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[ Abstract] Objective To evaluate the effects of gavage with lactococcus lactis (L. Lactis)
recombinant heme oxygenase — 1 (HO - 1) gene on alleviation of intestinal inflammation and protection of the
intestinal mucosa in rats with hemorrhagic shock. Methods A model of rats with hemorrhagic shock was
reproduced in 30 healthy SD male rats. The rats were randomly divided into the L. Lactis recombinant
HO -1 gene group (HO group, n=10), L. Lactis group (LL group, n=10) and phosphate buffer group
(PBS group, n=10). These agents were fespectively gavaged 24 hours before the experiment. Rats were
re-anesthetized 1 hour after fluid resuscitation. The mortality, myeloperoxidase (MPO) activity, bacterial
translocation, the pathologic changes, the contents of HO - 1, tumor necrosis factor — « (TNF - «) and
interleukin — 10 (IL —10) in the intestine were determined and compared. Results Compared with LL group
and PBS group, the mortality, Chiu's grade and the bacterial translocation rate of HO group were
significantly decreased (all P<C0. 05) but the content of HO - 1 and the level of IL - 10 in HO group were
markedly increased (both P<C0.05). Compared with HO group and LL group, the MPO activity of PBS
group was obviously increased (P<C0.05). Conclusion The recombinant L. Lactis has the effect to deliver
HO -1, which has protective effect on the intestinal mucosa in lessening the inflammation of the intestine and
the incidence of bacterial translocation.
lactococcus lactis; bacterial translocation;
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1.1 FRRMEEAABRHO -1 E4HABAREHH
B RANEF-REEERN (RT -PCROFEARMN
KEBASRSBY B HO - 1 HH , 2 55w e /j5
s (T/A)FEREM /P J5 B4 B ik pSEC H, B 5
LA MILRE  MEERE HO -1 EHEMNEH
Bk HAANRIREPRE LRI KRE AL
BEME,

1.2 &AM MEHFFEEF- «(TNF - O M H 4N
E-100L - 10) & H AR & b R3UE +
EAEYRANERAAE ) ;;RT -PCR AN & .
%AW & (I &| K Bdscience 20 & # )3 HO - 1
B 1% 0 58 W B 1 (ELISAD R ) & (& K Stressgen
2 ElH D BT A B (MPO) & HRF & L
AR ERAYRARNATH ) HAKXR AT E.
1.3 YK AREENE BREGEROIFEENE
SD kKB 30 B, {kTE 280~320 g, HILHE R ME2E
BELBsh LR, WEINWRFERESNEW
HO -1 BEEMIMIAREHE T A MHO H,2=10),
A REETAAL H,n=10) RBEMEB P&
BEEHHAPBS H,n=10) . 3 HEFFEH N 1 ml, K
P HO -1 BRI BRI R G ML AR BRE S
B BE 2. 5X10° cfu, BT 3h ¥y 38 78 35 B 5 1E B 17
FHE 7 ETREER 12h U E, BHRKK,LH
EABRRKE. RMEF AFFREMLEZINRRE
R¥7E 22~25 C.

1.4 KmEREERMBERETRTRE: KRKE
B WERXHEE, TEKZHFTHE ARSI A
22G EBHITRBIKER , NI 5 5 i E BB 4 G
ESBEAMA 7.5 kU/L BF £ #) F Patient 401
(Biomedical Systems Inc. ) B ThgE M GEEE,iICF
I F K FE A, A7 I 38 %€ J5 » 5 min P (8] M 0
8 K B F 3 3 Bk E (MAP) # # 7E 35~40 mm Hg
(1 mm Hg=0.133 kPa)60 min, $k % 45 3K J5 37 B #
AT AR E I3 f B3 A I W R 2 A5 B0 B ) A E
KEBFN K BB FFTH A, 30 min R, UM E
KB BB AETA 90 LA L AE H AT, BNLR
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£, SUEBRKERE L h EXREAGTITHE
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1.6.1 FET-F . HALRMPO EH: LEKRER
HBERE1hPFETR . RALCEUNERHAANA
MPO E#, AR iR LB B 317 .

