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P WU . REBHET LIRS BRI, MHSHHEET R B RABRBHK
B R kISR (ML b i3 72, ESMRZ I “BININBRY ,ROIRMLRRZY “HIRERR" .

ESVEIEER L, K3, EHRRR, NERIERUVEAFDBEVHEOEREEE # %
FEHAFA, XEEERN TR OR P RMRERE iR HEHENSBEERRZANX
A, ABSEEFos0 B RABURSI Y R EEEIY, DIRERWIRNE, WEERENM, S8
UM E T B AR BT, AREDE. BEHREFRRREMNGEE SRR DR
By N4, RAEWK, Mt RENRBEERROEE, RREHERTT T RLERIB
Fo HBREM: Rl RABENRETURA RN, —ERROEDFRIERTERSE K B
R BHRHRNSETUREBETARORA, ZafERRRY i HE L ROBHER
REBRERURRENGHIE B EREETHRTIHERAGR RARRBENBTEER
Y. SCIMIEE, GM5/E RAIRTE, MEEANSREERFRAEY, HTLRBITER.

XA FHRERY RO WDEKE, ARROE, EERERTR: BER

AN EXPERIMENTAL STUDY OF THE
BACTERIAL TRANSLOCATION FROM GUT

Ma Li, et al (Burn Rcsearch Institute, Southwest Hospital,

Third Military Medical College)

Infection continues to be one of the leading causes of death in critically ill
surgical patients, However, in more than 30% of bacteremic patients dying of
sepsis and multiple organ failure no septic focus could be identified either clini-
cally or at autopsy, The majority of these infections are due to gram-negative
bacilli, enterococci, and C, albicans, microbes that are normally found primarily
in the gastrointestinal (GI)' tract, Recently, however, it has been recognized
that the GI tract may serve as a reservoir for systemic infection in these pa-
tients,

Because surgical patients are frequently suffered from shock, malnutrition,

endotoxemia and ileus with its attednant stasis of intestinal contents, and many
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of these predisposing factors are often found together, The capability of the gut
to maintain its mucosal barries against the escape of microbes may be severely
comporomised, systemic escape of gut microbes and toxins may have important
consequences in such critically ill patients, The passage of viable indigenous
bacteria from the GI tract through the intact epithclial mucosa to the mesente-
ric lymph nodes (MLN) and other organs has been termed bacterial transloction
or gut origin septic states,

The goal of the current study was to determine whether 1, a nonlethal
thermal injury would promote the bacterial translocation from the GI tract to
the MLN, spleen, liver in mice receiving 25% total body area burns, and in
mice that has been antibiotic decontaminated and monoassociated with Escheri-
chia coli before receiving the 25% burns; 2, limited period of hypotension could
induce bacterial translocation from the gut in a model of hemorrhagic shock;

3. endotoxin challenge could promote bacteria normally colonizing the gut
spread systemically; 4, endotoxin could act synergistically with protein-malnu-
trition to promote bacterial translocation; 5,after simple intestinal obstruction,
bacteria could translocate across the viable intestinal wall to cause systemic
infection,

No viable bacteria were cultured from the MLN or other organs from con-
trol animals, However, 74% of the Balb-c mice receiving 25%burns exhibited
viable bacteria in their MLN 24 hours after the thermal injury;in antibiotic-de-
contaminated mice, E, coli at a higher incidence and greater numbers transloca-
ted to the MLN, spleen, liver and blood of the burned mice. 80%of the mice
received 2mg of endotoxin exhibited viable bateria in their MLN, Bacteria tra-
nslocated to the MLN and other systemic organs in all of the animals subjected
to hemorrhagic shock, whereas bacterial transloction did not occur in the
control, instrumented rats subjected to sham shock, However, the combination
of malnurition plus endotoxin was associated with a higher incidence of bacte-
rial translocation to the systemic organs and higher numbers of bacteria per
organ than was seen in normally nourished mice receiving endotoxin only, with-
in ¢ hr of simple intestinal obstruction, bacteria had translocated to the MLN
and within 24 hr after intestinal obstruction, bacteria had spread to the liver,
spleen and blood stream, '

All of these results support the concept that indigenous gastrointestinal
flora or exogenous organisms colonizing the GI tract may be a potential reser-
voir for systemic bacterial infection following thermal injury, endotoxemia,
endotoxemia plus malnutrition and intestinal tract obstruction,

Key words, bacterial translocation; thermal injury; hemorrhagic shock;

cendotoxemias malnutrtion; intestinal obstruction
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AR & Rt R R A B X ik 5, WO Rt A 3 0 T A M Rt 2
BHRENER, EXE R EEMMEMM w5 — 2 m el RN,

BEERRR SR G EAEELBHEEE NN BRI, XRBOHENR, RHREIL
R AESN L rh W WA — A H IR IT IR B % 4 SR PR 2 5 T s i R 3y
TR B L, B IR e 1) 95 S IS B SR 17 [ b 0t B9 — A AR B B T IR K ¥, =B
W, AANEEE, Wi, BTN SR SRR RGBT BRYGHE
REMTETTR? FIER E YR B R 2y S8, X B P i1 ) s M 4k 1R 1
Gy Bzsit ANTRJHE BE, WEMGERM “PME” i “NR” . BER Y RurEEn &
B,

BARELHIE O T, UM EUEFR RSB I, (B0 385508 FINY IR 95 b I G 2 7
Pt AR AES R, RN Z MY ERIR, BEEE XM EER TR IRE
ke TN A0 TE e i e RS N B R AN R, Bl s RIS, PR, B
BE, I DL 4 BRI A AR 2 B RS E (Bacterial Translocation) , i pR LM
iR ENEZ R “BREEEYE”  (Gut Origin septic states) , BBIMI AR, 4
2t Wl AR A TE IR I W R R R A Bl R L RS A A S LR IR (4 — 4),

L RAC19624E st IR A M E R (M B, 19844 3% 11 X AEH% 05 Zh ¥ o8 W 45 LAAE 58,
REEGEL, BEBNAHEFBRRBAKN. HEMEME RN ELEE U RGEREEAN
RHNME R SEGARMNE T RAMBR, RIEEM, ™REVE BRI SRR
REABRIFBER RN AL DT BB EHEERY R A E A K, HR I8 R
BRE LR & 3E MK EERE, 3F—PRHBEEREAENGFE L BRI HR W
BRI REEARNES. XREPERAMABHEE BN R —,

FEEEGEENIAG AR THEERS., BB N gERGEAREERE
22—, HFEmAHERDE, 2. BEEARERAR, BHRESHEZERS L. U
GREBREEROM E BN MR E . RITB——BEXxERHESBRERRP LR,

GREERAARBETRARERIEZ — X—HENRHEBREBRMRELAAEE, &
HAVART AP MR MPGEN,. Bl AR EE R KRR, SR ERTHLEE
HEFGE LNz, T HLEREXTEREN TN, HEETREBREBRRNE
ERR. XERBAKRHIEHTIUTIAN.

BT ERARMNT BT RG . AEREE, BHEHEMEERAL. EARERAFR, Bl
LA R s P AR P52 2 Fh AR RHIG R H WS R S B R R A X W e RIOBT 50, Ik
REHUBR bk B B 450 05 (0 R B AE iR B IR M R R AE DL B S, A XK ST 50
IRt — LS T L iR 4

Mo A F OB
. RN R E

TR E N (Specific I'athogen—{free, SPF), Crl, CD-1 (ICR) (BR Swiss), (Harlan
Sprague Dawley PBreeding Lab, I[ndianapotis, IN) , Ih9s0id, R 8 M, HeER-, MAT4 4.
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HYRERARE, REMCRAARKEOETHMERET AR, Fi5g SPF 2k (Diet
5001 Ralston Purina Co, St, Louis Mo) FIM{t;K (0.00IN#®) . HRFYHHINABFEFIISNERA
Bi» N%GIBHLREFHMETE, EEFNT DR

TEi/NiE (Germfree, GF) , (Swiss Crl, outrbred ICR) myECharles Riverszitzh#il3krh
i» (Wilmington, Mass) , 7/ERELHMEEP1I% (Germfree Supply Division, Standard
Equipment Co, Palatine ILL) , s MAMBRNASEEHEDEE. JAEH 0.1%Bio—Soft
~N—3004:355% (TEA Linear alkylate Sulfonate, 60% active, Stepan Chem, Co, Northfield
ILL) #2% it Zigiss (FML Corp,Dufflo NY) #{7i§8, RFRMELEZHAK (Lab Chow 5010
Ralston Purina Co, Inc, st Louis, MO) {#5zhip, zhipiakl, KAKELR & Ed 8 AnEH &
HEAESTLEEESE (bulk sterilizer chamber) (Hoeltge, Ine, Cincinnati, OH) @3
RERREADMNAFREILN, DDEARFUFELELRIDEERAST ., AXRYESLLERS
7 22 BB 3 e ¥ Shrevepor tE 3:BE S ) M i RS A S04 E AL .

Tungstate {if} (ICN Biochemicals, Cleveland Ohio) xXFb¥sskzhy 4 & hr&F 4 (Moly-
sdennm), HEFEXBRNOEBEFRMR, QIEHEE, VHRUREMRETE, XREE 42 8 KI5 s
LEM R RES T, S Tungstate{RA% 19 3 BRI AZR/EEFK, RBIES
hENFEMELE.

Allopurinol (Sigma, St, Louis, MO) BINEeSRy, 7y #UIes FILM. MIH, FRER TAEEBLK
W, BHEEGHOKR, 1IR/H, E8 2K, Fl#E somg kg H,

S RAEE CKET DAl BREFEREMAEC, 0 F ik

PR FIKP ARG H0.9mg/m], HEHimg/mIfiFEElkameg/ml, ELKA 4 R, SEES
Ehp i E B Rk R IT I Can B, Wt 3 x 108/ml, o.2ml/ R, % $EASCIRHTBY S o4 5K A%
VERBE, RKBITEC. s R~ R GEETHOEK, BHEERGG FH AR SEEERET—1T

(Tergitoc— 7) FifRFAiskMacConkey'sTIg AR, WMEHE Img/ml,  XFFFHRKN KB HE
Cos¥ Mt KR,

2, sl hork

1, BTERTUS %, HFREHRBOMosmlFABEsomLLMRRE (BHD s, a7e By
3K, HMLIFFHMABE £ K, WHKEMIEELFAR ERAREEE, RARBTAREE. 0nFIEx
KGHECos, N MIZHRIAEOAE B EHTREENT— 7K MacConkey [ifg TR 1, MEBERBIT
HC 2K R,

2. WEEMBEIEHRAEXHBETIING BB, vARTERRFREREWNERE, EAloml
DREED (37 E24h, LENFERE TR . RSEAEBUBRERLIRG | RER. BENER
BUB RBE AR B4 DA R s BT RE. AR, HEESBIEAZEA0.5ml fusml LRIZEM SR SR ETIR.
meHFmgo.2ml, /B BAE M FARFIM acConkey 3§ ¥4#% 1., 37T E 24~48h, X HEFEMMKFARHE
FTHE T, REDHHARREEKOHERMERFR.

3. PYBHEPEECREROTE OISR B, WIEENGNEE, REERARS 9ol
DRBRASREH, SDREREBIKIEI0N, 105, 107« R EEHIT BERHE, Ro. 1ol K FHRE
BRI ER, SPEFIMERE T fMacConkey Brig T4 [, 37 CHEE2¢h, U 47 @ FiHH, ERE
MGEAHEFREAENG " HENERELHH L,

WA R RGITECoe, FTRK MacConkeysk T— 7 35 PARISMAImg/mIE B K.

4. MK E SRR RIOG TR MAPI20-ERL R ITEE, GHAEXkFinegoldyy
WIEHEEE.

9, BEFRTH &
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1, XHNE: shpNAERIE SRR AL G5 0% BHME T 9T MR 215 R E
MBERMEEEAR, FABBRERIHBEGKD (Fish, Co) FExsh, REEAZRTMEFEBREFIB A,
BEEZ ZESTHRESD (glycol methacrylate, JB-4, Polyscience, Inc) , R EEY 2/um, H
1 YEREREYE, OlympusBHEMEIRE,

2, MV, )P RRTBIERERIZIITTRRREE, BUKREIGA LS EE fEKarnovasky iy 8 4 2 & i
1, EIRT (22C) 1h, RHLRHEBITHNGASDRASN LEHE T L, REHERNIARRITR M
ANERY, FAc A mol TR &Lk, 1T k. KHH L MR GAR 4 CT RS BEE
1h, P A1%BEER B iE R Eizh, MGARLRETRTITIR S SRKEER T, wEHEpon—s12618
A, ELK BB YL LU it W), BEERGRTT PR AR vl T- v fa, (EPhilipEM—3001 ¥ B
BT BRI,

3. R R R S 3 AR B B4 R 1 iR 4R 2 ) B i B nd O e Bl N A AR 8K arnovasky B
BEMEE30~4omin/G LR 4140 4%, BA20% Hih-0.1mol ZHppAt L2 ik, I/ T 1 ~ 2h, JHEHR
1J#H, (Tissue Chopper) #/NBHM T 1200mI /N, FRAAGKMENEIEE E (Gold disks),
HE R (virginia Chemical's, Inc, Portsmoth, Va) ifidis, REGHAEETEREPE-. N
iR 7E Balzersik i itz fin (Model BA, 360, Balzer AG, Balzer Liechtenstein) -115C 4 {4

TR, -100chhz, HRTHBRTIBESMSET B SR, NAERRSMBATEY 8 (Chlo-
rine) , ¥ (bleach) UK ¥k, J300—HAMEEE, Philip EM-3001 F RS W 2 3K
.

1. [HXEHOEE S KR e KR R A WL R AN E AT, PMaksE
BEHSTRN 4 FiAS TR ER TR B (Horserdish Peroxidase, HRP) @FE AT HBL .
TRHIEIMAR AR, KRR, 2NPERE (Katamine 2mg/R) $TIFIELE, #EiLl-—Bd4cm 3K 5
mi%. BHRP2000.4r (Type VI, Sig ma Co, St Louis, Mo) iXf@ i EEEMibk 1 mid, 285
ACELBED, REHERN/ R EBEER, AeBESEsmEE XA aBERES, 10, 15
fl 3omin SELITHEIHERE, HEFERFFAN Karnovasky WMEHAAERE R Y RBEALILNBE T,
1 minf5 FErHI AL SE Y, B/ NER BT EIT 45 LB, EEEMRS LY L cnkRUFE LA
BANBES, ¥MEEA SN EREAREHRS, HAKarnovaskyi BiEAAFEH B E1h 220) , B
BNBHSUR Ll moF X HEHRAARERER 30, ¥ B0, 1 mol ZHMES R ER/NEAL 21K, EKkio
min (4T) , BT YHSBEOMNGES LK, 7 Smith-Fargubar EEY (Chopper) BF& L,
B NG LR S AR 1008 m BLAG /N A B, 4 C R MR R R DER 2 1K, BiKlomin, ZJ5
HEANLRSMHRT 4 C TR KEHNGARABANE-HHELLFEF AR (0.5mo0l Tris-Hel R
W, pH7.6 loml, IN3's' ZHEEBKRESm), SR TR Pomin, HEHNE N FTHASLFERFRH
Chigiml % | 1mly . BB TR somin, /NGHEMEZH 1 W 48 8 ( Ferro-cyani-
de-reduced Osmium) K@i 4 CTFEZE 1 WE, LBIEFTIRINE/LER (Propylene Oxide) LRI K
ZRERT, &5 AEpon-s12 R Mg B8, EMIDHL LT HEMBUDE, $HWHE Olympus K%
BRETMENEE, BEYHFT2RFYet, HEEPhilipEM-3000 F DM E T NEH R,

E, DA P EoR s RACEEE R E Tk

A 355 K FAWaud §n1 Rajagopolan (¥ J5 Bk MR 54 /N i 305 0 {1 BTS00 SD BT 30%
$F, R—BRE 0,20, 258 K EG, SCEIBA 4 C EBEBKAYES, # % 7E-70C % AR, W
ERSNBELARA 4 T, pH7.8 BB b ik 3 17 B A, AMERSIR P EE0.1mol Z RN 28

(EDTA), o,5mmol = gi##ey (DTTILIJR0, 2mmol3E FIELBEEE Ephy (PMSF), HASREIEITH
#TF, 12,000r /mindf . L somin, #.0FAHEP ISR AH R (SephadexG-25) ENfifil, KRG
AT 1, F2esnmy (& BRI 1S — B (NAD) ETr&KMET, JREE (aric acid)
FERE R, 250 & 0T, 1540 P 1 Rm RS § 0 RS I AT S LR R, Ay 1 AT BT S AL
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BEYEE.
ey it ¥k
SRR RSB ARY (XY, T-WRLREREIIHEXNS BH#THITLEE,

—. BiESmiRERR

1 B

EEFRES b, ERMSDYHRBRRARLETENGNE, YIRS RTEE 4N ATEER
FHEz—, SBEEHF EALXTYRE T XEWH. LEHDBN, SINFOERHELESRREEE
WERSIENAED 2N RAEK, HERRE TR —4 &, REARE-HARNEFEANRYBEZ
R, XFERZHEREN,

—RBR#E, WRFAR TERSEAANRRAKE KON KRER, EaihRAhETH B. WRHE
A% dobred) shiptfTois, NEKFIBENRRE £, Sdordnbimitiks, B M GERERE
FREO AN, RSP R AR AR AR R - R R H .

B RANRREE —EILE R, BNYIENARE GRS ERGEPRIITEBALIN, BR
ROGBEHRESKRITENSSHERE, DeltchEh MR, HARGALIERKR, BREZKCD-1
MREEREBLRG), BERTH TIHNERBRRRARR Hit.

1.1 KA ENZ —REHLAEE SR AERAR, REREERXZEERGE RNBIREREN
RESEERM? )

1.2 2 EHESRHEHETHEEESENE. HNERKHN. SREFHENEE, BEXR, %
AR ETFHITHMNERE, EEMBEOBA, LERFRKBIEEAENBEMBEENEEEC D,
X|R: BHEIEENESHREBRRNEERERNARREDN, I URSBREOZ ZRNELER
f5iE BHNE, BREBRENEERT S B EE N SER X

1,3 EPRENEREAESEEIER A (non-indigenous flora) YEFEREH (colo-
nization ) F{RH WM (overgrowth) , ATHHZ HEREEN “THIERA” . ( Colonization
Resistance, CR) . fiEFETLSRBGHBER KN, BEREBHEE IE E “HlCl” Itk RIAFFH
REEREDEE, XEHFEERBRRENERERREZ -7, ETHAZRNERESRGIEEREX RPN
K, FIUARXENENZEZ2E#— 2 TREGERBATERSHARGNENREGT, THERL H
HHG HER TGRS REHRCENRTHEEE, "—E KARBENEE, BREGEEN B
RS

2 PYFEXRAE

L4y B5% A CD-1 (outbred) ;E Z%M. Balb-c (inbred, IF Z%H) FC57-bl(inbred, F &
SR IMBEREERRAMSPEANR, H322R, #THi6E RN BB R R e e,

2.1 BaEGA LR FUNR, Hir103Balb-c/hE A H, 37 ABalb-c/hR, 10RC57-bL RN
14RCD- t N TT ARG, A% 38R Balb-c/NRi& HBIE SR (Allopurinol), 18 Balb-c/Nf N
Tungstateffkl4H,

2.2 & FBalb-c NRACD-UNRE 5 2, FAHRIE EiwE (HRP) Bl HR L 2a ik, S
BBt 5 3h /N RS B B 1 B 0 U

2,3 BB BRI PG SR 6 0 1 B4 B VR I IR Pk R Y, 16 B SR 8 R shipdtiss A

, 4k
LR SR B B 05 R P T R Y55 RN T T BRI S W I E M B A B 1R 19030 L. Al BRI

t
E
N



A E CHERY” A AR A B ITHIC 25 il 2Rl (monoassoclated) ,

2.4 et R EWalker O S) (f)SeBs 5 ik, ZhH LM AR (Thlopental Sodium, o0,5mg/10gfk
®), EWPET, MENE—AT72,5% 3, 5em3FFRgERBLET, FAWKR 5 s, EATFH20% hEREH
NSl , BRIRAMY RN ERERDLK 1 ml, AR,

£ SRIE 4 REMEBMEBITA, EXETHTESYINE,

MBS, BEYHERETZREL “HHS5HE” .

