 min, BZH Y5 C 4HTF 20min PN i ik [ 5 i 4 69
I8 R A il 19 2 7 AL R AR AT WO R R . 9T Tl
YN A B I B A (R D L C A8 Ik N A 120 mL 2. 5 %601 IR
FHBE Tl G B 25 g/L. & L4 0. 538 g/L. & 4L 45 0. 0124
g/L.JBE 0.025 g/L FLBR4N 0.392 g/L.Bi&EJE 398 mOsm/L,
pHS. 2 oM EFR) . 1 A 4L F0 B 415 i i A S5 i AR 8 ER /k x
M, ZHFRREFEE AR PR CEED AP OR B2 A



3446

JF RS 2R TG E L
1.2.2 WREEAEAR AR ik AR R AN 75 3 h )5 i ik
I B E AL (DAO) FI IR £ 4 (LPS) ., B 9 3 h J5 B — Bt
[BIE# 5 com {9 [ i T8 5T L 8 Z 8 (MDA) | A4k
W AL (SOD) , 3 W EE HIE 45 24 A5 Ak, 4R I 30l i e 4 25 <
IR G, A R 38 o A A R A AR A, i 5
DAO & 5 5E « 4 B 3h 4B o BT R s 2% LPS & 5 0 5 .
Tit 36 S 928 4 5 M ) 2 1 CELISAD 5 41 20T 1 T & bb - R B & 135
140 MDA B8 B H 2 R 7% s 4121 SOD.: 5 B E AL 7 .
1.3 Sit2fabi SR SPSS13. 0 Ge it 8 #4740 0 . See %k
WILL T Feon AL LA O 22 43 0T 41 18] 9 5 L 48T LSD
BN AR ¢ 43, DL P<<0.05 HZERA LI EE X,
2 & ®
2.1 BEEEHRMIRTEE NG DAOLPS M m 3 A% %
DAO.LPS E Al {H 2 F L4 il = E L (P>0.05), EJ 3 h
Jii - C & MEAE T MK T B 44 (P<<0.05), H C HH MEME S
A AR (P>>0.05) , # AL AR 7 AT K - (P=>0. 05) (& 1) ( K5
ATANAR 58 J5 A 3% 3 4 35 7 A S Bz ) B () 5 SR BBl 80D

*1 3K EATERJFM DAOLPS & (z+£s)

DAOU/L) [.PS(ng/ml.)
215 — —
PRFCH K55 3 h PR HIRE 3 h
A 5.2%1.5 5.9740.8" * 0.44740.096  0.47120.065* *
B4 5.9+1.5 8. 741, 4% 0.433%+0.057 0. 620740, 089%*
C# 6.1+1.3 7.1£1.4" 0.43940.067  0.5030. 058" *

*P<C0.05,""
.

2.2 WEEGBNHALTRE R LZm (8480 T8 50 &
e C#H My (21.74£0.016) % . B 4H K (19. 84+0.015) %, C H K
ZEH =T B4 (P<<0.05),5 A4H(23.1£0.012)% 45541
(P>0.05), WK 1,

30.00%

:P<<0.01.5 B i ;* . P<<0. 01, 54K % /i

**

25.00%

HH

HA
H %

20.00%

15.00% |-

10.00% |-

5.00% |

EIARTRREE

0.00%

AfR B4R (6371

* ,P<<0.05,*% ;P<<0.01,5 B4l k%,
B 1 EFERTFEREL

2.3 BEKEEHXHL MDA,SOD gyigm  C 41 [l fig 4 41
MDA #1 SOD {H Y5 B 41t 2= A G il & L (P<C0. 05) . 1
HY5 A4 4R1 M (P>0.05),

*2 3EREEFHAL D MDA 1 SOD kb8 (=)