1.6.2 HE AL F A BACTEC9120 4 H 3hifn %
F£{X (% B ) #1 Bacton Dickinson Bactec 9000 {4
EREHELEKMMERBE RAEBEANAEYHE
BAPR EERGELEEMERL,

1.6.3 AL HO -1 FE . .RA ELISA R#lHA
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SRR HERARMBES. R14RExR,5 PBS
3, HO A # LL 45 A48 MPO 3% 4 8] 8 [
K, ZRE B EFHE P H<0.05) FHHHHHO -1
EEMIBIREET S, SROEREIBH+
P 40 Rz 38 5 7 B B R AR A %, B I R TR AL Y
L 40 T A 3 0 R BE SR A R B B R .
2.3 BABEAAHO-15BGE . 5PBS 4K
B HOHAWHO-1 SEHBHE.ZREREN
(P<<0.05),LL M PBS AW HO -1 SR HLEE
REBEN:S LL A HO 41/ HO -1 S &BH
BWE,ERAEBEEP<0.05); HHEHHO -1
EEMAMRAREEE G AERMER AT .6
BRAIAKRBESWREH HO -1, REFTENR
PER.

£1 3ABEALMPO FHMHO-1 FRER L5

Table 1 Results of MPO activity and HO - 1 content

in the low intestines in three groups(x=+s)

HO - 1(ng/mg)

A% S/ MPO HEH U/
PBS 44 8 0.98+0. 25 0.0240
HO 4 10 0.16+0.03* 0.06+0.01*4
LL 4 8 0.1540. 04" 0. 0240

5 PBS g H#. " P<<0.05; 5 LL A H.$ . 4P<C0.05

2.4 ZHBHHL TNF —o fIL -10 IR (GE2) .
5EPBSHLEH,HOHIL - 10 KEEWBHEE, =
REBEMP<0.05),LL 4F PBS 4 IL - 10 K
BEHEALEERLTBERE(P>0.05); 5 LL At
HHOHAMIL-10 KEEHHABWE EREEE
PHE(P<<0.05);34 TNF -« KFHEHH . ZRLTE
EHP>0.05) . WAL MMEAKRRERER 3 ABiE
W TNF —o RiX BERERN T HERL R E
R ESEH HO -1 BEEMIABAREES
o BE BIR#HIE N IL - 10 B4 W, 5B © BE{R
H B K EGLR DL .

%2 3EABALTINF-cHIL-10 REHELER L)

Table 2 Comparison of TNF - « and IL - 10 level in the

low intestines in three groups(x+s)

A FHPHRED TNF -a IL-10
PBS 44 8 36,53+11. 30 8.22+ 3.20
HO 4 10 37.424+ 9.98 37.51+12,12*4
LL 4 8 36.824+10.13 8.32+ 2.86

.5 PBS dH H#% . * P<C0.05; 5 LL #H H % AP<C0. 05
2.5 HEBATEG-HO 4. PBS M LL 4 M &
o 4 B 5 SR B # 4 B R 4020(4/10 2D, 100%
(8/8 )M 100%(8/8 H), 5 LL HM PBS f It
BOHO IHEBMNM A ERYHBEMK, EZRYHF

BEM WP <<0.05) ., B HH HO -1 ZEAILR
IHREEE G, BRI R BRERRE, 2R
LHENNEESZROEEEBIHEIIBER
KR, BALHME BRI KB FFE .
BT FEYDEH. . XABRERE.ERAH
FES., EABMNNAR T EERENNE =AM
L EMNATLEIRBEAER,FIENE R MAE. K
TFAE M SIRS %3 RAE .
2.6 ALHESEMEGE I EAETE LD 5 PBS
HIEH® ,HO H M LL HBHHR Chiu 6 RIESHE
MEfk, 2= RA B E P ¥<0.05),HO AH AR
Chiu 6 RiF/HFEEERRER LL A ¥ B (P<0.05);
WHHO AR BBEESTEABKT . BH
R BF E S2 B B

%3 3ABEH Chiu6 RIFFHBEGE

Table 3 Comparison of Chiu's grade scores

in three groups (x+ts)

A S B Chiu 6 &4 (4D
PBS @ 8 2.25+0.58
HO # 10 1.4140.28*4
LL 44 8 1,9340, 49*

5 PBS 4 L&Y * P<<0.05; 5 LL A E$ . AP<C0.05

3 it
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DL - 7E 5% L PE PR ST B3, el FF RS A OEL RO R
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B, A S BB AL F MODS M E AR X2, B
I3 &F Chiu 6 ZIF4 7] LLH W i B R BE 2 RIE I
I B T BB T BT8R .
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XBEAC, HEAEENREIMMA, L
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B MBEZERET-«B(NF -«B)E5 &8, 2
HEERAWEZL, A EFH MODS RAERAEIE
FHR. ALRE T ORFFRIERRETHEBA,
HO #H 4 5 B AL B KA R B K, AT LR BB D B
B RIESN R