3 ZRAIH

3.1 Jglifefsj524h, Balb-c/ NRBEMABEIBABKEEHRERN 4% (P
0,001) , CD-1f1Cs,-bl/NRBGERFEBEEGRBKEENE £ BHBIAT %M 20%
(F1-1) ., K40, Balb-c SRBHERBEREIHREMEEHMHEE B 62,5%

(£1-2); TELLGJE 4 hfi2dh, JIESEMTungstatefd 440, Balb-c /)HNRGEBES
BHRERBBERMK P<0,05) (F1-1, £1-2),
A1-1 ntie24h mEmBAAEIMARNKE L

B (CE/MLN)s=

LR ship ¥ PRYEZR % HhE g
) IAMEHI3EMLN  FrEMLNF &8

Pa B 10 0 0 0 3.3+£5.9x 104
CD-13345 14 7 32 3.5%10 5,8163 % 107
Cs57-b1 65 10 20 4t2 1+1,6 ND
Balb-C2fy 19 74¢ 90+ 96 724111 9,4+14,6x 108
Balb-C#f5 + T 10 30¢ 39+28 12+23 8.9+11,9x 108
Balb-Cisfis+ A* 20 35f 27126 15+27 10,3+7,9x 108

&iF: a, BEAEBEWERUGMBEEMKTSE (MLN) B85 HE2 /0 E%E (CFU) WES
B IFHERER, FAIEIEERDHMLNE a2, MLImyRcnEssy
R A ST A B ok T EMLNh CFU M 9 T R 9 41 rh Ty 3525 My MLN
CFURFHME LR IR YR

b, BHEEMEREHRE (FPAGHTHEIEE (CFU) WM AR KR T,
¢, GHEMAIBANIHELERAELRIREFEE (P<0,00) .

d, BEAEBROHEEREZE TR, CD-1]1C57-b1,

e, MEAHBEIER P T TBalb-Chletnd,

f. BEAE R EM % 5T T Balb-cJa 54,
*T, Tungstate/dfi} A: Allopurino]

A1-2 BB AbhmEm@SRmiEHke s
& (CFU/MLN)a

g4 LY L T3 % —— TTHER®

. - M IS SR M MLN
Balb-cisf; 3 62,5¢ 88+45 2.111,8x108
Balb-c&45n 8 12,5 3 31%31x 108
Tungstatef7
Balb-cf5im 8 12,5 33 9,9+13 x 108
Allopurinol

#ZE: L pHARBFEOHEBUESXREAN AR EREENBRERESE (MLN) mah £ 04
WY (CFU) Ml iR IEETR,
b, EHEBLUERNEN I EESOAC HEEEMTHE THERET,
c, BENEBEIIEREES T RINTHE Y,



AN LI, K6)E Balb-c MRBKBHRGHBES ™ HERINKEGF1b, B

P

KRR E W R A BIK B, BRI L R A SRS R (B 2) (B 1 AIERR

£

oW G

““ Foe

B xfFEBalb-c/NRAIE ¥ B, 4% Fl2 #5f5Eahpalo-c NG EMESLE . B

EHFIRTT, FRAMETE, FFFRR. x200 EAZECRMM, (EEHER BRI, Bh
KRME T, B LPRERRET R
W, UAETRE AR, x200

B) . Bl fR24h, Balb-c ARBHEMRGRAVR, BB, ZHEKS, BHARE

FEBREIATE, RIAHH eI sE, VR, EETREEREUEE (B3, 4D o,

s aEthi)a24hBalo-c/NRls el rii. 15 14 4ef5ia2ahBalb-c/ NRACEGH: . 5
BRFEAN, KEMFIERAAN, FFEFAMEE 3 aiaE, S % R 5 .
GRS, BERARFER RS, x200 b R e R TENTE, FIFCER, WA

Mk E s A AR A A REE, X200
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BEAh, T AT B 1 A TE SR REIN B A ok i BSB IY P SKD TE  RE 2 () (
5) o TCD-1FICS7-blRi4l Y W REBEFE Bt R ah ok KA PR (W6, 70, Al

&5 R lm24hBalb-c/ LG RMBM . €6 Lefihi2ahCD- NG G Wb, 154k
FIKM SR E R, HI I — 0 G Rk EHESIRESE, 1 FE AN S S, R RS AR
RHBRT (k) . x200 N, %200

P YA Tungstate 7 4191 B FLE2 T 4505 I Balb- o NGUM LIS HOBARE, LRI R IB:
M. KB (&8, 9),

’

W7 BB E24hCsr-bl R Eg S, 1% 8  Balb-c/NR#Allopurino] #if5jE24h
MERMERER. X200 W M . B R BHFIEERAN, B IRAR

HEETYE, ARERGD. K, BEREARMNTE
., x200
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M9 Balb-c N\RJL. Tungstate {5ff, 42
%[5 24h (GG R MG BEAATIARME R B 58 &, {EIZ4R
EBRARMGEKMWEN, RETRGH LRARE

EREGREH, TREF/NRX LG5

R R B & B A S RER R

Balb-c NRBRIE B &, BEERENE
ARUKE: W CD-1 F C57-bl MRS
R AL, Bl AEBE N R RO
BA%, PRGN N BERED FHUAR R
Ak R REER Y K R Edis-- g R,
Rapaport R, FRAF MAREL EHF
BERAEESBEES,IFAN, BEEEEN
KX Rt R R A A OO, peah, B
EERREN G R F LS RBR LR FERN
7 0 1t 758 e L B el LU S 5 B 2B i T M = A
WEH— W ERCT,
AHAESEMEM SRR, 85
BREHBRERERENRER SHEERKGH
BEEYHEE. SR 8 &K Balb-c /p
B, (5 /5B EAEEE N RE RS G

BEEREE. x200 BRGEBEGMETIEE. S8 8% RIEN
CD-1 1 C57-bl INRUEG R B HME BRI R EZRE, SHHDYBEERGBERRR
— B, BIBESEE A Tungstate AR BIREBT 055 Balb-c NEUBKBIK RBEEL,
#2Balb-c/ NRLEG B BB RN R ERBE TR,

J 38 G AT B P 1 B PR B 05 U P DR e e () R A R — R e BT RLARSE
RMET £ADYWHE NG RN EREELHR. RAFLEGF24h, Balb-c ARBAEH
G HEMERKFURMEBHARBEAERY I ATBENE (£1- 1. EAERE
B BANTRE, BERBELSACITRARESNEESG RN BRI BHEAEEEBE
WEERE, BE0T. OBRGRCD1 MRBHARBEENRERBERET Balb-c/M,
ERBHE NG FRNERAKEHRETBalb—c/ MR, HZERARFBELER (F1-1), OR
% BB B Tungstate b it fR P B RO MLAR 1 FR IS B WIR T 405 )5 Balb-c/NR M
BBty KR (P<0,05), BXFHADYGHPG IFEMERKTFLAE F1-1),
@5 4 h, 7 Balb-c NRBENG HFEE A K4 BEREN, BABHBENEERE
ik62.5% (EF1-2), W EUEH, fEMAIEE G SR B B G R RO SR LR R, Bk
BBt R B R AR B AR R PR R B s e i, gk — R
B b W B 0 e R e 1 2 R,

3.2 AERMAH - FMEEEEE., RRBEEGIE 4h, Balb-c/MNRBKEE KLV
MEERG, HYHYE G FENEBRLUEABENE, MELEEBENRERESR
62.5%,

R LFBERXFERR? KRRER, BHF1h, CD-UMNR/MGREAE SR
HREVBKE, 7 Balb-c MRM/MGHEBESENCBENE, BERKKXSTHRRT
TR EEE IS AR Bz A > A K% 4 (Tight junction) F## kg MY



[

Wi, HEHEABBME TR (810~14> o 27480505 4 b, Balb-c /U M B R

O,

3§

10 4ef5 T 4hCD-1 NG E i, #i
WHE B (HRPY BN 2R 4K ik 51
ERENEE, EBHHERNEEMARZRURED
KEWRFFHAEHRP WERH I, %640

Elz P55 ahCD-1 N ES K, e
THLEARZEN RS E Ry, SHan
A F HRP ZRAERSME A 514 Mk 122 (Y
BB, x 10520

L W

11 e0iis ahBalb-c ANEUW TS s, o

N vdnmg (HRP) 7R RL@EEIE 4 jik 3t

TR, HHMNATTESG LR R 2 /B

MY HEEARg TSR, HRPaYRE M

W ETHENIREL, THET I EmaEmER
e M S, x 640

RMMES5NG K BEERNEER-
e (R, Hef /a0 BB 205 M B i
Wi, TRERPiH JGBalb-c NRMRIRELE
BIREREM A, ZiejlerZ (1988) WK
W, BEHIN N KA BB EN & 36 B R R
B, YT RARE S B RRE
75 PE 3 G TR B — B O o B i I 5 4
WEREG FBNERRIEERG M 5 — %
mER, MHRERYMRAEFREER,
3.3 fEMLRD; f5 24h N, Balb-C,
Cs.-bl 1 CD-1 ZZA/NRB R EEIET, B
B 25 9% MAZl R 15 % s B /N AR BOE
. ERGIET2hN, 2354 F “IEiEY
Wi, OB B K BT EC, M AE Bl
4915 H Balb-c/NRFET-1411, 3%
20R C;,-bUNR R IE72h A SET: 5 R,
WiSER25%, 20CD-1/NREESE72hA
EIRTRE, HUHEEBLRE, CHEK
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E13, 14 $Ef5/54h Balb-c /NRRIGHEATEERT. AETHELZARKBATEWKE
Y. HRP it izt ARG L R A0 B T o S A0 B4t — ML G MBI A S I BRe . (B 2E 05 54,
Balb-c/NRUBMiB bR MM REE S FIMGMLT “TFR” RS, #HBESXS T HRP
IE LA AN “EiER Y (Paracellular pathway) JtAFBRIE AR, X
Feff frahBalb-c/NRUB KB E B M T R L. X 15960

BN FATURHEGEIUNFEIER, GZEXREEGHEEANFTEMTER, ATHRAEH

HBAIX—RE: OBRGELEIYNEERIBETEEEEIY ., OQEHEIYLRBHER

KBHEEHE EGENFIERBETR, @AW OREAE, SFEbimHBEHR

WG HEE BERETROGEIUNERR®, FT—MERIYNETRE SKBIT

B C,, MBEHX? ESMREGN/DRASY, EHAEIYBEPRBITHEC, . BEHTEE

NERTFBEEKRES (R1-3), I FRERSEHRRKDERRBHER. £HES
A1-3 BHGEXBIFEC, H$EGMEML R

Lefifi2ah LefifG48h
SeIA A4 R, e et mm ey T
Rl VAR EL: FEAE PEAE i LSB® WRBOKIDSS AFIE WRRE Mk LSB
CD-1imK T Cas 100 0o 0 0 0 100 0 0 0 0
CD-1M AT ECas iR G 100 30 30 20 27¢ 100 30 30 20 2f¢
C57-b1MKXIZFECas 160 10 0 0 3 90 0 0 0 0
Cs57-b1n KRB HFECas it 100 70 60 40 57d 100 40 30 20 30°
#5Balb-cin ARG iTEiCces 100 0 0 0 0 100 0 0 0 0
Balb-cm kMG FFEIC s N b i 100 90 90 60 80¢ 100 10 30 20 30°

FiE: a, HRRAIRNY. AHBEROERUABITEHC s EFMHERENE SR ER,

. LSB (FFRE, MRAE. M) RESiiaAdd KB HEC ol A RIS E R,

c. KBHEC s BEFHWMEEREZT TRBERRESGA (P<o.0D) .

d, KEHHECeBRMMAEREE S TCD- 119504 (P<0.02) ,

e, Balb-CRBRE@A RIGITHC.s B R MMAERBE S TCD- 15454 (P<0,001) f1Cs7-b1
Bim (P=0,049) |
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B EE TS, 55 24h 3 BB PN KBTE C.o TRBEIHRBME
&, T H #t—% @ AFF. B M mER (£1-3) . BiEdE G F ERMERNRER,

Balb-c #8580%, C..-bl #2)% 57%, CD-1 44 }27%, Balb-C ABFEHT C,.-bl &
(P=0,049) FICD-141 (P<K0,001) 5 C,,-blAWER FHFCD-14 (P<L0,02) . FiF=
FEGARBABEKSEHBRENRBIEC. . BEHSET SARRGNIY GR1-4),

5 5Balb-C ABRBKEERRBHE C.. WHEBXSTHRAFAMRGH (R1-5). &
BEREESRBEEREN, BUETENEIESESEO IR YRR GESBIRE, KRR
15 QR R E M TE B K AP BB R4 SR HL BB IR EEG AP MOAE , LSS R
BEf Balb-c /BB #05 E B ITRM:R BT EC., A IR IKMAERTI80%, B Y
Jr. BABEHAEEEL 1 AL, BRGEMNRIERBELISY, XEHERESTED, 1E
G IRBIREG B Y (gut origin septicemia) JEFFFERY, T H W LLRBIFEIE.

£1-4 Xkm#d Coo A3 DMAMARKCHFMATHE F

~

R E R T e
B IE i

Bt P! 24h 48h 24h 48h
Balb-c 902+ 489 937 +526 8,0+3,4%x10° 8.5+4,0x10°
Balb-cfnfsss 9738 +7016b 3258 430064 3,7+2,8%x10%0 1,4+0,9x10%0
Cs7-bl 484 +490 588 +422 2,9+1,5 x 1010 9,947.0x10°
Cs7-bljniess 435013048 1457+1378 1,9+2,0x 1010 1,4+1,7x 1010
CD-1 2314162 235+ 177 2,3+1,6x10%0 2,7+1,0x 1010
CD-1mats 1194 +743b 6381388 2,0+0,9x10!0 2,9+1,2 x 1010

FE a, KBITHCLs B E DEERABRKEEMNEHh S/ 0AEECFUNY- B ERT
BRET.
c. Balb-cBefisn KT RC e MR BER THAFAIHA (P<0,0D ,
d, Balb-Cefisl KM 8 C s ORI 15 BT THILIAT AT (P<0,05)

A21-5 kmHBHC,:L3mHHIFR T 95

s fE24h FEfijiash
R B ——— U
FFBE FeR I T RE T B
Balb-c 10 26034137793 15059122595 12020+ 29190 6462420217
C57-bl 10 649147853 29444599 2420+ 4459 4101679
CD-1 10 4821 945% 657+ 18150 2530+5203 645+1510

G 2, RBITE CosEst B E B U SRAFANEHL VYR (CFU) T inigis
-’?“Efﬁo

b, FiffifS2ah CD-UNRFTHE b sy B85 B32% FBalb-c4g (P<0.05) ,
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3.4 TEABLAY AR EELE ALY, 10 BRIV M R RRBR R E R B REG R4
SRPEMEERE, AhH . ORRGUETRAERLEHERNESRNBEAEEENEK
B ERERHEER, BRIBD=FHPREGREBEPRBAEC,, WEHARRERMHE
M (EL1-4) , Q3FPRBEGEBMMBRGHTERESE AAEBEE NEKE—R
M. #f5)524h, Balb-c NRABHBRGET™E, LHREERLERERERE; C,,-bl/h
B R R I gk B, TCD-1 MR R G MR IE X R8T Cs,-bl MR, FEEH
NREEG BB R B & AR RIEIE R IUE T AT Balb-c /. HR, {548k,
B % Balb-c/NRUIRG BRI EE, BIRMEKBITE Coo & G BY R /E Rt N7 fF24hiK
80% FTHEE30% (P<0,001) (F1-3) ; WEmC;,-bl# CD-1/NRAIGIEFHIEESEREN
BREAREHR,

3.5 WEREHY, wnBalb-c/hRR, WHARMLTHRE EHRBLRDHIIBRT £
B3k E A H REAATI O0 o RLRBFRMETE, MENEERELERG F/NRBIRESRS
MEEDPBEEAR, BIEBESERBIE C.. e HWEKELNHT, ZMHEEERELR
W, 505 5B IR RS & A BRI ISR BN, 5B RE I Balb-c/hiR,
R EHRERREY R ERRE, FERERK. SBERKKW CD-1REKERERIK FIE
REH; M Cor-bl SRIUANTHEZFL. HWEEHBRRWE B —ERE LR
A H .

HESTRWIEN, 58 LR E I e — R L2 5 S R He o an SR B B R Xt
ERPEENGRIERBRALEHZR, VAR —RBRY WD IR AR E
HOBERSBHK, XAEFEHMNERHZR “EERER” ; MRBENE -BRER
RO BRUXNAHBEER, XMEFHRZIHELEMEERY HUAITXFRIK B BT
WRHZERENK. ARHRA—-RBTF—REC,

VIERESNBTUR D, BEBER—ADERBNE, £ ROG RIEN LR —RIUCH
BELSEG, BEREEEMEANMEERZIRAW L, BETHENAFEER IR
WM BRE, TR RERERRGE, N WMEREIEE: WETRIGIERF R
R RMAKTHMEEAL, LHEAN BB ERENNHEENEANTIIZEN B IR ER YR
FRBIEM. HhBRERRIRNEE5TRE S HEIGRGUEHFERHORANRE, ™&
B IR ARG, AXFHBERTRENGEMEWEREEHUN—F-T7EEN
WHEIS, EFECGELT, BEFRRAESZHMERET 22— BRUERFEERHE
SRENBREE, EFRNGRELZESDEERMNE LD, ks Mo ERKK A
B BriiWilwore Bitifr 2 g2 “SEIS AT LRE” ZHBRA LM,

PR R — AN B Y, MBI AN PR LR, REREM—FHAERYW R
A—FF, BURTE R TE AL R BOR AR S LR DUR BT O BB IE A, ME AN
AP H £ R ZBIBIRH 25

WL IR ATESE. OMR25 % K BB NAED, TUERBEAEBARBR
B, OQMENERBEAR, G FEEM, GE%NE VL& N RENEERS, IR
BUAGUR SRS T AE: FEobsenl b, hREiru e mEmPhiEh g G FEAR
BAKA, BRBHRERESIRYE, FATURKIEMEN. @B il B I BRI
g, RUNBRBEEEEGHER™ENYEERG, REREGERBBRERREE



AT e TREe00SE 2 R L B 15

MEREE, SHEES KGR RER, kIR BAERE R IEmESE
BEK B, @OMERE B W F NEGERBGIEIE R Y A, 2 R 3 B iRy
feM FIMA AL SRRM NS5 005 5B R R Y R A SRR BEER. &
TREFRMLIS T RY IR 2 B E AR A,

=, MM SRR

1 XREK

SRR, LR AR S AR — FLRE U ST PR O I T, 4% 50 AR Fine e eg
th ZEMIIERTAET, Tl REEnEAN LIRS NI RATIE T, SRR TN
FEER DO, BA ] 7 3 T Vo MMATIATT IR R, R TR R E R R RN, BER
B 2 R HO R 11,

SOERLIK, 7ERUGERT, BIERRAEEMEER, WREY: (1) Lk 4 5E
AR TR, (L SR i A R BT B T, GRS A7 R 18] AT 3 48h0)L
b, BRBERIEERAETO, (2) 5 T & LWOHRERR, £30% 08 MERTNHRRK
BAECDGD, (3) Bl G 7 AR B W BLR AN B 0. 3% BR LS RIEETHM ISR i 45 £
GG AHE AR R, XML TR R, SR AR R AT,
BT LR TR,

SH B 7 |

@© FUFKELH ML R TR SRR, DLEE— AR A ML [F R AL 03 SR T e e A

D s B A YRR 25 0 AR TE S B TR A 2 R

2 BPARLRFE

2.1 KBREAA T 3 4. THNBEN =5), PAFARYEA (N=16) FHMPEAE (— 4 (N
=21) (RHFHKFE (=) 4, UTRD . NS ~ERIRN MM ERTTAEE SRSV NE E.