2H 5 MDA (nmol/mg. prot) SOD(U/mg. prot)
A 1.056+0.336* 631.000+79.000*
B4 1.610+0. 190 516.000+37. 000

c4l 1.24240.177" 599. 000460, 000 *

* P<C0.05,% . P<<0.01,5 B4 L%,
2.4 BIEEFXNIESERNEW  TIFEE AR WE.BAM
Jigr BE Mgy FRREEAR K e 38 B i R W AL W S 055 L /N g 3R
A B R T C 4 TR AR 203 A 6 1 % B IE R
MNHFRECHE R IEFBHEIES. AANRET BG4S0 8 EH
EAGH LK 2A) . BANXE T BRI LMD WL, b 3

FREF 2011512 A% 40 5% 34

JBE » 98 T 5 #0 R 58 A, 8 43 IO v 9806 T vty - B2 T R] B 3% 9 GO T
2B) . [HA 2 L5 78 100 . A Pk 0 B Rtk B A R e . C 4
51 i 8 B B 8 0l 7K b I R A0 2 50 4 L S A B BRI AE L AL
1A 2C.

3 9 it

HLAAR X 6] 493 AR 5 14 7 B0 BB 2 DL — ZR 30 B DA AR B 50
IERAFRAR L . LA e UFR IR S Bk R 1 FME
P AT 10 JE) T 2 000 108 A 4, fo 4 B i 9 T BT 43 T, AT
Wk PYME 2% B RGN g 0 REIED Ry AR A o f I B A i ARG L
WAL o B0 195 M R o J A 1A A% e 52 95 T =X R R o AR A
I Y30 5 I 25 4 1) 5 R B BE SR B R R R I R L0 R
PR 2 45 38 B SR Bk 1E 7 205 - 3 45 P9 A A A O 9 O
A bt 22 o ST BT S R T L 8 R R B i S Bt
i i 5 e ) SE B M R R OAE . 4 SR B R T 0
Prak i o LPS K TF a7, DL R okt 4 i YRk 48 0 R T B
T e Ak K G Bk SORE I N, PR AR IE B AR T RE R & . B R
B 24 B IR & KW AL i) EZAER L BT LUK E
UE2H B ME SN B IR I A A . IR IR R DA
LIRS B M B 0 R 95 k.

A SCHRAE B A 3P A o 50 3 1 1 5 o ) 8 32 454, 41 J o
Ht DAO I LPS WK FTH ™ . A Sz 45 R & W, C 41 M
DAO #l LPS /KA T B4 . 5 A 4K F4%3E ., DAO F1 LPS 7
A HEhRZ I8 B BT — k. —H R IEAR R . A SCHERIE W .
PR3 B 95 J5 P B 240 B D) 8 2 1R SBOHO0E B 0l O N 2 M T kA
Tt ot M 8 45 O BL R =2 — o T 2 95 R BB A R A RN P B A
JIEL A I Th Rk o 3% R 58 B2 T3 )G I 6 A 345 0 A v R AT

KT 2B AN T M4 20T RZJE . K TEAS R 4
Sl B 2 ) AT 7 . K I 8 A 400 L P R L ) I 3 B A i R
PELL BRI . 3K S — Ot R 5 1438 I 1 9 B A B B L AL -
CO BB F-30E 20 PN 5 T 40 B R B3 40 i 41, o 200 i S el £
T & B 3 WAL PR AR AN K T s (O R T A IR R S B Al
I A5 3 g R RTIR EL O B AR A SR L KR K A PR S 5 i 2
BRIt L 52 B k3 2 % M PR R R 48 0 DY T B BRI AR 26T L A s
WL, CHHNL TGRS T B4, 35 A QKT
JIEE B 5 T R 300 B A 5 A 5 S AL 4L AN TR K T 1 BIL 5 L
BEEA R, BB B TR 3K 43 28 K GE 38 K 40 i
PR AL I 8 PN ) I B P G RS T RER 4 K 4ok B Al M DY L AR S
PAAH B 7 1) i2E A\ BE A 280 R ) A MR L . R4 Bl 3 T T P b
PR 5 35 335 6 B T % 3R B0 /K O 3l A A5 Ak o {2 i 3 I S
IR BT 2% M B AR A IR M AR A IR b 2 R R