EEFMREMNFEP  INF-«c AR ES
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MmAEAEHBR TNF -a M EEHREMERES,
1 7 40 B 7R SR AR BN F R (AN TNF - o) R BEZ
B MODS RHEAATBPEEEEMNIER.
IL-10REENHLETF, 0T AR R TR H
B S FE R, X TNF - o B ERMEER, B8
HAERARETHO -1 REMY, BHETHE
J% i A i TNF - « . MPO.IL - 10 1 HO - 1, 8] LA%
¥ T . 2 O i 3 PR AR AT TR A RR BB O, DA B R AE
R E .

HOERSEBMAEXNMER . SMARSEN
CO.ZHMREE T FeHMBPZREHFEHE L
BRAFRBBAR, KBS 5B FEH), HOF
HO-1.HO-2f1HO -3 3t 3 fpF &, HO -1
NEZPKRREA EHO XREPBEENE, HiES
RmaRmaEmss.

ERMEARTH, EERSWHO -1 MEHE,

fFam . SRERETFRSWHO -1, FEER
WG 6~12h KB HEC  FEZIEHEEXH,HO -1 &
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REEWINEE; MK HO -1 &, MU E S
RB/EMRET. CRESHBOIEFHLRES
58 4ERMEO TR 3 MU= R /E R kR
BY. BERE: OREAIER; OQERFHMENRRE
@RV AMAEK AR ORRAEEHY,
3.2 BWHO-1REMIMILEREE B X HED
SRR YE A R HO - 1 ML BRALER
Xt K RE B 7R i MK S R AE BL T L fR i B iE
EARAKRERHO -1, REMARBRIPER. £H
75 . OHO A A HE M Chiu 6 ZIENFME B ALK
AR FARTREIHPRK:QRBH AL AN
TNF — o K 20 7 75 45 40 18) 6 2 51, 13 BA 2k i pE 4K
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IL-10RHMHEAL . FEHTFRERTFHRIER
W/ B WRAE R AE A TR AR B

AELBRANIBRERARER M EIER
FEEEA. BB %M NICE &4 (nisin controlled
expression system), # ) Z# A A TR EEBE 7
HMAREPHRER., ZLBRITEH, SR EH
HO- 1REMIAMIAAREN KREE G, EN#HE
RTREWEA HO - 1 [&#E, WY R BE—FH
W MmEE., HEALRAMELEHRE 1 h KiEiE

R AE BB, Xt T HE S5 B9 B0 A B3, B ¥ B A
B AHRBERNBRELEFTHE-BHR.
4 & i

ALBWEREZH , BEF HO -1 REMIRA
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B RAER M MAEROILRER,
BE WK

1 Wheeler A P,Bernard G R. Treating patients with severe sepsis
(JJ.N Eng J Med,1999,340:207 — 214.

2 Kirton O C, Windsor J, Wedderburn R, et al. Failure of
splanchnic resuscitation in the acutely injured trauma patient
correlates with multiple organ system failure and length of stay
in the ICU(J]J. Chest,1998,113:1064 — 1069.

3 WEHE.RN.FEH. . KBRAMUHEKRAEFAHBEBRRG
58E0ESEREV). PEHAEERAHEY,2004,16:477 -
480.

4 Grocott M P,Mythen M G,Gan T ]. Perioperative fluid manage-
ment and clinical outcomes in adults (JJ. Anesth Analg, 2005,
100,1093 —1106.

5 Moncure M, Chen L, Childs E W, et al. Heme-oxygenase — 1
mRNA expression affects hemorrhagic shock-induced leukocyte
adherence(J]. J Trauma,2003,55:118 — 125.

6 Nakao A,Kimizuka K,Stolz D B,et al. Protective effect of carbon
monoxide inhalation for cold-preserved small intestinal grafts
(J). Surgery,2003,134:285 — 292.

7  Zuckerbraun B S, McCloskey C A, Gallo D, et al. Carbon
monoxide prevents multiple organ injury in a model of
hemorrhagic shock and resuscitation [J). Shock, 2005, 23,
527 -532.