2.2 ATUEE QMR GHEMFRXR, KRENSN 64, BATRIY BHA (N=14), Hii
PERTER043 4 CRARIKTI(TIA, DITRD (N=23) , MARIZMEg (N=6), BIEMENER
¥efksz3omin 4 (N=14) , HaiTungstate {ffle0 (N = 6) , Tungstate /¥ diMMEkTE somin 48
(N=10) o MHEMBEHMIERTERET, AENALBETSSHMERG0LE, TTHEBERGE
TASHGEERBMET RN, o TRIETungstate FIRHE TR TOF Sh4 kiR rh 308 SULES 1i%
e, S BIIAE T X RE R A Tungstate 7 R4 Shth ks b 3 S E L ES AN M.

2,3 Bin—H14 Ry, MAPEFR “HiE” BEE, $aEM KB Ces, Hiph s RKR B
PRI C 2o X MR, 4% 9 RUONBIEESREM ARG M, LM BBIHN KBITFE C e BEWER.

2.4 RFEEEEIE. AR HIET B R M Nakayama (1985) 75 C Y. SRk & %A,
R CREMt 24, somg/keg) . REIKIES (Polyethylene tube) , F:/H10u/ml FRABHKH
5. BERdEEIMES Y, 4r8% 335 Hewlett Packard (NO,78205B) /£ (3 - ME Sk M ER
—~AEH1000 FFEMESS L, DAMDERGMEDIE. EDELETE 4.00kPa (30ommHg), 451%
3omin, 6omin f1 9omin, FENBMR, HHEBRERHENE 6~37C, 7 3N FRNBRIMELERE,
BB EH R A0SR MK £ E Esh . BUHEEY, RRDDS4FHXRKER. S
HREESIRESE. #K. 24hFER S RTAEGIE,

BT AN (Sham-Shock) F¥ MM EIKIAEE, FHMK. AEEHEPHRAL0FE.

TRAWRMRME IR, HREEED R, BEENERA T LB HERL MES HE".
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3, BRI

3.1 FEIEHMPATFRYS BIAYERN, RERIABE @ HBENSL (K2-1), &EH
e (—) @R, 30, 60f190min 3 HZhY), MHEMBEHBEIHRTIKESY; ., MM,
90mindl, NEHERE I BEWEEFERE T TI0M60mingd (P<0,05) , MEBRE
MEEMWEBOEZESTEI2A (K2-2) . EFM A FAYBIY M 5% HEH
t, T3 ARFESYe ki iEsErh 7 KFAME (33%) . )

A2-1 doblhibEmiawmdHi

sl DR BRBEKELE R B RS HHHRD

TEENR 5 0/5 0/5 0/5 0/15 4,5+5,5%x108
AT R 10 0/10 0/10  o/10 0/30 251 30x 108
RFE3omingf 8 6/8¢ 2/8 1/8 9/24¢ 26+ 30x 108
AT60mingd 8 4/8¢ 1/8 1/8 6/24¢ 34+ 40x 108
fK7E90min; 5 5/5¢ 3/5¢ 3/5¢ 11/15¢ 258527 x 108¢

BiE: a BT IR E AL,
b, M EBHNHRENEE.

SEEMBATARYRNANMBER AL FEMERALEEREES (P<0,08) .

C.
d.SHABEANMBUREBRAERMILRTEEZR (P<0.08) ,

e, 5IEHAMBAMATFRY B AN ERERHLERP =0.13,

£2-2 TRAEANheBKLEARTREIMGX A

A oh g AR KELE lisa 4 BE
FaiF A xR 10 0 0
A7 30min 8 4571312b 304:10x 102 390 x 102
fK#60min 8 3524-126" 50 X 102 80 % 102
{AR3290min 5 15523:691¢ 190052200 % 102b 11004900 X 102P

a, YN R UGRARF EHE DM EENRER IR,

b.5xRaABHERILEEREESR (P<0.05) ,

c.SHARAHNM AR HBERILRARELR (P<o0.08) .

i EARTEE24h, IYHRERNEE SRR MEEBEM L (R2=0,97, P=0,02),

Rk B, PYRERBE. I KEshy “kmB” GHABEHEH 3 bk o B9
B) Skt kEth2EEMEX: (R2=0,69, P=0,0001) , Hitkik7E s0minZhYF
WomE6,14+1ml, 60min¥8,3+1,3ml, 90minyll.1+2ml,

BEAENRELRE, DYHKBERGHBE SHOEKRENHEKEEIHX. Bl

HRENERK, IWHBHERAGHBERE,



WP OR TN 30min, A4/ RGIE HE BT L S A M T K i B,
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IR M X iy I - 8 B T

B (E16) 5 E15 ZIEHEMR, 60min, NPP/NHREBENG L 5240 M 7K ik 18] B3 M 25 E T 38 1)

B 15 RAFANEIGIBREF X
E®., x200

B 17 xLJﬁliiﬁwe, 60min g MG LK
BEME, RIRBIE i T K B e B m
Ko %200

Wtk ks somin, FHPI/NERRR

& 16
WA M, 7K, (RETRER A L KR K R

fi, X200

AL ERAEN, — &R IRAYH i MR
RREBSIRBIFEERYE, MARLRNEERS
KRREHEEELRER.

3.2 Bl EEHITungstatefd ol B4
Hifn AR T30 M E AME BRI R RN
61 %PEE14%HI10% (% 2 - 3)(P<0,05),

R (2D AFBYEE ¥R LT 5KE
(—) H30min FriMiEl. FEHBHRBK
B, BAETHHEA BB TR B
FUKM, HRAEFEEHMELEaE
BB ERIF . HIEr g Tungstate
4k B B o3 T H ol MR 3T 30 ) B G A
R, B B A5 & Tungstate 4]
RN TE B 1 /RS AL 32 TR B AR EREAR
B, SREMH K. (E23, 24)
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TR, WG TR B L AR A IR SE (17) 5 90min, JHRGME S~ U & 4 %
M, KiE, ERAEVBHNBBMELRIE (F18, 19) o [ & AT 58 505 Y 5 1 P 40 6 M
FAENFIEME LEERERASMETE (H2o~22) ,

i 18, 19 HMPEIREs0minzp MR TR R #E — L INE Mk TR R oY, v Al 2
4, LRABEEHIEELRE. B— 6 RHRBAAERN BM L.

[ 2022 HHOIPEARTIENY E B I IRTE WAL G5 iy s LT R AT R BURLS ., x 610

&IBANYHES G- TREEHLVRBKRE (R2-4) o WIrHIWHNERE 3
BMMERF ARG E. ERAE, BRE. SEATETHERER,

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.n



19
A2-3  RiEHEbRIES A B b bk R B W e 1 0 45 B

B4 wpgn DEER BEBE pzpamesdmne S memsi
A 14 7 0 3410 180443
3ominfk TR 23 61" 13 3374224 -
BziAllopurinolsf 6 0 0 0 -
AllopurinolfjifkEH 14 14¢ 7 2004 149 —
HaiTungstates] 6 16 0 8+8 0+o0
Tungstefn{kzidl 10 10¢ 0 84-+80 —

LHBUBRAST EEEE RN THELREERT.

b, 53 BRAMLAE B R MR B EM AP <o.01,

c. SRRAMELAE B E MR BERKP<0,05,

ARG RS LR A NER S & O mi /e ToR,

W

-ty

-
Y

s e T A A
e DI R Sl

‘d«#
AR

-

20 el B T N R
M 23, 24 BIErSEEfITungstate ARHH ML {RTE30min 7/
AR B R BEE. x 200

£2-4 ®mtbth%, AllopurinolfeTungstate’dH 2t & pM &l £4 Y h

A TEEER G- ITHER®
poyiispich 314-9,8 x 107¢ 6+3,8x107¢
YR Ey Sk 43+9,9 %107 18+5.4 x 107
Allopurinol4 11+2.2x107 0.5+0,2% 107
Allopurinolfjp{kiE4a 93-+33,2 %107 51424.5x 107
Tungstatefq ¥} 44 130-£76,3 x 107 354-29,2x 107
Tungstateff kB Mk 4a 2174:92,3 x 107¢ 68+ 36,6 x 107
a EMFR EAKNEEBERRHA.

b, ZEMaeConkey's Y4 |4 £ MIGHEG FFH. s
o B ER G R A A S O B IR

d.tERE, ke Al lopurion] 3 EiSMBHEP R BEER (P<0.05)
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3.3 ARHAKBHEC, P KBEMIIYBRE D, FIEMSEHRARGHEIL X B &
CooBREER, RAKXBITEC,  MABITHEC, . AR BRAHY, KBFEC. . BE
MREFRBHNI00Y% (R2-5) .

A2-5 Allopurivol Rt 4k s ¥ X mAFHC-254 &

i ¥R BERBEKELE (%) ¢ shEhRRBITEC.sHRY
HaRBHEC: s 48 5 100 4,8-+1,8% 1010
KGR Coe)MAllopurinels 9 : 100 2.8+1,2x10!°

a, KB EC e B A BB R B4 PRk,
b AR UBSTMERT EHEOANKBITEC s MM L AR AR,

REZREREY, HARNEMLHESSEHMERERGTIHYERBESRG YR E. HIE
ne B2 fTungstate 170 GEE T IPHI A B S RALESIO G, PR MCE BRSO R, W
BEREEOEREZREHEAEBERNRER,

EHOEKRERHET, ATHEEARRRREFENEE, JLTEX-EREFHY
PERG D, AXBEREAAMIES, £—CHREMEART B KRB B BE b
MAE, EERG FREESRAGNERBRIERR, TEBRMEREBEMNY W%
LRGN M KIEEFTRR.

AW RIRR, EHMERTIE R RIBT B, 1 R R i 2 5 R o I
B8t RIER. OHMMNK 30min, EHENPBCREZENABRANBERT, HEES
WERBEMHG, BENAEEERA KN, @HMERT oomin, BRI G KR E
RE, HRERENEERZHLRT. © HIEE M Tungstate FA I BEE T KK
BB HRE, R ERETHRkRY N EER,

AERHBHEREHOER TSI YRR RZEINERER G, BEBODERTZRGT,
hRBEIREZIMNELREMFER . Flm. HmEREEVIRRMIRNEREDREZM:
BB R RIER GRS THes T-REHBIN R & OO, s R F X b I B (1 Bt
M. AKBHMBERTE 7RG, TE8%IHNBABERCERERERMNE (R2-6),

£2-6 LaMkILERRNMMmEmE AR

5 IHBRE BEREREKES (%) FREG)D BREKRCERWER ShhEad

BAFRIEA 7 0 0 0 2,4%10°
HRIE1R 7 71 39 419 3.0x10°
R 2K 8 50 21 142 2,1x10°
HRE TR 8 38 14 295 1.9% 10°

a, FRAT RS 3438 o 30min t if P 4K T

b A FERE, BRRERIMK KA.

c. HTER WIS RN B R M EE TR

d, AW ERFAES P AEE MR RERET.

KT 7RG, RMMIEREDENATES TEERERAN NN HEAS.



BEEERYYERIOESIESLH 21

JEAEK, WA A R Ay — R E NI R BB BRI E R, BAR H R
WHERIG B ERERZETH, BANNX-FRGESEIHANATRAT & X M3
o BERAN—EINABCGRHBRASERIIETRRULTRENETHZ/F. ERush
SREHRS, REHmMBEARTE 2h, UG HFEAZNEHBEARCEBALE, L
fR7LJE 8h, M IFFRFAMENYMIBIERRZL00%: TMFRALDIHHEFRERLK. b
1A%, HmERRRE, BREEAEBRRRETIRRRIREILNZE, XMEERR
X AIG5 R ML S B T T e B — AR AR D 40 (D, Marshall & th AR RZ) M3 o
IS, BRI KT E, SRR EME ASREIYRS BEMRNERREBESR
RE, SBUEAREEIETRG D, GG E R LB IRERRHA —E B E4%
ETRBEMEMEIRZIG, Il BELARZ DR HIf R 2R

ARSZIED], —Er R ERTIES SIRERERY, RPNREE RN WHKRTEE
HkEmn B2 EEMX, BERERAHEERG, RHOEKREERHANBREEBRESE:
BYRMERFA. MAEYEREERIERD G B R R FI gL, E—-ERELFR
PRRBERG SR E MRS R R R X SRR RLBRYERAA
BN 7=, 7ERm SR M B R 5 ) R L P R E BRI R

Z. AEESHIRERR
1 XEB#

REXNERSARREZANXREED, EREFLTRERNEERCOCH, EEHFRT,
BEPHAERERRAGHEGRECS, ROMREIEN, EHEH2ZE, EHRNERLENETE,
ESRERDEFTBNRENNERUEERREM. AZHEHFRH TR RO/LT, b HE
HRERDERARNERGEEAZEZ ML (Enteroendotoxemia) , BHEPHHNBXZAZLAHTHET
FREATER. FTHEH N, AR EERRNERRAGHBREREEAE R, HXARRENE
ANGEPTE0) BT H—SRENERNEMNSBIREREZRMNXER, B TASR, SERE ©
MANBRETREAHEERRNELE @ NHERMEERBIMERE, RE LS BHEOHREGH X
@ MERMEeRIMTungstate R BAENFRNERT LEGRPBRED, DHBRERERLE 0 (£
iy @ VEEMABROFHION, LEETIRRARTNRERTEEEMR, ETmHEERS B0
ks ©@ MBEARRENT, BHEEBEMRERN.

2 HYSBRXVRHE

2.1 KEHACD- 1 1363 R, 30 /NRIRES M AT R A% % 026: B6(Sigma Chemical Co,
§t, Louis, Mo) 2mg/R, 24h EMBBGEREBFIFL. 632 M EERLH A GTFERZZ0L
B4 (List Blological Lab, Campbell, CA) , & :50,05, 0,25, 0,1%10,5mg/ R, 4RI MEBFH
RRRTBEMNEB GOSN —E103/0R, RiEE “HE” BEE, BEsEfkBiFECestmme
ESABITEAREF0IIL B4 o,1mg/R, 24hEMBREBHENHELFAT, NERRE TR E R4
AHES B 10/ NRBEEEHE R4 K0.5ml/R, fERXMR,

2.2 BITES Rk Tungstate/AELMAETE (0: 26, Be 2mg/SOFAZM SR K2R 28R, WE
NERTAABOE R T EERPGHE, DEBEERRNER. & TRIEDY/NEHED EES
RUEMEEOTRER, TABMETHEML, AEHXHE, BsTungstate A Tungstate AR MK R
X44my (E4105) NEHESEESELEOEE,
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2.3 NTVBIFlMREGE R T- (Platelel Activating Factor, PAR)RTGASNEE R HAHEMAR
BEMIER, 74 LRPRMARTHERNEE 20 s0omin, 416 FUNRAMEEESH —His B i/ MREUE
B TFrasEdx (SRIe3-441) 20mg/ke, SAREVZPREM B BRWITR. 8 ReympsiastEs SRIes-
441{E 37

2.4 SHEEBAHENNSENER, KASEEAMSHER BEARMTERE. SR NRTE
EREAFHABAENEENSHEED, NESHEEBETTIET A A R (EFERTNS
NEXEBHEMAEBENEM. 2MHE%B (Burroughs Wellcome CO, Rescarch Park, NI)
0,03mg/ R, SRGHENESR 0111, B4 0,1mg/R s ABIT [pI#%K 026: Be2,omg/R, & RET
20C KHTIRS 3h, BEEIEAGMEN, 240FEHES, NEGHEAHEBBERER. HRMeRshhREE
ek E (Schering Corp, Kenilworth, NI) 0,03mg/ R5KBHFFFAEEE 0111: B4 0,1mg/ S iR
A, 24hEIE R, WHMBEAGERGHEFHHAFENER. SRNRESBREEN BTN SR
0111: B4 0,1mg/REKKGITHERF # 026, B6 2,0mg/A, {FHNE,

RIS PR T RN B B35, CEITHAS SRR ER, T4 G I S Do S BRI R I D R AL B
HW MK ETE .