ARFB AR, C A2 h MDA & &K F B 41,1 SOD
KK FERT B4l K8 SR, K 57/ & 75 B )5 B8
TR R R 2 5 A 328 P 2 (0 B8 4 , 2 B R Il AN 41 4L
SOD iE ML MDA G T & . CH KRR EN . BEES
0] DA U G BR . T R S8 IR T 4n TL-6 Al TNF 7K
L R BRI AN B R L B R e A A I A AR S T
BOALA O] BB R 28 A M VR FT R &5 R0 .

AR WL L C 241 5 S i [ B 41 €045 Y6 7% W %5 0 16 %
AR RE S EERHEES. BABEE . h &R BA KM
T A5 B AL 0 S B SR T A TR . R
MR CHRRMBFEBRGBRENRRTBA. 5 A
ZH A EL 5 SR AR

ARSI 2 B MG e T A — o s E AT VAT I R R U5 e S b R
% 76k IS 19 45343 » 7T 68 5 980 7K 43 78 40 A P R 2H 28 1) B B
W B2 1 Rl T T Y I VT O R R v B IR S i R AR B
Hk, CF 45 2449 T



2011 5 12 A % 40 5% 34 ¥

[2]

(3]

[4]

[5]

[6]

(7]

(8]

2009,2(3):77-79.

K2 EEL LW 12 W KT bR EL ML 2 . b et B2
R AL 51998 :214-358.

Groves FD, Linet MS, Travis LB, et al. Cancer surveil-
lance series non-Hodgkin,s lymphoma incidence by histo-
logic subtype in the United States from 1978 through
1995[J].J Natl Cancer Inst,2000,92(15) :1240-1251.
Chang MH., Kim SJ, Kim K, et al. Clinical features and
treatment outcomes of adult B- and T-lymphoblastic lym-
phoma:results of multicentre analysis in Koreal J]. Leuk
Lymphoma,2009,50(7):1119-1125.

Han X, Bueso-Ramos CE. Precursor T-cell acute lympho-
blastic leukemia/lymphoblastic lymphoma and acute bi-
phenotypic leukemias [ J]. Am J Clin Pathol, 2007, 127
(4) :528-544.

Niino D, Ohsaki K, Arakawa F, et al. Composite T lym-
phoblastic leukemia/lymphoma and diffuse large B-cell
lymphoma: Case report[ J]. Pathol Int,2011,61(6):363-
368.

Suzumiya J, Ohshima K, Kikuchi M, et al. Terminal de-
oxynucleotidyl transferase staining of malignant lympho-
mas in paraffin sections:a useful method for the diagnosis
of lymphoblastic lymphomal[ J]. J Pathol, 1997,182(1):
86-91.

Richard DM. The art &. science of cytopathology[ M.

[10]

[11]

[12]

[13]

[14]

[15]

3449

Chicago: ASCP Press.1995(2) ;:263-264.

Lewis RE,Cruse JM, Sanders CM, et al. The immunophe-
notype of pre-TALL/LBL revisited[J]. Exp Mol Pathol,
2006,81(2):162-165.

HEHRERIERE B, % LAT 1 CD99 £ T ik & &)
21 0 9 LR v Y 2R 3k % R SCLT L W K A5 552 36 0 2 g
5 .2008,24(4) . 447-449,

Thomas DA, O'Brien S,Cortes J.et al. Outcome with the
hyper-CVAD regimens in lymphoblastic lymphomal[]J].
Blood.2004,104(6) :1624-1630.

Hoelzer D,Gokbuget N. Treatment of lymphoblastic lym-
phoma in adults[J]. Best Pract Res Clin Haematol,2002,
15(4):713-728.

W I8 B , SR A L 0 T AL S TR A UL T AN B RS A TR T
T3k A 200 L 04K EEL R/ P s 1 0 SCk & 2 LT L R
I3 2 24 35,2010, 23(3) : 107-108.

