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EENEREMUAREARBENERCEDRBRABRKECEMEBEALMEEFAE W, BiTHKERES
EHREARGEENE/ REZBMGBED RHB¥PHMER. AE B Wistar KK 24 REHENS KT
ARSTEA. EHEEEIEREARERS, SN EBATRER AR ITRKL. EXHER.EXTT#
Bk, BB P ET. B HRFEE F- o (TNF -o) . H KA - 6L - 6)KF. FHE 30 R KRB R E
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Role of intestinal lymphatic pathway in pathogenesis of intestine - derived bacteria/endotoxin translocation in
rats in shock NIU Chun-yu* , HOU Ya-li, ZHAO Zi-gang, ZHANG Yan-fang, JI Jiah-jun, QIAO
Hai-zia, ZHANG Jing, YAO Yong-ming. ¥ Department of Pathophysiology, Hebei North University,
Zhangjiakou 075029, Hebei , China

[Abstract] Objective To observe the changes of toxic substances in mesenteric lymph and portal vein
blood of rats in hemorrhagic shock, and the influence of mesenteric lymph duct ligation on level of endotoxin
(ET) in organs and bacterial contents in mesenteric [ymph nodes (MLN) and spleen in rats with hemorrhagic
shock, and to evaluate the role of l[ymphatic pathway in pathogenesis of intestine —derived bacteria/endotoxin
translocation (BET) in rats with shock. Methods Twenty - four male Wistar rats were randomly divided
into the shock group and control group. A model of serious hemorrhagic shock was reproduced by blood
shedding to maintain the blood pressure at 40 mm Hg (1 mm Hg=0. 133 kPa) for 90 minutes under aseptic
condition, and MLN and portal vein blood were harvested. The specimens were also obtaihed in control
group. The contents of ET, tumor necrosis factor ~a (TNF -a) and interleukin - 6 (IL - 6) were determined
in them. Thirty male Wistar rats were randomly divided into the sham operation group, shock group and
lymphatic duct ligation group. Mesenteric lymph ducts were ligated after resuscitation. All rats were
sacrificed, and lung, liver, heart and kidney were removed and homogenized for determination of the content
of ET. MLN and spleen homogenates were subjected to bacterial culture. Results The cohtents of ET,
TNF -a and IL - 6 in lymph were significantly higher than those of plasma in shock group, and also higher
than that in normal plasma and normal lymph (all P<C0.01). In shock group the contents of ET in lung,
liver, heart and renal homogenate 3 and 6 hours after transfusion and resuscitation were significantly higher
than those of sham operation group and ligation group (P<C0. 05 or P<C0. 01). Bacterial culture of MLN and
spleen in shock group rats 3 and 6 hours after transfusion and resuscitation was positive, but it was not in
ligation group. Conclusion  The results demonstrate that the intestinal lymphatic pathway plays an
important role after compromise of gut barrier function in carrying out BET after hemorrhagic shock.

[Key words) hemorrhagic shock; mesenteric lymph duct; lymph; ligation; bactetia/endotoxin
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R4, R I AT BUG B D R AR/ N E
EBANL(BET) 5] &2 ¥l W B , B AR iF & 5 R AE
RELGRIECIRORKERRE . TIZEREZHERE
BREAIEMODSWEERFFIRT . HEIAN,
i€ BET AN BB KERERE BEEH
PR TSRS Y EURE W B P AR R B
HEEXR MK ERE R, ATBRKML/IEE
BAPH KT HARKWBENERBRE, ¥
15 & 5 KL o 3 7T AR 2% 0L 4 AR 32 K B A 4 41
R —F AR BB GNOS I FRE K—EAANOE
B s SRR T K B i 2 B I o AT S AL R R
B R IR T B T I O R R
RO, BREAREE S AT H SRR EHRER
FREEHTEEYRHEZ RFTHREDIERERL
B G. IELHRERERERERNEZRERGH
fr i BET R IE A 4 K A8 W ok 5 bk B2 9
EEHEHSNBEREDEFFUYRKAKF, FXHARE
KBRS RERC LS R HTHEER.
1 HMES5FE
1.1 Y558 .54 REREER Wistar B X
W, {&E 220~300 g, P EE¥M ¥RV ER
L IREI B FERE S AER S ET LR -ORAT
PRI R B R T T B B . IE # R R R E
WOEH&HKMAOER.SH 6 .3t 24 H;0H
FRAXBBEHALADKWHE . 2R BFARL K
RAGWGBREAGE3Ih e hWATH MEHH
GBERFE3hM6hHNAEH, BH 6 X, 3t
30 R, ZRETKBEZER 12 h, HHKK.

1.2 RmEREERGE . ARRINEHEES
Bk 2% IR E 28 (50 mg/kg) & BB fT 4
S S skMAMTBKEE. SHEKEHFRES
BH 0. 5% WAFE (1 ml/kg,700 kU/L) £ B Hi k.
B 10 min J5 . F B 3 0L B 58 3 bk 2218 i
(KMBENEMEMN 1/5. 2B 1/13 EFEH),
3 min B MR & E A . LT E AR RER
Lamson i, X HWW AR KB EHAZEHERE,
£ % 1t JE (40 mm Hg (1 mm Hg = 0. 133 kPa )]
90 min, & H K B EE R MEARFTEEY, REF. 4K
TEAH G54 M 2o (0 35 ok R 18 1) I K B MR O
(BEXNLIME, N E>20 min) . B E 517 HE I
FARBEIEHATHRREMRCELEH K EH SR
FRANEGREREE T FR AL BFA4A
{UREERFAR AR M BRI .