3 SR

8.1 Fifaxt RENY M 7 Ik R A SR 1 5 3 o B 4, KBTI N # K026, B6 2 mg/
R 80% (24/30) MYEEBEREB R GE3-1), WEEHKBH & 0111, B4

A3-1 XMHFAAZELARAMAREBENRAAR L EDR
8% K& H Fadp ki #8516 B

s YR FﬁﬁggﬁiﬁefFU/g E%%gn@ﬁﬁeﬁfﬁﬁ(a)
OB 10 0 0 9248
KIFEAEE 30 80 16074658 15625
026,B6(2,0mg)

KBFEHRER 10 50 16601464 ND
0111,B4(0,05mg)

ABHERNEER 13 69 7041160 ND
01113 B4(0,1mg)

Allopurinol 16 0 0 ND
Allopurinolfnzk 16 31% 220+113* ND
PR IR %026, B6

Tungstatefq gl 10 0 0 ]
Tungstateffk -k 18 17* 144£94* 0
BiTE R F026,B6

1A I PH R LA s R B R 4 P A 5 B S I S BB TR

2. HWBURHARMEE D EFS VA EECFU MR REREET.

3. S—%&‘Nﬁf‘ﬁiﬁ%*ﬁtti&?. KEHERSRBRERE T B REN RIS (P<0.05) .
4-N I*Mo

5.4% PHI“A" BRI RS A AMAAERAMLER, ERHRIKEERYBERK (P<0,0181
P<o0,05) ,
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0.5mg/ A0, 25me /U WALIE20 LU/NEL, 48N EIBSET, FETTESH100%;: E40. Ime/ K
WI0RUNEL, 7 KRBT 1 ], JETsRAUN10%; U 410.05mg R0 /MK Z4ETET.
ALIEAOC, Ime0, 05me BRI F &, MEXBITHNFE L 0111, B4g|2/NRIBEBERE
B3I 2 AR s 1A i, &5 R%& W, 0,05mg/ HAI0.1mg/ RNEFERER B EMEREN
KHERSHHE50% (5/10) H69% (9/13) (F3-1), EXBITHEC, WEMWIYHER
f, KBIFEM#EF0LLL, B4 0, 1meg/ Rk M EAEME B G R Bk B4, T HE#
—BIH BT, B RS (£3-3)
£.3-3 MEAAMITE-C.0BEEN

%?E&i(ﬁeu B EIT_ - jilis 7 i i ) Bifi R EHHE
kiRl ity PR ot Mgx HE MHEX HE ERLER CFU/e
R % CFU/g % CFU/g ¢ CFU/g of
BASRETTS  8 100 2.7H12.1x10%8 — — —  3.6t0.8x10!°

AKBFFEmMAK 10 100 3.3+1,0x10° 60 9,9F5.2x10° 50 1.040,9x 102 50 6.4-49,6x 1010
BITE REEE0111: B4

KB 8 100 2,6%+2.5%10% — — — 2,140,5x 1010
Allopurinol
DI FLSE RPN IE R 3 BB AT I Cas a P B & BAE T

DB LR ARAAN & TS DA EE CTU I IR KT,
® “—” ETHHRMIL

EHRERE, EBIERMWKBHFENEZESSIRBEERYE, HEANEERRE
ABRBRMES: aItaBERBERENEN T, WBIER MK E N E R A R 2
VoM 2 B

3.2 PG F Tungstate i BB MBI BT M INE R S HEMEEE N Ts #
iEBA, MEPAEGBEIHEGH AR IR LS MMEBRWER (83 -1)(P<0,05-
0.1) . BARBME LS, TS R A Tungstate R0 o AT B P9 28 25 2% i 1 2 40 1
BRGERAZE S EE Y B ENWENRRTN, R &NHRIRADYHNHER
BRKEHETXHDGY (£3-2),

A3-2 XMHEAETEIAB M AN AR ENSHERENHH

OB R
et AT REEE S
B WERE PP

R TS 1,040,8x 10° 9,0+3,2x 107
KBEFEHNFEE 30 6.642.8%10° 1,53:4,2 x 10¢
026.B6
Allopurinol 16 2,00,7 % 10° 4.56+1,1x 108
Allopurinol iz 16 5,173,8 %107 2.2E4,4%10°
BHE M EH026.B6
Tungstate Tk 10 2.94+1,2x10° 2,540,7 %107
Tungstate G40k 18 1.418.4 % 108 6.4+5,2x 108
BB % £ 026, Be

1. IMBEARBLSEEWRARSONERE CFU MR LRRRRER
2. BRRBITHNBRSRADHHETOERHTHE THHEMBHED WEE (P<0.05) .
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EAERHRELREN, KBTENSRHBRETHY/NoHERRNZEE. BHRESR
B MK R, ZAERRGERR BT M S EIRSE. BRE (E25) o TBIEER B
Tungstatefs & B B o T S M R GG 9 BEE (B26, 27)

[H25 AKBTENEZE (026,B1 2mg/RH) 3|

Rh NGB R A St B IR . BT
ity REDMB LEARESRRZENT XA
TAKMEE. ERTR L EMBED S AL IR
TIER M, LR EREEREBREREERE A
(k) . x 200

“4gzsbh?  (Gross-gaps)

A REBERR, KBHENSEHE
RET 20 ks b 25 0y E L BRI IS s
i Tungstate ¥ M KIE T X FHESEB ¥
e iy i i,

LERERKY, KBIFEANSEZER
BB R R R, NTERB
BB, HERELBRMIEESTE
NEEERTHEBERGMELE, TS
B Tungstate 43 KHINRE A KGR ER
EILBHIEYE, MHTAFES BB R
HER, HRIPTBHEYBEAEN R
ik, AT T AKBHENEESENBR
MRS, B4, ERARBGITEC,s HRB%E
B AET, BTRAEHESSLBEISEH
HEERFLE, FrCABEMEE I ah a5 B L BB
KA EC,s MR (k3-3),

&26. 27 2 Tungstate ([FARMAHITEAERR Allopurinol JIKBITE NS &£ (026,B4 2 mg
JR) ®Eit, NEMEXBREENHABNREERS. SHBEHYNBREELER, RORBRENR

REHELR, BRBEMOESZRAELRER. x200



25
FEIREFTTHBADLMED], ARBFTENSENER T, AP Bk HEEAURA

IR B A A ([%]28\ 29) . 1M EE M /N BRI 12 A 3030 SR AT N B R
KEETE (H|30, 32) ,

M28. 29 Waf5HE T I RIBITENY """'ﬂ“ﬁk’]\ﬂ’/ﬁrﬁ S E RN SN O, b MBS,
MAfR A S RN, Mk b s bk ‘ﬂ;ylﬂt’wijfm’lﬁﬁ;c;-,;}‘_(‘(Pcnetra.xng) HG I L FE R
H&(iﬁ%ﬂ'\,xj@ﬂ/\luﬁ’:‘rﬂnﬂﬂ@éﬁm Gif-R) o %640

() e g&;;@ﬂ- '

30, 32 KJBATFETINHE (026, B4 2mg/ TOBHGE R EDID S (cecum) py#RR . 21 k41 4R .
FERE RS 1 0% MR RO A AN STIE TR, B TR M B TUS A X SR 0 1T TR TR A B RT T E
(F53kmT), x640

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.n
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3.3 MMTEFHMABITENEE
#Hp, SRR T —Fri RIS HE
PO EMImE A (SRIes-441) ,
LA 2% 2 15 0 LA s X /MR 80E
AFREHAER, RNEBTER
HEER BRI RENERERE.
K BHE N E (026; B6 2mg/ 1)
it R N AR T R R B B R B B4
M= 4563% (5/8), KBFHEMN

; : # # (026; B6 2mg/FO) i /MR
BIEETEAR, BE% (6/8) NHMEER MW BE. BRAKBITERNEE
(0111; B4 0,1mg/JRD FINEHE (0111; B4 0,1me/ ) I /NMREOERFHRFIM A

SURNEL, T B I B IR [ 5% 0 P 1 32 4 SR1k78% (14/18) Fi56% (10/18) ,
é*—f%ﬁﬂ)i, FENRIRN, MR EGE R TR BT S5 F (SRI63-441), FHARREAGIME
K B P R e P R

3.4 EARBHEHNBEENERT, PHEEBETHY %‘Jﬂﬁzﬁf&@ﬁéﬁiﬁﬂ:fﬁmo
Hsg Rk, LHEEBHERBHENSEE (0111, B4 0,1mg/R) FEGEMEBER

PR BGKEBEY BH 1 R RT5 %R IREISR (K3 -4), BENMEHBEUM 2400 BE/c THE

A£3-4 B3HBEBRAAEEN KM ALEESN LM ARG ARG

I3 2 A Eép HEEE
shi 5341 shithgcsr uq. ks A2 R EEEEEIJH'IEI%
% CFU/¢g

KEHEAEH 16 75 21994319 7,241,7x10% 1,24+2,3%x10°
0111,B4
ZHEE-BIA 6 13 3484258 8,94+1,7x 108 1,4%2,2x 10°
B EN#EILL, By
REAREERMA 10 69 17844247 1.1F+1,9x 108 1,8+3.4x 10®
B EKNEZELLL: B4
REITHNEEER 24 71 20124510 ND ND
026,86
ZHEwEE-Bln-k 24 29 238176 ND ND
Pt @ #0126 B6

LERUSRIHREFEES DPAEE (CFU) sl 2iRESR R,

2, FEME R B B4 R IRBR B I R S B 45 |RE AR

3.ND, sk ik,

4. BHEE-BEFISEAHE S LB S By AL IR Ee (P<o.ob) ,

349E /2. FINS, DHEEBHENHE026: Be 2 meg/H, HHHMERT I HEBEK
T4 O P A S RIS T TR /5 0 AT 1 9% i 2012 B VA /e B IR IR 329 % T238 T8 % /g, SR
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KB ENFEEOLLL, Bs 0. 1mg/ RMMKKEH KA/ N B EMRBEBE N R ERTH69%, L
BANERADY B EREEROHERMILRBEBE LR, HHEY, SHEXEBASR
EHABITENSESSHHEERREEENER. BRFEAEGEELGMEHEE BRRKIT
W, HE AR B A BRI 3G 2B R TR R G M . SRR, B REREE B H
KGNS Z S IR YR R, R M N RN RS, N ER
&E K Fo

BT 5 e S VY RE R 3% 5 BN R 0 B i el e K BRI R s, LU IR
AEBBGE, FERE, ST R MR 4RE,

AR TEAES:, A 1 B B BRI EE 240 00 &, f L% A B 0 1 200 B 3l R
BWHEAFEMIECY Y, VryfiGarrison D O “Rase Af DISE SN BHIG R 4 B By 2
7 o StonelDM s “IMilfe A S PE DBk R AW H” o Marshall® 256 Bl16 44
BEBANNLI5HE, H oS BB S0 L0 bl b B a0 300 08 ke, BT i
B RRE T, AR B E N R % B35 Th Rk R R AL 2 B 2 —, &
ELEREIORMEEDRE “RIB7 WM. XM L7 2 Al B i & R R
R R AR B T B E

Bt B TR 9 8 R IR K LR G i, SRR BN LB, A
WHEEBUEHINSEERNRERTZ, SHEHBRE -MNE SEW Lk ki %,
B AER R G MBS SR AU PRI AR ML A0 G- IS S RaER
MENEEMERCY, SR EiEss, o H 2 HEE BAEBIRE 23U NS E
RGRHEF R OO0, KRR T2 ME L B NS ENRIER, BERIT o
HNEEERTHEERRY L AR, 35 MR L R AT R 4 B
W, TEAEGE R IR AR, WA b a1 T M e 1% o 2k g

AOWG S ME I L W RES O N 2 Fh Al 4> & AR I — R 9 e HE R A7
( Proinflammatory mediators) , }ibgifgxﬁ_mﬁdymﬁmm ,i&p'](}?“:ﬁj@;gﬁ[g—f&
MEAFFROMAMER EREH, ARBOEH T (PALD) 257 g filA % 2R 5
EEW&R,#HﬁLwM%l&iMMmL%W%MLﬁAW‘“U 1 MR B R F52
—F &4 F B BASY: (Phospholipid) Wiz, feikik ammm&am&#mx,ﬁ%~
R B R S RE T B2 )5 A2 00 RN, IR BERS S ICAEME . v IR, 1 MR LR
m%m&%wﬁ%%iﬁm¢ﬁMm@fam¢ﬁ&ﬂ@fﬁﬁ@%ﬂﬁﬁﬁﬁ,m@ﬁm
EHARREURSBIC T E LR LINY RN EWRER D N #% 2 F SR8 E
B, Bh i v I /NIRRT BB 0 R 2 N K TR, BRI /R i B T B B B RE
ME NSRRI BESunE £ 3, /MMSGER % 57 NS E51RINB IR AL E
A e P SR B U5 e 0 R AL e o ol MRS BT & 5 09, SR163-441
A= AMREERFHSERERA. AR, K RUERKEEE LM ¥ kR EEeasin
HIL MR IR B TR ER AR YR 0% BRI N N BRI SRT 63-441 1Ak
RERRERRERRK IO BUE ARG X = A0, O MR SOE B T- 0] BE AR 4
RREEE L?r{\]:s;:%ﬂm%&‘)hfﬁ‘r'ﬁﬁio WFE-EBY LSS, HEEREE BN RGN
Fy QRBF TR WO R B UBR 1 5% BT 5 5% 0 DR A TR S A4 1R, i /N G B
FUAFHRE S SN RN — B R @SRIG3- 1414 1L AN BT B 110 5 50t B gy



28 BZELAFFRI00EFIZEE 1]

R AR REE, SEMKNRERER. M Ek— ST LB,

BEICAESE, BT R0 (0 B 05 7 A 48 0 3 B 3 % SR I DR S F R R R o
BRI R . ROTEIL, PSR sl R B 3 e S L AR IS B, ORI
A% i Tungstate 5 1 I3 o 300 S0 OS SO IL B AR 05 18, PELOL T MG BR TR B | BRI B 7 2,
BT i B4R 47 o G R R, AR 13 VR sl X 1 442 ‘

BH R R — R E R R R B . ERFMGKERLT, REEH—ERE
BGFENE, P RIMKES RV LRRARANMLHEN. BRESRARSRE—
MEERMEMFN 2 A % LR, RREEEERENRRNE#%—SiTE. EPK
LRERIEL, O THEEERNABTFENEREBIEHENBEENGRBEKELY, &
EHEHEEBMER LS TR EBEEAEL SN, © ABITRNESEZERE
MG BN e e B R RS, RERHLBOREEET RSN LR #
Fly R RS RS R LB, R R, IR R Rl @ SHEEB
BHEHIASE, BEBHELEEROER. © f/MREER T2 K457 ( SRI63-441)
%k BRI B E A R R AR U . © RMkR, RBFREKIER
TAGFENERESSRGHREENNE, BB — 5B RE M T EMKE,

m. EERERSHYREEY

1 XBEH

US R R R R A5 AR 0 TN B O B R R RO sk TENLARM PN A, BHETHEE B &
K, TEBERAMEMRDEN, K00, BREELE00FL L, HAKRARXEAES IR
PO 08 LGRS SR VLR — B - S BB R, AR b B AR E R E
FEEAKN, , '

B Wi - DR R AL, P MAE AT R s dt R g i A BTSRRI, i M R A
Fi A 5 DR S e A 1 BE A R B T M )0 I B M 2 [ B — R A PR BB 45 M — B 5 18 (tight  junc™
tion) , L I K R T VL A B BEAI AR 45, AETRM LT RAE ARV 2mb AE TR DS FUREE,
FENUR N, JN3REE, MR R OO B0 Y EREHER RN E R S E L S & IE S
MG A BB I e (EMIE E R BRI 45 R AL, SREEMG T ki, #e & R
BRI R IR TR, MBEY RN A EE AT, MR, REREGUEEEENEAN & A, T
Wt — AP EAER O, KN R, RO BRI AR R A 5 T, N 2 LR NEREE B
For -l MBI, '

TEH N EE SEOR BWIEG T B . TR R DL R R B T RN 1 5 i, 2
M T CHEBRERE” MR, MHMENRBEIISRESRETHE. Al MDRAKRBRESRBEIL
MEEI R, TR RS E GRS SR RS NS, & BERAEAEE ‘R
A? kR, ERBEERERMECIEHEY, NERAE, LEH, SRESHA, MMERFRT, &
TR RE RIS, BHEREENE, BERNAENAEESREARR, B RBEESEME
MBI NS 0E, ERRERERERIRPFEZRRNEERCNCDGY,

BNBAELNES:, HBHAhNREREEEALRIGEREEYEEYE, BLUERpHAHEAE
We EERNFFERAMBRE TR —L5F, RIMCERABREEDRI & EBHEATDEES T B KB
JRMERIERIG “TR”  (Paracellular Pathway) , [IIF 24N 35 v 7 T A 100 T s v 2 400 0 75 14 4
R IYLH. '
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REARBALMTENBEEABTEREROERT, D BRENBERS TR 4 7 RS T8
RSB Ry s (HRP) BEaEm SR . WEEABEES KT EPNEER 026: B6 2,0m/g
R, MBADYEEEREELRLK0.5ml/R, o RARE1-1,

Ad4-1 AEGBREERATHANHr 0

HRPEBGESRHEE  AHE4 AR A
(min) (ND N>
5 3 2
10 3 2
- 15 3 2
30 3 2
Rit 12 8

- MRERF A

B TS N R 24 b T HEAT I 4 T B 1 AL
FRMOR 2 B R R W B L S A 2 1]
R BB R AT LB, R “MRn T
® ,
3 ERALH

3.1 KA XR/MNokiEE & R
HAEREN, KBAERNSEBERETH
WG N A S FYRNEEE, EEK
BE.

3.1,1 RETAR. HAIE LY (HRP) M8 EITIEYSHLIRETEE 7] 4 Xt

MR B R R (B33) .

FE 5 R b e 40 2 T B B R A 1% & HRPAYIR

Y. ERREEFH, AEEHRP Hﬂ[ﬁf“:‘x%iﬁl‘ﬁ?%ﬂﬂmf Mo 7, IEFRIE KB

BB GRS MHRP REAEEY,

M ER4/DRHRPHR TIN50 HINERERY LRaBERN (&34, 35)

E33 HRAEWLYWE (HRP) miiEyinxt
REMBMBEOXTHS . EHYEGRESHRP
RIPE T E PR TS N (F55T) « X 640

E34 KEIFFENEE RS T HWEHEN G
BERAS TR HRP) @EEN HRPHTEY 2
KRBAEBKK LIZMRZ R LBEkT . &
sl L B e AR 2 MM R R ACHR P& T
L RRRAET (FHHAT - IEABEP
HRPATT e R L 52 40 g 22 18 iy 8 18 A B MG
FERT, BREMEBEEERGBTEERR
HAEMH, T, x640
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HRP (¥ L 3E ¥ 5 4k 1 i M HE D B LI A > Tl A b L8 A0 i 0035 B i 4 b if et 30 M -
IR MR 2L R B, A M MR B A M 2 SR A B, HRPIW piE s R LW 2tk 779 o
EGRETE LR MR G A AL, HRPHE YN 23547 (E36) o HRP Y iE
MAKLBAFIEBAES. THAaM EEMBEZE ("3 , DEETFHERE LE 4 8
> WHRP Mkl BRFBAEM &R (E35) . WHEXBTEHNSENE R T,
GRERE B S, KBEMNBEEND, THREFR, mEETRRENEE,

B35 ABITHNSEFLRERTTAEIE 36 KT E N SR ER B TIERAS -
MR EEY: . HRP NEARERZAN T A8 FEMMa & AL, SRR, [HT0AE MR B —
AFIBMBATIETR. * 640 R “5R0” , BEMHRPAXEE “5m” ShIR

W A B EM . w640

3.1.2 HLEEXR 5K WA BUXT N8 5l 4y Mo A 5 A B 2 4 g s B A B L B 4 M
RSB R, AR IHRPYTTEY) (B37, 38) o HWIIEW (W LR B ) B s

(/":.?1 o~
S d j f/')ﬁ 3 .
N4
>
“; :w; L ?‘x\ "\! ;
E37 M@ TENEIVEMEN LRERE 38 BT AYESMBAEGRRRER

ERFHRPHTTIEWFEE. x 8094 HRPRMIEMFTE. > 6840
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KAS FORHRP REAEEM, MABTEANSENTERSY/NOHEREESE 3 8 ¥
EoE&ﬁmwmﬂ%ﬁﬂt%ﬂﬁi&%M4WME@¢,i%%%?“i%ﬁ,TEr
B S IR () S e, HRP A Mg el SRt i 58 B 4 M 2> 18] 1% 3 28 (Paracellular
Pathway) . a&&)\l—uwm&*mjﬁqﬂ (739, 40). HRP JiiE#ib ”’H"%ﬁ B2 e

j/ - } 37
S S
- vy ]

: e : A 3 i 1

39  JCiokred N ;‘F‘é’li_%#ﬁﬂ%w:ﬁ?ﬁﬂft( 1440 (t)c)lﬂﬁrﬁwauf HITEF N, iR E

w5, EpEhwHRP Mk )Mz B % 5 % HRPIREMB 2z E “FFR” p9BETEm KR /0 i 3
ﬁﬁAﬁLF%%ZHmmwm iR el abd | SEANBI B R RIE A . B g SoRE T4 Z 1A

B AR K B0 I JR i, x 10260, [E R (HRPRIG A B SRR E R . x 20520 -
20520

Ay sk I (141 LURBE IR B R IRy Sk MR B e ARG AR B A MR P TR
BT HRPH IR IR R R e . R Ry, BB R Z B E R, R
I gt A e R B HRPHOTIEY (B42, 43) .

4l HRP pOITE i BRaekGiFEm & £ B4z HRPuyIUED SRS m,, N
M L 2 RSk A AR . x 6840 F B SRR, x 4560
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”aﬁﬁ? @

443 SR S BRI E B, HRPun 44 HRPHTLZHDN RIS NG £ 21
TUEED N TE AT 45 PR 40 M 2 1l By AT it b b A ume&MM/@E#%WMEmu&L NE|
FI BRI . x 12540 kG, x 20520

XML R, KB ENGEERBC T BRI L g > i % %%, NnRE
TR B AR S FYRREE. EAZRGERLY, IWHERWHRPED EEH
M Z B (B4 , B2 LMz N EE A B SRR, REL2dEN

BEURKBE RSB 2.