8 Sakoda M,Ueno S,Kihara K,et al. A potential role of hyperbaric
oxygen exposure through intestinal nuclear factor — kappa B
(JJ. Crit Care Med, 2004,32:1722 - 1729.

9 De-Souza D A,Greene L ]. Intestinal permeability and systemic
infections in critically ill patients: effect of glutamine (J). Crit
Care Med,2005,33:1125 -1135.

10 Deitch E A. Bacterial translocation or lymphatic drainage of toxic
products from the gut:what is important in human beings (J)?
Surgery,2002,131:241 — 244,

11 Osband A J, Deitch E A, Hauser C J, et al. Albumin protects
against gut-induced lung injury in vitro and in vivo (JJ.
Ann Surg,2004,240:331 - 339.

12 Sobhian B, Jafarmadar M, Redl H, et al. Hemorrhage-and
resuscitation-related alterations in gastrointestinal circulation:
effect of a low dose of L — NMMA (JJ. Shock, 2005, 23;
243 — 247.

13 Burrin D G,Davis T A. Proteins and amino acids in enteral nutri-
tion(J]. Curr Opin Clin Nutr Metab Care,2004,7:79 — 87.

14 Philippidis P, Mason J C, Evans B J, et al. Hemoglobin
scavenger receptor CD163 mediates interleukin - 10 release
and heme oxygenase — 1 synthesis: antiinflammatory monocyte-
macrophage responses in vitro,in resolving skin blisters in vivo,
and after cardiopulmonary bypass surgery [JJ. Circ Res, 2004,
94:119 -126.

15 Berberat P O, A-Rahim Y 1, Yamashita K, et al. Heme
oxygenase — 1 — generated biliverdin ameliorates experimental
murine colitis (J]. Inflamm Bowel Dis,2005,11:350 - 359.


http://www.cqvip.com

* 550 ¢

£ 000 http://www.cqvip.com|

FEBEERANESE 20064 9 A4 1845 98 Chin Crit Care Med, September 2006, Vol. 18,No. 9

16 Jao H C,Lin Y T, Tsai L Y, et al. Early expression of heme
oxygenase — 1 in leukocytes correlates negatively with oxidative

stress and predicts hepatic and renal dysfunction at late stage of

sepsis (JJ. Shock,2005,23:464 - 469.

17 Bermudez-Humaran L G, Langella P, Commissaire J, et al.

Controlled intra-or extracellular production of staphylococcal
nuclease and ovine omega interferon in Lactococcus lactis (J].
FEMS Microbiol Lett,2003,224.307 —313.

B 38 . 2006 — 06 — 10)
(EXRE FHP)

- U0 -
ﬁﬁ'ﬁ%—%%mﬁ%ﬁ/iﬁ*ﬁﬂ%%m?&?@“ﬁ?ﬁﬁ%%EP%
B E AR EUREREE

$HE Fuk L5 BEF NF AR

[x&i7]

MANBRERHPBES EEER-
# Bk 1 ¥ 3854 /3% #r (CVVH/CVVHD)
FE RELAUGYTRIFREREY
BERERE 42 & 1 (MODS) 22 #], BUR B &
TR LMEWT.
1 HBSAHE
1.1 WK% 2004 4F 6 H—2005 4F
11 AEARHU BB AT RIEE
96 i, H 3k & MODS 42 . B 11 4,
31 B 4ER 15~62 %, ¥ 26.5 %
HYMBYR L. FENBERS 31 41,4
BRIRZ 45, KRE 2 0. AR
14, k1M, BB 1 B, FEARHA
2Pl BRRPEMBBRAFFEIRAS,
KW HOM. REERBEVSEZHFH
Tk iLRTE] 2~16 h . BHE ABEE R
FREEAREE, ZHAAEEHI B, R
B2k 15 6, mEHE 12 4 3 R DRI E
54,0 EETHE 8 B, BIIREME 4 H,
PR FE35 36 4, I ALE L 11 ), 6
BB f, Hd 3 AU EESTIEES
24 l,2 NAEESTIBERETE 18 B,
1.2 BIEFEFEREBEKE. 4
BOFIR A B S SRIT. ANBE
RGFHEERN FURER BHES
b, MIMERFFRERETFUAES
B PR M R IR UL BY PR IR . (R
BRYARNMEERGEABRREEAR
15 4, B EEAR 27 5D . REEHFE
e 883 4 AP - B4t HP 3597 4 (Cof
T B E. 277100 ARG RS W
H AR EER

EHEEN . FHEE A7), 8 K,
IWRBEN, FRE.