Fortune A, O Leary H, Gilmore R, et al. T-lymphoblastic
leukemia/lymphoma: a single center retrospective study of
outcome[ J ], Leuk Lymphoma,2010,51(6):1035-1039.
Suzuki D, Kobayashi R, Yasuda K, et al. Precursor-T lym-
phoblastic lymphoma after unrelated bone marrow trans-
plantation in a patient with Fanconi anemia[J]. ] Pediatr
Hematol Oncol,2011,33(1) :22-24.

CRCRS F 5. 2011-03-09 & [ F 191.2011-07-12)

C 458 3446 T

SE

[1]

(2]

[3]

(4]

(5]

L6]

[7]

[8]

Ivatury RR, Simon RJ,Islam S,et al. A prospective ran-
domized study of end points of resuscitation after major
trauma: global oxygen transport indices versus organ-spe-
cific gastric mucosal pH[J]. ] Am Coll Surg, 1996, 183
(2):145-154.

Zakaria el R, Hurt RT,Matheson PJ,et al. A novel meth-
od of peritoneal resuscitation improves organ perfusion af-
ter hemorrhagic shock[J]. Am J Surg,2003,186(5) :443-
448.

Frey L,Kesel K. Significance of perfusion of the gastroin-
testinal tract in shock[J]. Anaesthesist,2000,49(5) :446-
450.

Zakaria el R, Spain DA, Harris PD, et al. Resuscitation
regimens for hemorrhagic shock must contain blood[]].
Shock,2002,18(6) :567-573.

Fruchterman TM, Spain DA, Wilson MA, et al. Selective
microvascular endothelial cell dysfunction in the small in-
testine following resuscitated hemorrhagic shock [ J].
Shock,1998,10(6) :417-422.

B A /N Bt T ) e W D 1 S 3 i g ) . A 4 S0 Bt
5,2001,3(2):109-111.

Chang JX,Chen S, Ma LP,et al. Functional and morpho-
logical changes of the gut barrier during the restitution
process after hemorrhagic shock[ J]. World J Gastroen-
terol,2005,11(35) :5485-5491.

SR VE EAR L BRSE. AN I D % i P AR v AR T B

9]

[10]

[11]

(12]

[13]

[14]

[15]

i T B2 ) g
893-895.
Zakaria el R,Li N, Matheson PJ,et al. Cellular edema reg-
ulates tissue capillary perfusion after hemorrhage resusci-
tation[ ] ]. Surgery,2007,142(4) ; 487-496.

Day B, Friedman SM. Intracellular sodium and potassium

FIREsE L] o A R BE 2, 2006, 26 (12)

changes in vascular smooth muslce during hemorrhagic
shock[J]. Surg Gynecol Obstet,1978,147(1) :25-26.
Holliday RL, Illner HP, Shires GT. Liver cell membrane
alterations during hemorrhagic shock in the rat[J]. ] Surg
Res,1981,31(6) :506-515.

Deitch EA, Xu D, Franko L, et al.
role of the gut as a cytokine-generating organ in rats sub-
jected to hemorrhagic shock[J]. Shock,1994,1(2):141-
145.

Zakaria el R, Li N, Garrison RN. Mechanisms of direct
peritoneal resuscitation-mediated splanchnic hyperperfu-
sion following hemorrhagic shock [ J]. Shock, 2007, 27
(4).436-442.

Garrison RN, Conn AA, Harris PD, et al. Direct perito-

neal resuscitation as adjunct to conventional resuscitation

Evidence favoring the

from hemorrhagic shock:a better outcome[]J]. Surgery,
2004,136(4) :900-908.
Matheson PJ, Mays CJ, Hurt RT, et al.

mesenteric lymph flow and composition by direct perito-

Modulation of

neal resuscitation from hemorrhagic shock [ J]. Arch
Surg,2009,144(7) :625-634.

Clicfe B #1:2011-05-09 &[] H #1.2011-07-12)