3.1,3 KHEMRZTE AWM ELERER, SRIY/NNa R L5 i 2 e R iR
Wy 3 - 5 T BESTM N KRBT, FH5MMHNHE A FFIRE M 7E PF(Protoplas-
mic membrane fracture face, PF) &k 2W§IKER, WESHx F\? # EF (Exoplasmic
membrane fracture face,EF) W _ M2 MHMHERAK (E45, 46) . XEINE H» X HFEIE

B43, 46 WFREIm g aswton sz ng B feoR B R AN 2 80 REIE PR L 235 %%
ARFETHIL, CEREFAE R B ka0 o T RgET R b, B I PR
0k i .
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HERMK, KBHBENSERERDPHBE LR ARz N ES B ARERE £ P B &
%, ®PFE L, REARMNEFEEMERGTRENER, ALY, HABRFAN, H 6,
HELEE 1T IR WA R BT E TR BOR IR 1, TRRNELETHNREEEATER
VIR, sELHK (E47, 48, 49, 50, 51) ,

BT KRBTSR E R IR L 4
T RNESEEAASENEERERE. RIS
BEREERBHMRS, HIATREHNE, #
AR, HBRAHN (FFLR) . x 25080

VK U e 20 B AR 2 R S U A M PR e A
Yy, PrUUPI Ok R 200 1R RE A AR
it 2ok B MR L 12 4 B 2 i f R BB AT L
WP HOREW, KRBFEAFERED
BB i R IR AL 00 2 P e 5 e P 4 DL SR B
KBEARLH— LA M 2 HKREE
%, WA L B W M ) R
“TERC” 5 BATA {55 5 RG R XS A s R i 4 81
NEXREHNEYRHBEEHBAE,

3.2 /MNEKEBB A B BEENE
KB, KBHENFRER YRR
A0 AR PR MR 4 — R SIOE:. O Lk
MO s R I P g 4, /R AR, WY
R LR R R BRE AERT RIRE
(E52) , Y KMEREKSHERRFE
HUEERTERERFNBRRYT. OBK
B ERABERERENSREE, EBRE
ULy b 5 4 MO B 3 v o £ RO 2E T B B R D,

Bus. 40 SRk BFEAREWRET DB L R Al A a1, EPF EEE % K

M SRR, HEFIEEL, ERHN, HERAAHEENBE AR,

X 35080, 20520
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&

Es50 ERBHERNEESIERT, shiph B51 R KT B PO HERR 2 AR B R R I B
R b AR 2 ) &% o v e 2 IR A 1T 9 4 B 3 2P > 0 B e v 45 7 PF T - 280 47 (8] M 4k 3k A
58 (§§skr, PFED . % 20520 (Y)Y . x 20520

MR SRR, MR EB B, B, BN, Hix, TEFAREHES
WiEE, BERWBRY (H53~55) , MiERMAEINE. @ LRZMRERRREREM
Ttk RIHBERBD, SEAF, HARAAN. SHAEMENDRARNBRILY
T, k. OBHBEERBBBEEAHIE SRR o XRS50 ERRIES
WaE, AFYEAHTEHEMME (E56. 57) . XRMBPERGF LEH—FRBRITEE,

Bs2 RBFENERERIIBE XA K53 KIEGHFENHREL DB LR

B R R Rk 2 WP, % 5586 He 7 AR RN, BRI 45 BET

M. MR EA T, T, T, LK,
X 4560



35

I ERIIN CR Bt NP SN EJE ) R i Y amﬂu’l 15155 AT FF U6 19688 3 8 Bh i I AT 0% i
L FT R B ?‘if‘fﬂﬂtﬂ‘éiﬁfi?’zﬂi%’zﬁio Ll br Wb bk Ch A AR M, MBI, EEH,
WA, W, Kk, M AERLg, 13/5-33;- HEA R B DUR B 5 4 D % 20520
SR A0 1R R VB A B R v 8 R A GRSk

R . % 11560

564 57 (LA H I G FAYTETE, "ﬁbﬁ.’a}lﬁ:fﬁii}iu;-, )LM@*MHDN‘JD AL 2 A

FE7 L W TE TS K L, B DT LR SR et A AR, X 6840, 12540
Wk L3 i 1 I BE A MR BRI 2, BREE MR DA, IR, ATEEHELRH
W, i ”}_‘;Léfz;’mfk (58, 59) . @Kk 1 5z 48 A &40 1% 1 0 M 901 10 DA 15 A TRl 3 B g
g L VR, R TR R (e, RS & Ay PR s,




36

HUERY-; g

(158, 59 I FER A6 SIS A DA B

R, WHERIWSEE. x 10260, 25860

xR R AR LR R R R EaR T, _

MEERG HEAMIMNEPR IS S RS, BEWS. OB UIREIEA 3 TESW
HiR. HhkIgABRFERN S FEW, HWAVRAFERMEANGHEM. EXHLT,
MRS R A G B B 1 R A 4 A 3 B AR e A B S R B A e — R
HREMKE; Ex—3ih, ERS3RARNARMERE, Hit, E¥EENBENY
EHERRHAFRECY, BxBRFRNEF-RAVBOZREER, BEZOMR 150mg
BHABAEASFEERRHBHEFRNC, W8 ERRETARE 1L B
BB NERREANER = EBORER, BESMERTEENAERER MY B # K #7)
5, WATSBBHEEAFRLENEE, FHFEBRYRREMEEIRAEZEMRCY. HRKAR,
MR BRGE, NERILARERSELTHEBEE N ERCY, ERpERG & 4 T, BIR
HRFEXRBTURAKACY, KR L AHFERMELEREERGIVRESG 2 /5, ¥
HEX—HKEG&EBTRENSREBRNEFBE —ERRCEVOY, RIMPFRIEY, EHRFE
BRANER, ASRUETIREGEERBENZREMSEHENARRARN. EBHE
MERBERANEET, AEERTUSBBREEMNE 2 5B, BorderSRiA, EAIGHE
RTF, BRMBFEHERERERRAINBEBANEARG T ZRRWERHERCE", £ B K
HREHE R, NFENERR S HESENRN,

FECCE, @B RERNEPIRGE R, TR SR % B R gk 5 1 R
(Secondary infection) , FFFENFERMBRMER T, Wkl iE kS U b 5 W HH,
B RAEGRGAERYESMEDIEENR. BISHMERZ, SIS BBRBIIEE
HBE, SRMBNSIIEEERE. XEUGEREREFRT, SRSIEREHEEH
KBEH, BF T+ ERMUERCY,

SIS B GHIRRRIIAEESE, EBREIBEANEYREEENE, BahREEs
UB ARG R TR R R . BRI R AR B — R B R R
RULBANKRHN, MMIEERNERT — M6 545 (Self-Sustanding) IFRR B % M

KAWL, iR



37

HEOES AL E S b T B R AR R R (|3 ~37) o HAT, TR —E R KR
TAMAR R IEERTE T B O 055 WA S e ThaE TR, BRSO M B LURTE £ RE 2R DU RE TR K
ERMERREERC) .

/%*ﬁ)ﬁiﬁﬁ’&ﬁ%\
Q%EZ%BZF\ZWJ%#E@Z{&\ /%Wﬂ‘filﬁ%%mlaﬁ
fo i N R A

R Cuevas L EMELEHR PN B EEBRBEMREBERHAZTR A LR NG
REOED, Marshallikdy, ECIGHET, BEAERENEASHHBYEEEER
Bk TIAZRPIZM EI R IR FRE IS T 658t (0 2 i TR 3k o I AR R A
kN, R HHEEE NN EIRE T EM K, _

EgSUAR/NES, EERBRBHMERRS, J10°°°, M-+ iERPREES
10%°4, MINMAREHELRE, DHBRBHEEREERAREEERNASYH, ZHER B
W R R W EACY, TAERBE, NTHAEELSERZENE T &
BHELHA TR MEE T LA RE T ERE, FEILBE X BEHR
HMABZYWEAERNEEER. MR, BRENEREBUWZHEEDTE B “H 5 i
#” (Leak area), LI iEH], MBI LRMEEMN, SMIFRIE#EIR (Paracellular
conductance) , 73%REELEBREMEHCY, AXRRH, KBTENEREIEHRRE
BTHAESD, THEGHEYEELE; TEEBHEEELENE TR RBBEN TR,
R, KBITHENFEREE RSB A LR AR IRFE TR, 768 RS B B B A — 4
REBRO, o0 T4 5 R BT & B B A — e 1B

FTCTEDIRE LiT RAELSWIT B, B LA M EE B8R REEAEN,
XMFEY, BREEREBE LT H G BWARGHRAT BHEEKESE, LSERE
AFER TR, B HAWHRN—EAFER, R, MadaraZEfE58RME R (Detergent
Extraction) HFAIL, MAGML BB W LLE 5 s ML 1T B X248 R 4% (Cytoskeleton)
FRV M R R, ’

P b 32 0 R A L 3 TR I 6 R 10 g L 3 28 13 F A ol 22 R N B 0 4 BB 0 ) — b B e 4R
BE4&1y (Plague-like densities) fliE#, XFRESCRBUE % X ERM AR LIRAM
REER A H AR A (Kiss sites) , XFEWLRBEH 2 H “FR-B &
EEMPALRL” (Cytoskeletal plaque-tight junction association), x— %5 # F i
BEHEEM AT, BohB LMo LUE B s MM P R R T b R
ERM ARG, LHE BT R BUE B M, R B2 LR R 2 8] R 3 g 55 E00- 100,
AEEMED, KETERNERERDEEEEBROBMENRET —ERRBER S,
SREM G EARERRBRERST, SAENARAEMNAGRTENIERLESE
. XEEMIBIADITE NF R 0T LR BT B RS L 1 40 0 Py 1935 3 2R ST B T ) 48 AR
XR-REEEDPM X RAEIIE LA XY, WMEEHEENEEE, B0 Mo
BREMFREIIGE. LRI EEEN FHRERANTR.



38

T J R i 88 s, S MR8 N D S R R AR N, GRS PR IRHLIR Y 41 W RE
71, RECMHEEHPMRIR, Walker BRMAERH HRGE, PN NEREITIMER 5 B
HHBEMESHREBOEEENE, BEFEBNERBERAENINERNR N H # 0
J‘CUM)O

MRS R EE R AR, ARRER 30min, BUNNVELELEBFE
NEFZME, BARTEREL, BRENSEENERETH XY, FNIYTEFBHRE
WA EZEC™, BERANAEMAEREBMENAN A EENIEZE, AEMEXE
s %Eﬁﬂﬁ?ﬁ%%ﬂﬁtﬁﬁﬁﬁlﬂﬁ&WT&%====FiZ&Zi;Eii MEREIR R, BRERRESE, W
LB ThRE R R R AN R, ARERERN EEGTRET, LYk e KIELBIER
HRNSFERBEIREHERWESHESRGRERYE, HARBEX —REARRULTE
MARAE

4 Wig
ﬁxi.tﬁﬂ‘]?ﬁﬂlﬂ??f, /Tcz'bj‘leﬁn_f:l

4,1 TR EA A RAZIRY, HERMHEV LA &L

4,1,1 BHRIENMERENBEIFZE G EMBEERRNERZKRER.

BOTESY I 2 BNESE, 6. HilntEdRE, AHFEME. EEREFARED
5 LT S B B R R Y. RRFEEBEFEVMERERNIRG, ERGBEXEYS5H
FEHERRMEEREEMX,

4,1.2 BHEEEEME, ROGEBEBRREIISRRENS —RIER.

AMEZINRBIZESMHEFLT, HEETEMEERGNTSREm; BEHREBE
HRGREE, BEEBEEMSIBEIESEFRRESY, BRBHEEESENETNSRN B HE
MBRYPEREIERRURAKTREN — RFJELAEEFERERR D, T2 ¥ A A
RBVERBGEFEHBERNBREZ —. BABETNBEMAFTRTURLRAKNE, x3F
WA RNRIRMIAE, WHILE RETIeE, BRVETIREET, EERBRMEENSETH
EToBEBENEX.

O’Dwyer ZAIJLNMERBA—REES KBITHENFEE 4mg/ke, 12b FERIGHE
WEMBEFP, E%%%W’%%%ﬁﬁ%m&ﬁL%ﬁEEAWW@ﬁﬁ¢M§k
HFo MASZERIELBEHRPHANFEREBREBERABEZN, S — S BRI
BT —REBENEEN “BHE” . ZieglerFEMER —ABHIHA, FEREBENRNAEHE
B R EE R, R RERE SRS NS ERER BN, Bx &R
PR B S E 5 R, BRBYSIET BRBEEER M, HREE. RBERMNON
2, REBEBESZRENBUTZH, BHBEEENEEL2E%, RushB kT, H
MR /EL30min, BEFAZECEBAGAERBGREAFEOEC, FHEHERH,
REG RSB HEGEEEY SR, BEARENASEEENEKATERBRRES; BF
REAEMAFTERTERBERERTHEE, XERGEAENASENSERA, ik
W — A B R R EIR.

LLsf%@ﬁk§Wﬁﬁ,ﬁﬁmgFéﬁg,%ﬂﬁE%ﬁ%ﬁﬁwmﬁﬁ@ﬁ
i — AL ER BOR E .



39

KMSHELRS . MoK RURASERMEN TR PUEED, KIFmEHZRREL
BRIE e, A—EBE LA R R LR T s AR 5 BB, MRk Bl 5 5 50 1 U A R
iy cae ok SN

4.1.4 BUEIERGERBHBRRRIIBIOBMRL, BREERENNENE & BEAR
s Ea MR,

BRI e, BB (U EE BRI RS, BREA LS BRI —E+ 5 BRI R
Rbibth, ILHEWLT, BHAERSEIELEBEPOARMANEERRAEN. E&/
SRR B R B PR SO BRI LT, BAEME NS ERNEN, HEERBRKE
FE R, ROZBOAN R R TR R TR FOR M SR S TR BB K. BRI AR
R7 B3 45 W 38 A0 1 0 1 6 R B R 4

4,2 M RIERFM A AL

AR 2% B R AR O\ A PN T SR A VR B IR e SR — NI HE AR R R, T PR T RE A AR
.

4.2.1 MHIEAME RN RBOKEEIER Wil K BRE",

EHE T, BEBRAEBREA ORGSR 2 h R BB, BEMEN
a2 i R SR B 65 RS 1) 28 B b 7 P R Rt BRI RE AL A B A AL B R 3, BT
B R Rk B AN R 5 R BATER . 7E UL R BEALAR M BR BRI 5 0 A T, 4 0 B Al
i RS, N EIER RS gHERBEEEL BEAREREREEDHFEK
BHid. WRFERBEALSE, BEARNSERANZBARKES D, XHEARERD
FIERA, HENFE R BEMEL P EE PR BT e Z M T —MHEERIRE, EX
BEAT, WARAA—F “TIEREKBGE” K. ROEXRIEH, DRER 4 XE,
HYHIWE) . B4, KERBUREBEBRMAS, XBAR-MRERIL BREKE
Lo AR WA S RISUR MR NRRARHEWAN, BEGEMBARAE . WETRE
BFSSMANEERT IERMEHIIER, RFZASHERE, BKLFZRH. SHH
BE, flmmgmmA, FHAREARHNER, 25FESREER, BnExMAYE, B
XEAB W g8 gedt, s BEBER AR REGH S R FrE A Tl REA” TR —
AMRE, HR 3 — P A

4.2.2 JHEME RPN R BUK DL R HEE, RN, BRERHR AR RER R EE
W, WMEUBMPTE “THERE” .

RS G, BEEEAR, GHEMEURIIGREIRIET 3 A% B | # B
RREMBERFMNT, EM—MRERBMEE, —BNEERBERERAIGRRKE
%o PG WHERMESSRBHHBRG SHEhHE G IFMEN&A4T, ERNH XM
EEHEERRE RN, BHBRRAGIM LRSI TR DURTE b Yk S F B
BAHT, PEE KRR FFER, BRRSHE R pEERRAETE MR, B
BRI RS AT RAZIN ., BENES. mRAYUSKB AL T 525, A
BB BB, MERERMPERNERED, BERRFATURILL 28BN L FERM
KAE , (B35 SR A B AL RO BRI PR SR IO EL B, IRRPTIE “Joil # & #”  (Sterile Sepsis)
WS Z X%,

1.2,3 TR REBEARDIR PY B2 R GEHR AB 5 5 R DO B TR , B E BR AT @ A ML78



40
B, BB R .

Joo E 40 £ S Y BUAE ML 9 3R T, RIABUE B R R RIR A R R R B IREE SR

LT RBRS, REETZEIAERERHEBRERNRRNERENERRD, HEKLET
B it 3% 3% PR L T 79 EH AR A 5 BT o LK L M R R SR BT B S o B O A A O R I &
R AR B,

4.2.4 BIEMERRTECIG 5 2 A8 DRk se Pl LU 3o

WLHERTESN RO, WBEET EEIGERREN —RFREAERIES, RETEE

LB MO RGN KE, BEFRGR—. WRKEE, FAEAHEER
Rty 95 SRR AL TR RS T R S, e SLAER) LM T R
RApRER IR RBIZRY, ORI RS S AR —, TEBREN—
P EEREHRI, HHEHLHR IRBORE TR OB MOIE S BRI
W RATRAG O,

10

11.

12

13.

$ % X M

. Marshall JC, et al, The microbiology of multiple organ failure, The proximal gastrointe-

stinal tract as an occult reservoir of pathogens. Arch Surg 123:309~315

. Berg RD.et al. Translocation of certain indigenous bacteria from the gastirointestinal tract

to the mesenteric lymph nodes and other organs in a gnotobiotic mouse model. Infect Immun
1979; 23:403~411

. Deitch EA, et al, Effect of oral antibiotics and bacterial overgrowth on the translocation

of the GI tract microflora in burned rats, J Trauma 1985; 25:385~392

. Deitch AE, et al. Endotoxin promotes the translocation of bacteria from the gut, Arch Surg

1987; 122:185~190
Karnofvsky, MJ. The ultrastructure basis of capillary permeability studied with peroxi-
dase as a tracer, J Cell Biol (967; 35:213~-236

. Waud WR. Purifiation and properties of the NAD dependent (Type D) and O;-dependen

CType Qfrom rat Iiver xanthine dehydrogenase. Arch Bichem Biphys 1976;: 172: 354~384.
prophylactic trimethoprim/sulfamethoxazolein hospitalized granulocytopenic patients, Am
J Med 86:248~256

. Ma Li, ¢t al. Endogenous microbial dissemination following severe burns in rats. Burns

1986: 12:325~329

. Deitch EA, et al. Effect of oral antibiotics and bacterial overgrowth on the translocation of

the GI-tract mictofliora in burned rats. J Trauma 1985:26:3

. Moore WEC, et al. Discussion of current bacteriological investigatlons of the relatlonships

between intestinal flora, diet, and colon cancer. Cancer Res 1975; 35:3418~3420

Dekker A, et al. Prevention of infection by trimethoprim-sulfamethoxazole plus amphote~
ricin B in patients with acute non-lymphocytic leukemia. Ann Intern Med 1981:95:556~559
Wade JC, et al Selective antimicrobial modulation as prophlaxis against infection during
granulocytopenia; trimethoprim-sulfamithoxazole vs, Naladixic acid. J Infect Dis 1983; 141:
634 .