T 2 Y -1 B At B AT

EENBH-BROREY: LEER

o220 B, BREWRITA 22 4. WHRAR
FAB 2 HP 3497 2~4 h(4008 S & 4L,
W6 Bk HA330 2% HA230 WIS M M 28); Bt
BWITHRF HP 3397 2~4 h JG#M,
k4 CVVH/CVVHD 3897 4~20 h. 3§
TR NESRE BTG S P
W, R iR E R /T S A E
B ME AR EY S TEREH
AT MG 69T M IR B R B AR 1 A0
mFEREEENERmRE,
L6/ AN,

1.3 G FEGMEREANKLRE
BEGEIRT BB BEH L
FERRNFAVRE;P<0.05 HERE
G EB L.

2 & B

Xt A FEHEAT HP 3597 37 I, H&
13 W‘JE@(HHS%A M}Et’l W‘J%#ﬁ/l}
MREERITHEEECNES, L H)
EHREEREFRERNITLEN,
1PN RE R ER TR ERY
ITEREN 65% . BREIRITA 22 B3t
YT 38 W, KA 20 BIEM LB, 1 BIFE
LA BREFRERRERH
BWIF - BRAREH NS, WEALEER
EREWP<0.05), MHBSKRITA
E AR ENG2E6)d, X RAN
45+Dd, ERUHBEHP<0.05),
3 4t #

Bl HP gk BIGR A TR
HYHNBYTBENERFRZ— 1T
BOOE T i VB %8 AT 0 BE IR O AT R ML I VR
HiJi k. B HP ABEEREVEL S K
BREHEFYSI BNV IRmEAEYR

TE; ZRENREBEAE

A5, o H A EIH & MODS B 3t B R
THE—HPBRITHRBRHYE.

i HP B 4 CVVH/CVVHD 477
AHERKAHE. HPR RSO EERS
SHEYEY. RHBYUEY. ATESR
MRS TY AWM B R
CVVH/CVVHD A {B W] # B & K 7 #
BY AWM RSN R, F et o] 823
ALK, B S RAM, 2 FBg
FERBREAE . WELMEIRIIGE. HP B
4 CVVH/CVVHD if ol R & & 4
A0 J7 B (CRRTO #1285 in i B 8 M
T8 I Y IR, R b B i hn i 3 & .

f# F§ HP B & CVVH/CVVHD 4
FANEY. Y EH K MODS B i
ER.-ORLOMFBEERH MES
B OMBUEERRERENNEYR
BYTR.BEANEHBES, U
IRIGIT R 18 A o W o 4 X # E R
CINBTFE S AR BEE IS TS MER 418
BREBRMER FRERFIFENOHEH
FBRQHEERMBFAE WM, HP M H
HENER 2~3h FEENEETH
ERH[OBY. LY+ F 4 H MODS
R EEIEN R840 N 3R . 8 R
BMEEFRIFRIT:O—KBIr A H
HERERBEERH#ATER HP S
CVVH/CVVHD ¥, EZWRE B E;
©H I A= EEAE— et |, Xt
FEF B E, FEE R G
FREFELAEP AEAERFM
K . W IR B4 B OF % 04 R B, 34T HP B
4 CVVH/CVVHD 457 .

R B 33 : 2006 — 05 - 26)
(BB R


http://www.cqvip.com

P 000 http://www.cqvip.com]

MTEMEE- | BAABIAKEES
X 5 M1 R 5 K B B 3 A% A S R Rk R TR A A5 1 5 )

As HOHLL - PBSHL €. L1
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Figure 1 Pathological sections of the low Intestine in HO group, PES group and LL group ( HE. x 100/}

E B 3ot 5 B 45 M AR SE I F HUE A

BT ABNFRIE (HE, x200)
Figure 1 Small intestinal mucosa in Figure 2 Normal liver tissue in
sham operation group ( HE, x 200 | sham operation group | HE, x 200 )

E.x200 )
Figure 3 Pathology changes of small Figure 4 Pathology changes of
Intestinal mucosa in NS group ( HE, x 200 | liver tissue In NS group ( HE, x 200 |

SONIIIT - ARy
PG MBAR IR AT BRI AE (HE. x200)
Figure 5 Pathology changes of small infestinal Figure 6 Pathology changes of

mucosa (n MB group ( HE, x 200 ) liver tissue in MB group:( HE, x 200 )
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