Hentges DJ. et al, Role of the intestiual microfora in host defenses against infection, P
In. DJjHeatges(ed,).Human intestinalimicroflora in health and diseasc,Academic press,New
York

Van der Waaij D, et al, Colonization resistance of the digestive tract in conventional and



41

antibiotic~treated mice. J HYg 1971: 70:335~342

14. Van der Waaij D, et al, Colonization resistance of the digestive tract and the spread of bac-
teria to the lymphatic organs in mice. J Hyg 1{972: 70:335~342

15. Walker HL, ¢t al, Surface infections with pseudomonas aeruginosa. Ann Surg 1964: 296~297

16. Rapaport FT, et al, Genetics of natural resistance to thermal injury., Ann Surg 1982: 195:
294~304

17. MCDevitt HO, ct al. Genelic control of specific immune responses, In:Dixon EJ, Kunkel
HG, eds. Advances in Immunology, New York:Academic press, 1969:3{

18. Biozzi G, et al, A major role of the macrophage in quantitative genetic regulation of
immunoresponsiveness and antiinfectious immunity Adv Immunol 1984: 36:198~243

19, Skamene N, Genetic regulation of host resistance to bacterial infection. Rev Infect Dis
1983: b5 :5823~832

20. Ziegler TR, et al Incrcased intestinal permeability associated with infection in burn
patients, Arch Surg 1988; 123:1313~1319

21. Markley K, ct al, Mortality of germfrce and conventinal mice after thermal trauma, Am
J Physiol 1965; 209:365~370

22, Carrico CJ, et al, Multiple organ failure syndrome, Arch Surg 1986: 121:196~208

23. Rosoff CB, et al Effect of the intestinal bacteria on rccovery from burn injury. Surg
Forum 1964: 15:39~41

24 Rosenstreich DL, et al  Genetic control of resistancc to infection in mice. Crit Rev
Immunol 1982; 3:263~330

25. Soresen TJ, et al, Genetic and environmenral influences on premature death in adult adop-
teeS. New Neg J Med. 1988: 318:727~723

26. Wilmore DW, et al, The gut:A central organ after surgical stress, Surgery 1988;104:
917~923

27. Fine J. Current status of the problem of traumatic shock, Surg Gyecol Obstet 1965;120:
537~544

28. Fine J, et al The bacterial factor in traumatic shock, Ann N Y Acad Sci 1952:55:
429~437

29. Wilson, RF. Special problems in the diagnosis and trcatment of surgical sepsis., Surg Clin
North Amer 1985: 65:965~989

30, Walker WE, et al Patterns of infection and mortality in thoracic trauma_  Ann Surg. 1986
201.:762~T756

31. Machiedo GW, et al Patterns of mortality in a surgical intensive care unit, Surg Gynecol
Obstet 1981: 152:767~T759

32. Groris RJ, et al, Multiple organ failure:Generalized autodestructive inflammation, Arch
Surg 1985: 120:1109~1115

33. Nakayama SE, et al. Infusion of very hypertonic saline to bled rats;Membrane potential
and fluid shifts. J Surg Res 1985: 38:180~186

34. Wiznitzer RT, et al  On the relation of the size of the intraintestinal pool of endotoxin
to the development of irreversibility in hemorrhagic shock J Exp Med 1960: 112:1167~11T1

35. Ravin HA, et al. On the absorption of tacterial endotoxin from the gastrointestinal tract
of the normal and shocked animal J Exp Med 1960: 112:783

36. Donohoe MJ, et al_ Role of antibiotics in latc survival from hemorrhagic shock. Surg
Forum, 1986; 37:562~64

37 Ravin HA, et al On the absorption of bacterial endotioxin from the gastrointestinal tract
of the normal and shocked animal, J Exp Med 1960; 112:783~1792



42

38.

39.

40.

41.

42.

43.

4.

45,

46.

47.
48.

49.
60.

61.

62.

63.

64.

b65.

6.

57.

58.
69.

60.

81.
62.

Schweinburg EB. ¢t al. Transmural migration of intestinal bacteria during peritoneal irri-
gation in uremic dogs Proc Soc Exp Biol Med 1949:71:150~153

Ravin HA, et al. Biological implications of intestinal endotoxin. Fed Proc 1962: 21:
65~68

Fink MP, et al. Sublethal hemorrhage impairs the acute peritoneal inflammatoty response
in the rat. J Trauma 1985; 25:234~237

Sort AJ, et al. The gut as source of sepsis after hemorrhagic shock. Am J Surg 1988:
155:187~192

Koziol JM, et al. Occurrence of bacteremia during and after hemorrhagic shock. J Trauma
1888; 28:10~16

Rish BF, et al, Endotoxemia and bacteremia during hemorrhagic shock. The link between
trauma and sepsis? Ann Surg. 1988; 207:549~554

Marshall JC, et al, Immunomokulation by altered gastrointestinal tract flora. The effects
of orally administered, killed staphylococcus epidermidis, Candida, and Pseudomonas on
systemic immune responses. Arch Surg 1988: 123:1465~1469

Marshall JC, et al. Small bowel bacteral overgrowth and systemic immunosuppression in
experimental periptonitis. Surgery 1988: 104:404~411

Rush BF, et al. Endotoxemia and bacteremia during hemorrhagic shock, The link tetween
trauma and sepsis? Ann Surg. 1988: 207:549~-554

Cybulsky MI, et al. Biology of disease. Laboratory. Investigation. 1988: 58:365~378
Laker MF. et al, Evaluation of mannitol for usc as a probe marker of gastrointestinal
permeability in man, Eur J Clin Invest 1982: 12:485~49!

Caridis DT, et al, Endotoxemia in man. Lancet, 1972: 2:1381~1386

Mochizuki H, et al, Mechanism of prevention of post burn hypercatabolism and cataolism
by early enteral feeding. Ann Surh 1983: 200:297~310

Ukabam SO, et al. Small intestinal permeability as an indicator of jejunal mucasal
recovery in patients with celiac sprue on a gluten-free diet. J Clin Gastroentero!, 1985:
7:232~-236

Ukabam SO, et al, Abnormal intestinal permeability to sugars in patients with Crohn’s
disease of the ileum and colin. Clin Sci. 1982:62:21~22

Wellmagn W, et al, Whole gut irrigation as antiendotoxinaemic therapy in inflammatory
bowel disecase. Hepatogastroenterology 1984: 31:91~93

Cuevas P, ¢t al. Production of fatal endotoxic shéck by vasoactive subatances. Gastroente-
rology 1973: 684:285~291

Cuevas P, et al. Role of endotoxemia of intestinal origin in carly death from large bu, ns.
Surg Gyneco Obstetri, 1974:138:726~730

Border. JR. Hyothesis, Sepsis, Multiple systems organ, Failure, and the Macrophage. Arch
Surg., 1988:123:285~2886

Border JR, et al, Gut origin septic states in blunt multiple traum2(ISS=40) in the ICU .
Ann Surg. 1987: 206:427~446

Carrico DJ, et al_ Multiple organ failure syndrome. Arch Surg 1986: 121:196~308
Woodruff PW, et al Role of the intestinal flora in major trauma J Inf Dis 1973; 128:
§200~-5294

Stone HH, et al. Candida sepsis: Pathogenesis and principles of trecatment. Ann Surg
1974:1719:697~T11

Fry DI et al, Atypical clostridial bacteremia, Surg Gynecol Obstet 1981: 153:28~30

Garris 1 RN et al [Lnterococcal bacteremia- Clinical implications and determinants of



03.

G4.

65.

66.

67.
68.

69.

10.

1.

12.

13.

75.

16.

7.

8.

19,
80.

81.
82.

83.

84.

85.

B6.

87.

43

dcath Ann Surg 1982. 196:43~47

Marshall JC. et al, The microbiology.of multiplec organ failure. Thc proximal gastrointe-
stinal tract as an occult reservoir of pathogens. Arch Surg 1986:123:309~315

Jacobs DM, et al Inhibition of the mitogenic rcsponse to LPS in mouse spleen cells by
polymyxin-B. J Immunol 1977:118:21~27

Nolanm JP. et al, Endotoxin and the liver:111., Modification of acute carbon tetrachloride
injury by polymyxin-B anticndotoxin. Gastroentcrology 1978: 75:445~449

Rifkin. D. Prcvention by polymyxin-B of cndotoxin Icthality in micc. J Bacteriol 1967:
92.1463~1464

Morrison DC, ct al. Endotoxins and discasc mcchanisms. Ann Rev Med 1987: 38:417~432
Wallace JI. et al. Evidence for platelcet-activating factor as a mediator of cndotoxin-in-
ducced gastrointestinal damage in the rat, Gastrocnterology  1987:93:T65~773

Wallace JL, et al, Gastrointestinal damage induced by plateled-activating factor, Digestive
Discasc and Scicnce,  1988: 33:225~232

Docbber TW. Platelet-activating factor involvement in cndotoxin-induced hypertension in
rats: studics with PAF-rcceptor antagonist kadsurcnone. Biochem Biophys Res Commun
1985:127:799~808

Braquet P, ot al, Perspcctives in platelet-activating factor rcesearch, Pharmacol Rev 1987:
39:97~145

Chang SW, ct al, Platclet-activating factor mediatcs hemodynamic changes and lung injury
in endotoxin-treated rats. J Clin Inv 1987; 79:1498~1509

Sun XM, ct al. Bowel necrosis induced by tumor necrosis factor in rats is mediated by
platelet-activating factor. J Clin Invest 1988:81:13268~1331

Handlcy DA, ¢t al, Inhibition of PAF-induced systemic rcsponses in rat, guinea pig, dog,
and primatc by the receptor. an antagonist SRI 63-441. Thromb Haemostas 1986:56:40~44
Border JR, ct\%l_ The gut mucosa as a barrier. Advances in Surgery 1988:271~272

Gebber JO, ct al. Functional morphology of the mucosal barrier, Microecology and Therapy
1984 14:137~168

Moorc WEC, ct al, Discussion of current bacteriologic investigations of thc reclationships
between intestinal flora, dict, and colno cancer., Cancer Res 1875: 35:3418~3420

Hertzberg EL, ct al, Gap junctional communication Ann Rev Physiol 1981: 43:473~491
Locwenstein, WR, Junctional interccliular communication: the cell-to-cell membranc chan-
cl, Physiol Rev 1981: 61:829~913

Pitts IJD, et al, The gap junction. J Ccll Sci 1986; (suppl 4) -239~266

Walker WA Host defense mechanisms in the gastrointestinal tract, Pediatrics, 1976; 5T:001~
816

Bosenberg AT, et al Strenuous exercise cause Systemic endotoxemis,J Appl Physiol.1988:
65:106~108

Warshaw AL, et al, Small intestindl permeability to macromolecules. Lab Investigation
1971; 25:675~684

Hoekstra D, et al Releasc of outer memberane fragments from normally growing Escheri-
chia coli.Biochim Biophys Acta 1976: 455:889

Van Der Waaijy D. et al.Faecal endotoxin and activity of the gut-associated lymphoid tigsue
in patients with malignant (B cell) lymphoma. Zentralbl Bakteriol Mikrobiol Hyg. A 1985:
259:520~530

Emody L, et al Physilogical effect of orally administered endotoxin to mah. J Hyg Epide-
miol Microbiol Immunol 1974: 4 454~ 458



44

88.
89.

90.

91.

82.

93.
94.

95.
96.

97.

98.

99.

100.

190

—

102.

103.

104

105.
106.

107.
108.

Ery DE et al Atypical clostridial bacteremia, Surg Gynecol Obstet 1981: 153:28~30

Papa M,et al The effect of eschemia of the dogs colon on transmural migration of bacteria
and endotoxin,J Surg Res 1983: 35:264~269

Walker RY et al, The contribution of intestinal endotoxin to mortality in hosts with com-
promised resistance. Exp Hematol 1978: 6:172~184

Morrison DC, et al Bacterial endotoxins and host immunec responses, ADV Immunol 1979 28:
203~450

Walker. RI. The contribution of endotoxin to mortality in hosts with compromised resi-
stancc:A review., Exp Hcmatol 1878: 6:{72~184

Ninnemann, JI, Trauma, Sepsis and Immune responsc. JBCR 1987. §:482~468

Morrison D, et al The cffects of bacterial endotoxins on host mediation systems. Am J Pa-
thol 1978: 93:526~618

Deitch EA, et al The immunocompromised host. Surg Clin North Amer 1988; 68:18{~190
Gogers MJ, et al The relationship betwecen faecal endotoxin and faccal microflora of the
¢57BL mouse.)J Hyg Camb 1985: 95:397~402

Madara JL, ct al Structura,changes in the plasma membranc accompanying differentiation
of epithelial cells in human and monkey small intestine Gastroenterology 1880; 78:963~975
Marcial MA, et al. Partitioning of paraccllular conductance along the crypt-villus axis. J
Membr Biol 1984; 80:59~-70

Madara,JL Intestinal absorptive cell tight junctions arc linked to cytoskeleton, Amec Physiol
Soc 1987: ciTi~cIT5

Madara, JL, Loosenign tight junctions, Lessons from the intestiec. J Clin Invest,1089; 83:
1089~-1094

.Fleming TP, ct al. Dcvelopment of tight junctions in thc mouse early embryo:control of as-

sebly of the tight junction-speific protein, Zo-1,JCell Biol 1989:; 108:1407~1418

Gumbiner B The structure, biochemistry and assembly of epithelial tight junctions.Am J
Physiol 1987: 263:C743~CT758

Walker RI,ct al Association of Icukopenia and istcstinal permeability with radiation-in-
duced sensitivity 1o endotoxin. Life Sci 1978: 23:2315~2322

.Rhodes RS, et al Intestinal barrier function in hemorrhagic shock.J Surg Res 1973; 14:305~

2

Kirksey JD, ct al Gastrointestinal complications of burns.Am J Surg 1868: 116:627~633
Hass A, ¢t al Endotoxin lcvels in immunocomproisced children with fever.J Paediatr 1986;
109:265~269

Lifschitz C. Intestinal permeability.J Pediatr Gastrocenterol Nutr 1985:4:520~522

O'Dwyecr ST, et al A single dose of endotoxin incrcascs intcstinal permeability in healthy
humans, Arch Surg71989: 123:1459~1464



EERERRFFIRI00FE128H 1 5

A BEREFS RIEH BRI

n,oF R % HOME Edwin A Deiteh® (FHEER R

# E DCEENEHRANCRERERRR K ERARIRZ—. PHCER, £
MEREIEZIALT, BHRBOABMAEEEBEAGNERBEEER. BAEAR
ERARMAFRIVERBNGTRRAAS RN, MICRS FENE, (ARARESR
TREPGNFEIERAERE SHFENRET, BB RS BT MR R
Ro HRBx, BAFEHRARERD B LETEREYS, IESIREEEAERE A
EARBHFARMEARR MENSRBHRENE S BN, SROTESE BRERS RIFE
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1 MMRA%

FERRASPFAGR (CD—1) @yt 4 4R (GR1) , #THRERITERMABERIEE, 4
#—HIBR /R, NBBARERTAIE, MAEEETIMMHRER.

A1 BB H 4 o AT ARERTRSNY, EREEN
5 B n & — M@%ifsm,ﬁg?ﬁmgmﬁemgﬁza
o IXFREEBRMIUE AEMY 4 (Teklard Test
W om oA 10 Diets Medison, WI) di2¥720% 8555, 67% Bk
Qb Sl 35 APITN0,03%F AR CEIHRARLTRD)
AR ORER LR 30 Sh, SXEMER EEEI R OMEBTER, (R
ERREFRTRINASEL 60 NRTPRSRIE S LN RER 4R
B (D) RANEED (RN KE e

FHid 026,86 2mg/FOTE LY FTHREARE S AR ERSE (E-
R F T R IR R A 45 scherichia Coli, 026:B6), (Sigma Chemical

SN RE247148h, Co,,St,Lonis MO) ,

(2 BARERRRDY, H8E 39 T ik
RALEN RGO RES B 1 H. 2 MTEBUL A, CRRIETIEE, Rik8
M. 39 3 S, REEH AW BB ELS, I, FRMNEH. RE

R ENEF OB R ARG NIT AR, R REREL. MRS % k&Ze.2ml, 4BIHEHE
MacConkey Bifig Az [ 532G HFTE R M 170 T HU_ 8538 R e T 6. 37 TR 24~a8h, IFEE5RPA AT
BT EE TS, MEH RS E KA RMER B . WEHA¥K.1m], FAEE K103,
105, 107 weeee TRMEBSTHEM, B0, 1mIR @RGSR B i ph F{MacConkey 55 F R
MBRETAR L, 37CHEE24h, HTEETE, © BMEGEANRESELEH,

ks NI REFe G i AAPI20E 45 (Analytab Produets, Plainview, NY) i#47 &%, G*
Mg A Finegold (1986) MIARME SR,

A I ik

BB AL LM RS T MR, ¥R BIE B irkREEE
BBER DM BNl (Fish,Co) ehil |, BAPFIEREREKSS, WBEZZERTHEERT dB—1,
Polyscience, Inc, Warringto, PA) , I Elirkum, B1 ¥ RERE LG, Olympus Yo B
MELH-HiAE, HFH10x BE T4 R (Ocular micrometer) IAAZN /NG BE 04 LR, RENSE, B
HIERENEEURK THRRMTECRUEMTE, UTHRARBENZEAREFRTIRSNEEFEN KR E
&,

4%t it

FRHABEBEL B RX R, T—teifmEEa—HE X005 BT LAe,

2 HERASH

2.1 REBEAREARESR AR, MRFBRHIERFREME, Ry ERESTET R,
AR R E N7 BEMEILE15,92, HRETHRIBEIILS0%; 28% THE18,5g
1 ETREE23e,

ABHEAHFEREVIBREBARERAR/DRAKE, pAaNFRANTHEES
27,48, BEREFARIAMANFRAKEN23,5¢ 2% N16.52 3FENH15,2¢ (A
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2,2 FERGRANERTRDYMNEMEE 5 HAE. W, RABRRRERS
RIBHERGIFERY. BAEAREFFRPRBEEESNEERG, BIRERRKEL
FHEERE K2) . LI, BENER T R 1 E 3 AMAFR24M48hT A, ~E
BB R BRI T R AR A, TE/DRAEARERS & M b
MBME (R3) . HREN, ERARERFREMAT, CHERNFRESRRBFEER
B, RN WitR, EBFRERRNERSRS, BERERRARNABERERTHR
BOwER

£2 BORBEATRPAMMHRANEERENMENTSE

- KIGITE PIEE 24/NE (3F) )\%ﬂ:&l V\]ﬁ#?dS/}\H(/)
977z - - - (o]
T BREAEG FEE M MLS gci{i BREVGHEL FEIE B MLS
A 10 0 0 0 0 ND ND ND ND

e 10¢2/ 5C1/ 30(18/ °7(4/ 6.7(1/ 13(2/ 187/
RANRHRE 20 75(15/20) 200 20) gy 19 15) 15) 15)  45)
%g@%ﬁ% 150 6.6(1/15) 6'65;{ 0 4"‘22{ 154 0 0 0 0

EpRiaETrResh 80€20/25) 14(11/ 64(16/ 6347/ 7512/ 31(5/ 44(7/ 50(24/
MREES 25)  25) 75)d 16) 16)  16) 48)

i 2 ZHEFTRIVOEEK
b ZEFE R ERTRIN EABITARBR DR,
c. BB RBUKES. TP, MAEME SR ERAEM,
d. GEEHBENIERBEDN TRAKVITEAFFRAMIY (P<0.05)
ND: k.

A3 ZORERTRPIMITBNEERAAMENGSE

- KIGH A NEEE 24/ KIGFT B RFEF 48NN

7 R BREGKEY it M ship¥dt BRUEGHRES FEE R
BRI R 20 28433 1,0%0.4 1,5%6 15 13422 0.2+40.8 7.5+2
EARERTARM 25 96125  89+205 95+150 16 1424196 33481 150+30
KB ENEEA
P4 <0.02 <0,05 <0.006 <0,02 <0.13  -<0.1

il 1. NBERRMEE R D ESRAERR R SAEEE (CFU) AR x 102 %5,
2 RAREHRAR TR, WRM2LREZAHYMER.

2,8 EHREHTRYBESREERENEERFHERAREFITXARE (HL) o £X
BTERNERERT, ERREF A RLIA DR K B BEERRMAEERY 26%, 2 AEN
54%, 3FAZMMBIT7TY%. W, BEARERFARE™E, YUk B R W BERE
2, AMXBTERNERERBRERRYRERRRE. R/ NS thiz,
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2 B, BE B AT BB 5 9 3o N RO PE (16 2 V4T 2 R B R
AFROBESR, NERERIRFATRRRE. FER ERFR 1 ANNRE RER

o, 2FA825R BT TR (28%) , 3EHI8SN
RERATRBREFHT, AHEEENMBEEREEREY
ZHABXRZ T,

BRIETT1580 (83%) . 27/, EEH
Firts ERBEMMT /MNRARIESE,

100y o007 Pd 0t P B R==0.93 P<.0 05 (835)
- » 80+
90, 2
S .
gsJ g X 601
£ g i
= 0 3 2 10
B 8
60 =R (285¢)
204
A1 (1D)PAEBFERTRPPM,—-)
DHEENEAREFCRMABITEN# 0 7 7 21 —
% (PM+E, x—x) hhE TR & (%)
HEAMEHE. (2) KBITEREEERBE M2 EURERTRMNEBISKGTFERNEY
HRENEESEOREFCRNREHE R e T R B H A,
FAE (omm- Yo

2.4 MLR/RABERSERMBENAE, REREH

EH RIS EhRBERES R

KBGHE, BHE. WREFEOHE., FHREMEKIRAE; FRAIRBTHE, MRTE
A4 ZORERTRPXBHEARAFELAMEERFTLOTR

¥y sra AR AMEITE %“LEEI!H Ww%"
pogicteel : 3.5+2,2x 108 9i9.6x107
BAEAREFRTRA 5.615,5x10% 4,1+3,0x 107
BAKBITREASREA 1,7+1.8x 1072 2,241,9% 10%a
EHAREFTBE TR 4,6+1,6x10%a 3,7+2,2x10%
KB AERA
EHREBHFARILRM 2,9+2,0%10%a 1,7+1,3 x108%
RGHEHNERA
FEAREHRT azﬁ%bﬂj\ 7,6+10x 1072 1,44+3,1x 10%
BHERNEE

#Fik: 2, WBHEPER IENEIYBERERBEER (P<0.0D .
b, ZMHBEPERUEREHPAFEE (CFU) RO HERES.

c. ZHERAREFRTR Y EENAENTHE.
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B, PM/MNBRGREERE, Y MBRENGE (R*=0.96, P=0,02) MpEEE
(R?=0,94, P=0,00) S5BEREARFRNWBEEEEEME (A3 ~6)

A5 BGRERABREFHIBAAHBAEFGH%

iy 4541 HRa REGE [ BE I MR # TEL /1. 2mmb
OH 4 60 2,6+0,22 4,5%0,37 1,23+0.14 11,6+1.4
FERARERARTRYH 60 2.4%0,22 3.,1%0.30 0,5+0.07 9.2+1.0
EHFRE#HFABI4R4 60  1.,4+0,27 1,9+0,28 0,4%0,08 9,01,
EHREFAR2KA 60 1.1+0,22 1.8%+0,28  0,310.09 8.3%1,3

[ a, FEHSHI)FARTHUBRENRE,
b, SF¥0MME S BT EE BRER,
c, EPELIEFHE EHRIER (EXRx107D) #R,
d, MUE—RRSER, RTEER=0,96, P=0.02
MpEEZER=0,94, P=0.01 BHREIER ~=0,88, P=0,11,

¥, 5 e s
A3 IEHIELEE /DB, x200 M1 EAREFRFBRTRIINEME. B
MR EEE, BREELR G EEZHER
e X200

BAKBITEASESEIY NG REEL. Ki(E12), H3IRRAERREE<0,0D
ABREEHB TR (P=0,03) , RNwEFMinTHR S E P00 Gk6) .

BOREAFARMAZFEASRBRBECRERTESRS KD (HRBRETFE., HE
EERAEHBBONBESSEARERTRNBELEEMEX (B7, 8. 100 o HAX
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M5 EAFEFETRUADD DIt e HAREFAR2RIMNGBHE. B
R RS, BEEBEN. Hibi L)k W= 4, BEELN, B ERD, 25
R, Btz SRR AR D, x200 MR L DER S S 8. x 200

A6 KMATE AEEAT AL FH T

g4y HFa HEGE % EE R B MR B s SBIE /1,285 Kb

¥ B 4H 60 2,6+0,22 4,510,33 1.2+0,11 11.6+1.86
KBHERERU 60 2.240,30 4,3+0,61 1,44+0.28 11,84+1,1

T-#32 P<C0.001 P<C0,003 P<0.001 P<0.42

& a. EEB(OTHRFRMAERE.
b, TS0 T AT T MR AR,
c, RPHEMFHBTIRMER (FEXRKE107Y) KR,
d. ¥ AR E PR 24N SR,
: 2.6 HEUEFA R WA T35 HE
KA G A HRB L (F4), HER
ERE, BEHRERAR1E, HEHEEE
EArBE. G HEEEN3.512.2%10°
2 —-3 G, BEAG HERERIEMM, 4
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BARBITENERA/NRE B KNG
TRERMN 100 %, BAREFRFRNNA
FE/NBGEN G o o B otk 3 B/MR
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BT RAREHCR T AR DR, L BRI
MR IGRBORR, BT LB L e PR RN R B IR
BWFAMER kR .« BREnEnAEg:  ERRIORFN RN ZEEE.
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sl HEa REDRE lnEE R R REE  RERE/1,2%50
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VIBVE SR (1L T KAl
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APTE T R 14K 4]
RIBITEN G 60 1,040.23 2.040.35  0.1+0.09 7.241.1

FRE R L 21K 4]

Fiks a, AABEOCA0) TR Bk Tt .
b B30 TE R 4R B B AR IR,
o SHHED R ARIER (SR x 1071 HIR,
o N TR B 24 A,
o =41 D255 e S
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“LHIRR =0,99, P=0.004,
N5 BREEEP = 0,11,
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o e L7
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The Effects of Protein Malnutrition on the Bacterial
Translocation from the Gut
Ma Li,et al. ( Burn Research Instiute.Southwest Hospital, Third

Military Medical College)

Since protein malnourished or endotoxemic patients arc at increased risk of
developing nosocomial infeections with enteric organisms, we investiaged the ef-
fects of these risk factors alone and incombination on the intestinal mucosal bar-
rier to bacteria. Protein malnutrition resulted in severe ileal atrophy that was
directly reltaed to the length of time the mice were protein malnourished. Al-
though protein malnutrition did not promote bacteial translocation from the gut
to systemic organs,the protein malnourished mice were more susceptible to endotoxin-
induced bacterial translocation than normally nourished mice(p 0,01).Since the gross
epithelial damage documented ofter endotoxin administration in normally nouri-
shed mice was increasec] after protein malnutrition,there was correlation between
the gross appearance of the epithelial mucosal barrier and the extent of endoto-
xin-induced bacteral translocation. These results suggest that the synergistic ef-
fect of endotoxin plus protein malnutrition on bacterial translocation is primarily
related to failure of t'he gut mucosal barrier, and at least in part related to the
protein-malnourished imice less able to clear translocating bacteria due to the
immunosuppressive eff' ects of protein malnutrition.

Key words, bactierial translocation; endotoxin; protein malnutrition
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T R % % HXE Edwin A Deitch ® (FlRE SHEHITHD

| ¥ RN, BERSE, NEYED, REMSBIERERBEE, BRERIS
PRI TR T A FORNY KB, FEIAREH RN 8E, WRERSHEHAET,
BEPAERTETGEREEA ARSI ERE. AREH, HiEAGeh, BHEFHREC
REBADWOG R ELE, EEE2h, HEAEL TSN SYOG REKEL, TR,
PRAEFMIEERs MEHFBORES SMBES GO B KRR WRE — Bom. BE
T /NR MR R, 24hFE R R & SR, B, B MER R A
MR 5 0 L EBORE R, PIESRIEN, HEHRS SRR H &SRS,

XA fHtE, iR

BREERIEERE RRZ—, S RPUREMRE RN AR, REFHERERR,
(HRE R B RIS SRS HA T (intestinal stasis) . I LB BEREYHE B (slagn-
ation) , ZKEHHENAEME (AEEH. REEHS ARKFAR. HEEHBE T kK,
BN A BBIKRSIRIEY, BHEREm., Kb,

BRSNS, BEEEERmRENIERNS, SRR 0 R RET, &SR
REGROERG XATARBEKEREREN EBER) SEELEREAKE. BRK
WRRR, ERWAEE RS,

EHEXBIEN, BERNEREMIES5,33kPa( 40mmHg) , BHEA HBAGEESHY
S 9 v W 22 B, 15 FELA 19 R S VR E SR A8 3 1. 07k Pa (8mmHg) , 1 FH B g 5 B8 vh iy i 3% B E
BEHBED, R BE M GRS R RE, B2 EBEHAHAT, ERBHS
BRGWEERERH2W? 2719654, Thomas BRI, NEEMHEE, TEIVKT
ERVIBE T EHEIY., 1981 4 Heneghan 43t —HiF3, ELXLEFHWEHEBRSE, K
BE KBS BMKEEE, EHBREEROEAFHBRG. B2, EFEE£H4T, 2839
s E RN BEFRK, BadhEAEREERERUTURERXEHBERD U F S
OD, R, EHEEBEERLTEHRBIESE, BEAREREEBHREE.

BRBEEMREEBERIBSHEEBNERETX TEBBEHEAHFTXERER
BAA, AEARZBRHAHENE . HHEHBET, BEMNAERGREBBAN (BE)
EWIERBEERR? EHBERMARITEERBHBRET 2R E?

1 BBRGE

1.1 R FSPF (CD—1) AR196R. 12ZRNEHE, 50 435K, 69R A M mEHE K
%48y 6SRAEMERARBA, IRARAN, Hib&KADMIERTL . 6, 12, 24FUBNER, BF
HRBHERLT 8 R, MNRIEFRE, B RER TARERUNEGRIAHEOBERER, H3EE,
EBEMALZBRTHEARCRIEFNBAYNE. FHELMIEMBERLAD TR 20 RPR‘TRER
R, MEALEANRI0R, 48 Mz RiaiEm, MEEsSkIt.

1.2 BREEHBREGE, NREAMPERER)G (Pentobarbital 35mg/kg) , MRAEIE, HE. MK

*L [Eig 5 e Shrevepor t EE ¥ B I B
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Bpngsytem, ITHARKERFEG, SUBEEAR, REDE®REMcnktH 4 EFREMS/NGE
i, EMBMEBESHIGHLELEN 1cm 441, F RYBIHDRR#THEEL I, Xe P
R, HER3 STRAEES, WO RAJRKRHE.

1.3 MERRGE, DY THBESR, MECL 0. SmIk A KA som IO B RS, 37C Yy
3R, MBFMHREER, NEKEHIOFRESEEEES ABETAWEE. GOFE B
API20-ERZKH 7% (Analytab Products, Plainview, NY) , G(*) #fii#k Finegold gy#i#E 7 i
Yz (3)(4)

WIE R B R AR EBRETITH D IEE, AEREERARFREKRENARER, BEAlLLR
gHES QTCHEI A 24h, DIGWHLBESYE) . REEFTLEBRBAR 56 3 BEIH E %, 1%
e B REOHK B LR AR, M, HRERHSHEAEE 0.5mlf0 5 mlggREDRTIR.
mEa¥e.2ml, 4351 B S i FHRF MacConkey Bii8 FAR I, 37'CM€24~48h X HEFR Bk Y AR
AT, MBI B AR KA TH MR R .

Y GE T A BRSO RSN, WIEENIME N, $4RBngE, HEE
BAER 9 alLINERR ARG, SR 5 RAE R KE10%.105 107 - REEBATHESE, N0, 1m]
T R B 3R W4y B e b B if 37 fg SEAR A0 MacConkey Il 4% I, 37C M 24b, #HTEEH,
TREMGEAREFEEAENG ARNERTMER.

1.4 BEETE: SHYNENESERARRABLEVHMIFEXLEME THTNEN. IEF
FREGERMERTE, BABRERDHRZYES (Fish,Co) A 6h, RGHABIRERNE A5
Bk, RIEEZ RS THES (glycol methacrylate, JB- 4, Polyscience,Inc) , W K EHE H2
pm, FI%PERKI (Toludin blue) ¢a, OlympusH i M H R,

1.5 SKIEFRS PO AtR 4t e e b e

2 ERSHiE

2.1 GEMEYBRR T HEERS, BREE/NRGE M R e b B & T RN
BA (1) . REBEEE b, LARENBER/NRK AR B2 53 90 E, M
EREHEN MK ER, BEARSENREREMRTHNE (H1) . BREREEDARAR
%%@E%E%%&,E%ﬁmi%%ﬂ,%ﬁﬁ%E%%%%%%mﬁ$E?ﬁ‘Mﬂb

(B2A, B, O, EBHBEHEEK &SR, ZMBEEMILHEREE R B L E
$,WE% AERNPRNERKERSETZMBEEDM (K1, 2) .

Al BigrgE R bndmbsEnti

T BR e B ) FARITHA 31 0 A A PRLAR T A7 R A
4h 2.3% (1/44) 23%4(9/40) 6.4%(2/32)
6h 4.,2%(2/48) 32%(14/44) 18%(7/40)
12h 0% (0/28) 34%(11/32) 31%(10/32)
24h 0% (0/40) 689% (27/40) 40% (16/40)
48h 0% (0/40) 68% (27/40) 50% (18/36)

ACHEERNIMEERNTE > 2. BRIDYIRFIT. M, HRRKEE MR
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£o2 YL M 3 TSR AR L SR {2 0% 1 e 1 45 JE 0 4R oL

Ly 8 M/ B

S 441 NT 6h AT12h

P i
M AR 2794(23/81) 589 (65/112) P<0,0001
A 7 1R FOL 1395 (9/72) 1195 (41/108) P-"0,0002
X285 ) P<0,02 P<.0.01
a MR MR 25 09V 4, FEllahdp KE 3R T ar, My, B REEHKLTES lnif.
R T AR f_ﬁ:ﬁﬁm!ﬁ 100 100
00} N EMEERSE 100 100 o T
[ s 88 88 \
\ 80
g 80
»
# 60l 55
5 \
£ \
X a0l 40 40
"
§
2 13
0 0 0 . |
P 1 94 A8 4 b 1% 94 48
FRIEHE () ‘ffﬁﬁﬁwﬂuu_ﬂ
A1 RSN AR TEHAYRRER ) B2 A MEBEHGRBIEHITESC
’?”“Emg M
s BB [ icmB R s

80

1 6 12 94 48 3 6 17 2
FEARGEE] (b) FR Gt ()
2B MEsEINFIEGRIEROD P2 C ME B iy il e )

PBE SRR E RS SRR R, B R, BEARIZARSDNEERRE &
3) . B E4sh, SMRAMESHERES (P<0,01) . FigHEHEND B N E BFRE
B, . BALCML) M6k, FAM142k, M 438%. FARXBIY, K
JE6hPIRY0IK PO RE SRR 3L 751X 3 KBHYE, FOMER3Y (B 1) . EREXRImMNMED 3% 53
MBERUABFE R . ANBEEPEHG MG AEBENKR (F4)

REERIE G 48h (R0 FE ol B/ MR R R R A R R ERE, ARGHER
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A3 MmEdprnsRRREEFHABEYHEZEGXL
MG AR 0 B RE
BERGHR BREHESE T fi fé A T RB R i Y B8 BE
4h 28+17a 6681428 7401708 414 0 0
gh 11787 25551 1637 151844258 86£70 2901190 0
12h 166+ 60 12+ 10 1247 72425 56F32 0
24h 1532-L778 2037 +2343 3334+ 1600 1054-k761 97 + 64 48136
48h 1143042427 486112726 440412253 66704344 3394-+2191b 55483610

A, ERRER R BRSSP S S DR BN R SRR

A
b 5EAKAMNIEhER 2 REEP<0,01,

A4 HpAmTrALERGRE
A Gl RPN L MEHRFE G
KRG HE 90 39,4
BRERAITE 18 211
%2 Wk 33 s
HIRE 18 -
ABEHHE 15 6.6
BHER 7 31
HRERE 6 2.6
BT ER 6 26
SZIRITE 9 0.9
ZERHERE 1 0.1
G RER 2 0.9

100

60

i

2

2, Fi A hiy N RE AR AR B 45 B A0 PR K B g 228K
wE, BMERT. ENBREEESE 4R, PMRFERN5% (F3) , FE 6 RARLE

- EMBEA

100

——x ENEEE 1o
g 3 4 5 6 1 8
FARIGH A ()
B3 FAEABETE (%)

e, EMBGEE DB ERFERETE
MAERL /R, BEEFEEH 8 X B £ 5
[

2.2 WL EHEH E W # %
W, MWEEEREARX SHRERRREE
BE-ERR®, IUAZBUERRNET
BREEADR/NE. EBUREBHPERHT
BB S FARX BN Ao B R 2B
B R B /NRE B BRI
BHUREEBERT, TMGEBEERER
FUWVFERHRBE NS, ZWUBHER D
BB MER T EA HAEE & R 548b
ABEMFGRS). EEBEHLE, EN
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FZW /R EEEehE R R BEHYE, RAAGCHEHBME, 453 ¥ mooo
ERL00MF (K 5) o Fhr bRk, HREMBEEMBERE, MRBHK G HFEEHE

5 MREEHMMEAGEH TR
FREEARER ! BEHEEE
SR 4A B 15 B OB L. i JE 8% B
F R
0 3.312.8 3.5%1,3 1,1%1,3 5,31:11,3 3.0%+4,1 1,241,2
% 107 x 108 % 108 % 108 x 105 % 105
; 5,6+6.1 5,7+6.5 5.63%9,5 7.4+13.3 7.1+12.9 1,84+8,8
‘ x 107 x 107 % 107 x 105 % 165 % 108
6 1,0+10,.9 1,3+8.4 ° 1.3%0.9 1.8 1.7 6.3111.8 2.2+4,2
x 108 x 108 % 108 % 108 x 106 x 108
.8 9,74+12,9 2,3+2.4 1.6+2.2 2,917.3 9,5418.7 2,013.8
x 107 x 108 x 108 x 106 x 107 x 107
T 0 155 7 L
1 9,413 1,644.0 1,542.5 1,8422 3.2x+3,1 4,7%11.8
x 108 x 108 x 108 x 107 x 105 x 108
6 7.9+18,2 3.513.7 2,713.0 4.,4%5.8 1,8+2.3 1,211.8
% 10° x 108 x 107 x 108 x 106 x 10¢
12 3.04+1,5 1.3+5,4 3.44+4.7 1,4+1,0 5,3+7.3 7.5-+8.0
= x 108 x 108 x 107 % 10° x 107 x 106
" 1.23-0.9 6.81+4,2 5,9%5,7 8,1+4.3 8.2+11.2 2,913.8
x 1010 x 108 x 108 x 109 % 108 x 108
48 1.341.2 9,9+9,5 5,3+5.2 2,4%1.6 1,4%2.2 3.91+2.6
x 1010 x 108 x 108 x 1010 x 109 x 108
T A% AR PR
6,5411,7 3.8+7.0 . 5,64+ 14 3.0+2,5
4 x 108 x 108 ND x 10° X 108 NDr
2.§+2.5 5,1+3.9 T 8,1+9.0 1.3+3.4 .
6 x 10° % 108 ND x 107 x 108 ND
5,34+5.4 6.2+8.9 2.4+4.3 4.016.8
12 % 108 X 108 ND x 10° X 108 ND
9,0310,0 1,743,1 . 6,24+8.2 1,1+2.4 .
2 x 109 x 108 ND x 109 x 109 ND
2,9%1.2 1.8+1,9 4,2%3.5 1.8%2.1
18 X 1010 x 101 ° ND % 1010 % 1010 ND

a, FANMEMA12hI24hFH AT AR B EER T LHNE,

b, FiER AT R DY GHE B R R BEP<0.0L,

¢, SRR R AR 2 i B B AR L 2 B A P <C0.05,

d, BHERUETHASATHZ DI EERS R EHERER,

e, ND. kit
e, B, EBEREN, HENBEAMG HERENLERHYRN,

2,3 TEAEMELIN, BEREBHEE ™ EHG, KWBEREL12. 248 48k, /)
W R B 1T I, BRI #E R MK IR T BT W R RN, R Y5 FE S 120, 4 B
TERMADWE, MAGL, KEEWES Kk, BREXE, MEMMA B KN FER



59

(B4 XX, B5) . BE, MEKMABRBTER —SRBAETE E M, #oF
P 2 [ P 55 SR AL I B M RS L B AR B R 18] LTI, AR E NIE S A REM W HE 31 %%
CEBAAMMBEER (B 6) . ME/KMWKMBERTEABHE LKA R Z, &8
RERAEEEERE, RIABRRERERERS N 5, EBAEHE N TR
LR IS, S, ERMERERREER G, BHEsD, BRI R~ K
M, BAETEEHLUZETILEEEEER, EMIMBRULEY @7 . EMEER
MNREH BB A LRGBS B,

G m'; -

Bd BAFANRADND RGN B E K E rgs  LMNEEEREREL2h, Bhin g R B
¥. %200 %M AR Bkt BHETZREME, EFH

i, KB, HREERRY R x 200

1 wld B M. L
B 7 E MR RR S 48h, I RS EER T & 4 145
L KB, HEEY IR BT L R A e IR
Ee EMEpAERE24h, B E A — 5 RiTE 7 0h, IB5R T BB BRI, BRI
%, GRAEER, TE, BRERNFRYROKE %, BRI T EHKIE. BRI LR AR
e AT LR B (EIFR B9 0R) . x 200 E BRI RBEME, x 200
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G 1) 5 5 FEL /1 BRI J3 RS U 2K 20 28 401 o ) g ARBBLL /0 UGS A S0 DU sl o W R M
BRI REITIE I E, BT B E R Y ok, MR S A RILL A A LS I K R A
EgEiE, KETES LR EITIENE, ERBUZENE (B8 ~1D . A/NBHEL
ERGRHRE, MREBHEBBRAELMITIE, Wik, BRtE (A12) . BUFkRERR
hEEAEEE, BHE TS RN EALERNGRIEEM “HERR” o Boh & kB
Ty FTEEAMBBAE, KMKCAABWTRABRES “GH”, KthaNaEEH
B RIBRER .

R RERE 245, ToiE T B B RERE  /NEU RO ) T rp S T AL ZE BRI G Al R
YR KEE D (F1) , AFEPAREAREN. 127, Bk R EZHEH
BHRAGNETERR,

A8 EMBERELL, S A Erms TR ORI S R ARk T8 B ki i
B RAEARAR, HEETE. x 200 DTN TSN, TR A R T KR
HEME AR, =200

Ja TIEBAZE R BERE 4 14 T M M B K A= i
i, TREZEGHENAEERANLEGR, &£
A FREG LR BV ESR G Jy k&N
MTMTIE EFIORTE/MER, S0E
RN F ] iz 18 B, 240 J5 T 22 5 kG RS B T

AR, SRR, M BGEM B EHEE
24h, THE/NR B RN TE S ¥R I A TE®
(E14~15) , 3B, EHEPREMEDY
AT, Asli/ g B B X R R AR
197 o LS s FE B FEBEL/INBR /NG 48 SRR K e
FRERFARG A DGALRRA, %EF
MEE, LT TFRGILLBAIGBGRRE, B4

P R BE . TR 3T 00 FE 0 7 458 B/ B

Elo ZMBGTEESL, BRI K bR R ARG . B, %

B, EREREYS, RETE LM E R R MERELAAE T, 538 N AT 2 35 BB AL B

%, APrhEARPERMARER. x 200 HMEBELREZ,



Gl

) o i
WEABHURMBEE, EMNSIH. FltEREMBEHENS, x200
TR TR L Te—— e :
e AR RBAEBER E, BHE B .
W BRI RS WINRER R ENT, KLk
B, Al Rn a1 P AR B 1 R B R B
REIGRES, EHBERNAEBRANERN,
Y g T g, AL A 5 A FELJS 6,
R EAERNE IR BB R LS5
60% M409% . LM AN B 8 EE fE 24~ 48
b, BHEATFEEAIGREHKELE, 4B
AN UM TEER, T B IR P B I AE - B &
I RN R E, AEBEEAERRN
BRI, BABUNR P R B
W%, MREHEERMEZ EF. R,
B IR B AR, B TR M R R B R R,
Ja S RTE F B B M B U L A o
AT T WEILE, BHEmHhEERLLRES
AR A ST e ey B EAS IS0 SRR o5 TR

RE R, 38 P 0 T L B RS H B H  L B AR TE , R I U SR 1 R o BT
IE 7 19 10 5 5 BB 665 7 300 M FEL U o5 P 2 A B B W , 55 L b5 L 0 400 1 5 o oG M e, £
ZRIEFER R LR TR, EHURERBREE LXARE. 85, EBEE 3R
HOWEIT, BRES W R X B R B R b R, B R E NS
FHRRPG AN ESRE, bWEBRRYEVRDIEERKILM L, Flin Dixonds#
# PRSI A MmE A RS B, ERGBESR “mE fa | Bk
“BEL” B, BEERGESERE (blind loop syndrome) MEHT, BT R ZH
RS, ERGEABEVBEETY,
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PALL~15 408 v iir S o e R L 5 f 24 bl ST Bl N B R 6 R, JE R4 KIE . x 200

AP 5, AR YE I R AR5 S BB R S THRE T, TE B RRE . 15 BELI 7]
e, BRI TR 2, BRI, BEMEEENNERBEZ AU,
F 1 AT LI 02 20 BOBe 2 V- i WL R A 4 ), 2 FH L HL T AR 2 M il S v LB L HLE 3 (myo-
eleciric activity, MEA) , iR AEBS#5 M5 E NN B ) hfE. Brolin% £y KRG AL L P&
YRR 240G R “RATE” WAL, BB/ NBRIBLEZ E) W E AR, Hipsiashl by mR B
PHASBJSFF “RATF” #FH, /NBNLEIZE SRR FREE7200L £ OO 0D,

LHRBRRER T R BEHENERZ —5, bR ammye. a0 R % R
B R GTRENRFOBN R IR B R B R L % R, HR
KBEERERGEWBY K. W, BEABRL. KWUARBEERAH, G EHEH
OO0, BARRRHIEREEA TS B R R T A ST, HERLBHERE R, EK
HEEBREEM AT, BRMERENZFER,

RLIHARMEE], wpapEEEERRRNE, BTHEARELE, G- EH
B R SG RPN AR, BE N W R BB BRI RN, ROTWM AR, &

FRAMG AT, BT BRI SR B EE R, ELEFINERATIFORN
RAEHREZEAE,

2 ¥ X M

{. Thomas MA, et al, Strangulation obstruction in germfree dogs. Surgery 1965; 58:37~46
2. Heneghan JB, ¢t al, Intestinal obstruction in germ-free dogs. Eur J Clin Invest 1981: 11:286
~290

3. Holeman LV, et al. Anaerobe Laboratory Manual, Afh ed Blackburg,va,virginia polytechnic In-
stitute and State university 1977

4. Finegold SM, et al. Bailey and scott’s diagnostic microbiology. 7th ed, The Co.,ST. Louis,
Mo. 1986:914

6. Deitch EA. et al E[fect of oral antibiotics and bacterial overgrowth of the translocation of
the CGI-tract microflora in burned rats J Trauma 1987; 26:386~392

6. Dixon JM5. ‘Lhe fate of bacterial in the small intestine. J pathol Bacteriol 1960; 79:131~14
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7. Broido PW, et al. Microflora of the gastrointestinal tract and the surgical malabsorption
syndromes. Surg Gyneco] Obstet 1972; 136:449~460

§. Drude RB, et al, The pathophysiology of intestinal bacterial overgrowth syndromes. Arch
Intern ded, "1980; 140:1349~1352

9. Gorbach SL. Intestinal microflora. Gastroenterology 1971: 80:1110~1129

10. King CE. et al, Small intestine bacterial overgrowth. Gastroenterology 1879: T6:1035~1065

11. Tabaqchali S. The pathophysiological role of small intestinal bacterial flora, scand J Gas-
trenterol. (Suppl) .1970: 6:138~-163

12. Brolin RE. The role of gastrointestinal tube decompression in the treatment of mechanijcal
intestinal obstruction. Amer Surg 1983: 49:13t

13. Playforth RH, et al. Mechanical small bowe! obstruction. Ann Surg 1970; 171:783

14. Lausin M, et al. Myoeclectric activity of the small bowel in machanical obstruction and intra-
abdominal bacterial contamination. Eur Surg Res 1988; 20:304~-309

15. Brolin RE, et al, Gastrointestinal myoelectric activity in mechanical intestinal obstruction,
J Surg Res 1985; 38:56156~523

18. Tannock GW, et al. 1974. Influentes of dietary and environmental stress on microbiological
populations in the murine gastrointestinal tract., Infect Immun 1974; 9:691~598

The Obstructed Intestine as a Reservoir for Systemic Infection

Ma Li, et al, (Burn Research Institute, Southwestern Hospital Third

Military Medical College)

It is well accepted that intestinal motility, absorption and secretion are alt-
ered after intestinal obstruction, but whether the normal bacterial barrier funct-
ion of the gut also fails after intestinal obstruction is not known. Thus, we tes-
ted whether after simple intestinal obstrction, bacteria would translocate across
the viable intestinal wall to cause systemic infection- within 6 hr of intestinal
ligation 1 cm proximal or distal to the ileocecal valve, bacteria had translocated
to the mesenteric lymph nodes (MLN) and within 24 hr after intestinal obstru-
ction bacteria had spread to the liver, spleen, and blood stream. Bacteial tran-
slocation rarely occurred in the animals undergoing laparotomy and sham intesti-
nal ligation, indicating that bacterial translocation was not due to surgical str-
ess. Bacterial translocation induced by intestinal obstruction appears to be due
to several factors including, 1) disruption of the ecology of the normal gut
microflora leading to intestinal overgowth with certain enteric bacilli and 2)
mucosal damage. Mucosal injury induced by mechanical obstruction appears to
require the presence of bacteria, since the intestinal mucosal appeanrace of germ-
free mice subjected to inestinal obstruction remained normal. These results indi-
cate that the viable obstructed intestine may be a resevoir for systemic bacterial
infection.

Key words, intestinal obstruction; bacterial translocation
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t. B SE R

TR HkE A ¥ Edwin A Deitch * (R BB

# B ASRFABEIEESLANRDYED, NEEZEHERTERBRERE., =
WIEH, S ARBET 7 RE, REDY @ P aRRERENT, TERRERES & KN
U RETTHREY (P <0.05) . AEEHARE, LEBTERADHHBES GITHRE
REWTRI000% (P<0.05) , HI, shpBHbibZAES G, 2, o TEEME, mEhkZ
AL, #ERREHYIAE G AT I Y B AR R R R R e 45 05 2 (R Ut R R S TR R

X@ia fAERIE, TTAMRAL, MMEs NHESSIEN MERHL

B MR R MAEVIR R B WA LEEEZ— DO, B RHARENFH
RENEBRRERZE SR B RRZEE, EHERHRFRMTHRERPHNERS
B4k, URBEFERRNEREREIIEION, REBEIRERITEK D KRR
BIRERFRHROY, EHNKREDRZHR, BEPRAEERRAGRHENST, BET
MBS RN, ETEANMASEEBEEG HE AR B R WL RR
REOMO M, FERBEEERSNAT, BHIREAERYRENZEER.

1 HRanE

SEEE 3 A ERBUNE (SPF) /idks1A (CD—1 | nREH) , Rid s [, mMBELY, Mok
EHMH. FPAMBRILEGEIL sARA. HEWEERME ( Pentobarbital, somg/kg) , LK
BETITHEE, SELITFSE, fAs STFRELSHLDHYERE. FARF 7 BERSY, HBRBEMHRT
g (MLN) | PR, MR, 23R EEME MacConkey FRg TR L 532G FFEIFn i Bais AL
EFRETHRIERERE, 37CHH 24, Xﬂ'ﬁfa’ﬂﬁﬁﬁ‘fiflﬁ-ﬂ"ﬁiifﬁfiﬁ%f‘f‘ﬁ, IREE R I BEAN B R AR R A
B0 FrEkshY L SESRIG AR FIAPT20-ER 45 #47 %5 (Analytab Products, Plainview,NY),
G Finegold bR iREE (S,

RN IR EHAL, FEFBRGBRDIMERP (Fish Co) eh ) k. BRI K
FG, BEMEZMRTHBEIE R P JB-4, Polysience, Inc,, Warrington PA)Y ., IB-447 F %
2EmE, £10%FEEERE, OlympusdtP BRAETIEIFEAR,

SRR FT TR RLEAT R T T A

2 &R

FEEASE LAY, BEMEERA AN =B 3% T 2 a8y (1) o Firf 34

A1 miEmg A EMmARKkes (MLN) 94 pnEfE ¥

ﬁ . _ MR MReT FRRE
Mo i) KR TR R ——
IR Mi/e mg/d]
b o N 20 59 5 0,5+0.1¢
FARI R 28 gH 27422 Ftht
R4 33 33%2 24437 18,7+2.4

1. BEMEBE G ERRUMLNRAE H A K0 E 45 SR,
WREE-MLNPSHEEBREMN (CFw WP mdEiREonm.
2. SRMENAREEZEREE (P<0,05) .

LB SR RN Shreveport [REETINE
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SEORERY . BRAE LI R MAR IR ARBI A K, SR SR IO B A0S, BE M HLah s rh R 4T

FREZEHRD (R . BAIBMRANKELTMMEN KRBT E, & RV ERFENEER
HE,

BB ELIES, BUANEIL. G THNHEXNBREREEREERC), FUAKBHNET
PIMERTNRETAER (F2) . BAMEEALIYBETUERYE TS  AXNADY, B2

2 #% % F M & E*

SCR 44 LU G F & FHEREH AERITE
d M| 12 3.641,6x108 8.8+4,8x108 9,1+3x 108
FARXMER 23 1,3+0,6x 108 2.3+1,3 %108 1,4+2,6%10°
BREEEIL 33 4.3+31%107 1,243.5x 109 5.6123x 109

*HEUEEHNERT S EAEERNSR M2 FR,
LREH U FER. MRAEEEESLNOSINSAT, FhamEBEnaY, BHEG FENERKEE
MERRAEBEHEY BFMT 10067 (P<0.08) (K3) , MM, {EAMSHELET, HEEHE

2T

£3 MRMEEI A R R R R DN E T E T LA

BRERY b3 G #H W REE AR
’x 22 1,2+0,3x 168 1,110,4 x 10° 2.81+0.4x10°
17 11 1,3+0,9x 108 1.5+0,8 x 109 1,240,7 x 1010
Pig 0,05 >0,05 >0,05

GEE R LB s B S A A 0 AR R 2T
il GITRIEESHRIER A ERA —CNERR.

BAYMBEREM, BRFEILT BE, s/ BHEREKN, & AERHRTH LRBREMR
BRI RIS AT Z K IR, (B RREBIRTUR L R M SE 3 (B 300 UL S, JREE L HLB) AT AE
FEIITIK, D&ERRALEL, RIAFMENHARERNTTE, B ITREKFEFERARELE,
ENREHFAEA, RIEMRRITAEE (F1) . (B2 ME 4 SR N a4)

! { P

BEL T Bl s, TR B/ NE TR IE R AR,
CEXABER KRBT EFAREE. x 200 x 200
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g3 MEEEEILT HigA g ga 45, s
MRS R KM, 50T - S B L e M 2 R K b Rl B B4 FARIEUNR AT B % x 200
X 200

3 itig

MAT, FRATEL DL AR (] B B 3 A AR B, AR Al S — A s R, T B
AR AL WAV R I T, 195 B BRI e B A IR T, WAL K i i R A iy a8 5%
mi) B A PN S U RS I T AR R S AN TR, IR ,  WAMRES R S N L 5 R B R
fitiff Y (nosocomial infection) (M, Ja T LIRL- - A R hERAR T 5 2 B 40 &
g&m@;{%ﬂﬁ(ll)(lz)(la)o

304ER], RavinfiFine % ifiil, AN SFBLHIEREEILT, BEENEE
MIEKRBEREEMNY, LG, FLMIBIES, MHEMENERARFLEANSEMFELRE
B@aanc - gt SRR, TIRENSERMIERN RIFRFER~67% 28, MeFHRHEER
MIER BB ERI5~45%, HE, FBEEH, BEhkZBE, SRABRNEEHER
WA R EEERBEEO®, &if, Cahill%km, DIRGEEHEEIEEBE 1 480
FEWFERAKERNSFROENERE N55% M £2F. Bk, HieeasmRERy
&, TR 1 LIRS 57 (Detergent) & &%y, Wi BH 1k P985 I 5 i & A= 0D,
S 4h, XTI EKEFRNERWEREN THRESEFERNSRMELEMFERZ —,
BEHTARBEEZE, WERRHNZEREYS S (RES) ffRERS ANGECY MIERIIkA S
BE, WRPIFTAES:, AR ARBERRANERENBEQMEY 15 I I o F K
500,

EFR BRI G R, NEEERARNIE R, LR gAEsS, #
FERFEER T, BEPNMEGEEELBRREANRNIES B &Y, HEELREE
B1E, BEPHESTRERBG, FEG FREME. W ERLEDIET N, MR R %
FUARREZMAE MOOD RSz ihiE s, HEEEHE 7 A5, BB EmS0% (11/33) #
iy kA I G AR HOR AR 9 Rl R M, K29 TR R B A1 2 I 05 14 8 e e
RUBTY% (2/28) (P<0,03) .
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Bile Duct Obstruction Promotes the Bacterial

Translocation from the Gut

Ma Li. et al, (Burn Research Institute. Southwest Hospital, Third Military Medical College)

Experiments are performed to determine if obstructive jaundice promotes the
translocation of bacteria from the gastrointestinal(GI) tract to visceral organs.
Mice for experiments are divided into 3 groups,; control group(Cg) (n=20), sham-
ligatated group(SLg) (n=28)undergo laparotomy and manipulatiion of the portal
region, and the ligated group(Lg) (n=233) have their common bile ducts ligated.

7 days later mice are sacrificed, their visceral organs are cultured, and GI tracts
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are examined histologically. Results, of the Lg the bilirubin levels elevate (18,7
mg/dl), incinidnce of bacterial tramslocation (BT) is higher (33%), the cecal
levels of gram-negative enteric bacilli are 100-fold higher, subepithelial edema
involving ileal villi is present, indicating that intestinal bacterial overgrowth is
s major factor responsible for BT; in the other 2 groups the bilirubin levels are
much lower (0,5mg/dl), incidence of BT is lower too (Cg 5%, SLg 7%), inte-
stinal mucosa is normal, Conclusion;absence of bile in the GI tract allows enteric
bacilli to overgrow and the combination of bacterial overgowth and mucosal injury
to promote BT.

Key words, bile duct obstruction; extrahepatic translocation; bacteria; com-

mon bile duct disease; bacterial infections
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