1.3 BABKREW.NEKLKE. FERRLE

PR ITERFAR  BEAEEATERBSHRAE L
ST RBERCE, A aREE T RBEK
EEEE, 5 W R B B8, F 5K i 5
B RER, BB R SSRGS MR ER, 5
Bl1h,5lHEO0.5ml A£G, BO0REER. B
R AR ESTTEBFR ELH
FRIE BB, B ORI SRR MK . FBRESEER
B2 RBETERFR.SIREFHRBRHKE
VB SR B R K B BB F ARG BRI #R Bk i, #14% E#
I Rk it 3 . B8 RO BB K% Ui v BX R B R AR L
RAEMKEBE ARELE. . EXRER.EFMKEHF
FERARBEHE D, - 80 CTRERFLZN,

1.4 HAAKBEERE KREAMNGHALF TH
BREHE3h A6 h, BFERAAFARELAESY. B
Bt AR O F 4B 0.3~0.5 g, i 3EERKEY
4 CREAE LK, BI04 35 3 51 3K 881K IR Rl
FHAK HETIAREEEED,-80 CTRE
RAEL&W,

1.5 ET.MERIEE T-a(TNF - o) Pl K A 48
E-6UL-6)KFME . AR R IAREFL R
MmFEMAD SR AR BEEREAEKELAL
ERECTRUMAASKEIHER. MK ET §&
(BOUEU RR), BEANMAEWAEBAEYL¥ET
Wtk &tt X B fREmREER AR, AEBK
G W B v (ELISAD I 5€ PR 32 3 B AR R I 3% IF
EWER. EFME D TNF - IL-6 58, AAE
WERNELEEY TERAERAH.

1.6 HAHHEER - KRARGHATRBRERE
3hf6h BFERAFAEEEBERGRBERD
ERMBREAABETFREDIESBSP, WA 2ml HBE
BOARESFIR 0.1 ml SR BEMTREEER
3.CO, #BHHE .0, HEFHE, 37 CHMAEF 480N
EHEMEEK FHITHELI B LED,

L7 Sit¥08 - FRWUHB I HEEGCLE
7N, B FH SPSS11. 0 Gt MR HITRHEF E 5
R VRE®,P<0.05 W ESESGITEEX.

2 &% B

2.1 RIMHEARTIA BB KE RN &KL ET,
TNF - IL -6 97K F(FE DKW EHF ET,
TNF-«MIL-6 WS BHEERTTEEMRER.
IE# 1 3% A K 52 i 3R (P 39<70. 01) 5 IE % Wk B A0
RILMm¥E S ET.TNF -, IL-6 S BYUBEBFTF
# L3 (P $#7<C0.01),
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(R HKEHKRKBENRG 3h# 6 h i .05
HAPET FRHYPERF TR FARLAP<0.05 5
P<0. 01D & FLA KB E )G 3 h 16 h fli FF .0\
BHLHET SREBRFARAULKERY LR EHS
(P #1>0.05), H ¥ 8 F i Tk 5 41 48 7 B [ &
ET 7K ¥ (P<C0. 05 8¢ P<C0.01),
x1 smHEhEXRERERMI#ENLS ET.
TNF - o, IL - 6 & b B (xL£s,n=6)
Table 1 Comparison of contents of ET, TNF - « and
IL - 6 in mesenteric lymph and blood of hemorrhagic

shock rats in each group(x+s,n=¢6)

HAER ET(EU/L) TNF - a(ng/L) IL - 6(ng/L)

147.61+18.9
36.2£13.4"

394.54+77.0% %

193.84+37.4%4

77.77£10. 74
27.81% 7.95*
173.60422.72* %
79.94219.03% 4

EEMER 811+ 3.96
E®Mm¥ 1.274 0.28*

RIMER  94.41£31.65% %
At 6.83% 1.52%2

B 5EEHRERRLE."P<OOLESE¥MERLE. P
0.01; 5k Tk Bt . 2 P<<0. 01
K2 BEXRBEEHASE ET KEMHLLE (xts,n=6)

Table 2 Comparison of contents of ET in organs homogenate

of rats in each group(x-+s,n=6) EU/L

3 ki g L %

BFERY 4.1542.31  0.3840.23  4.4540.96  0.51£0.19

hEH EFFE3h 7.74+1L46%  1.18£0.63%  9.13+1.87%  3.69%1.16”
EHE6h 7.68+1.12%  1.5640.62%  7.70+1.93*  2.1140.27"

ZHE EHE3h 5. 1741.36%  0.414£0.24%  5.99£0.83%  0.9340.20%
ERE6h  5.5740.67%  0.33£0.10%  4.5540.30°F  0.3440.15%

W SBERELE . XP<0.05,* P<0.01; ShFEE L.

#*P<0. 05, % P<0. 01
2.3 BAKRBRBKEE . BHAKHEEFRM
HERED - KEHARBTRABERE3 h.HR
BHELETPReHAHHRELAR, RALADRE
HEOHEREREEHE:MBESG 6 h, HRE
HEGRBRAR TR SR OHERE LBV ATH
SR R BREERK SHLAKXBGRBEMKE
HGRBEHRAEL TR YEAEEK.

£3 BHARBRREHEENNAANE

EFHAMER =6

Table 3 Positive results of bacterial contents in MLN and

spleen tissues of rats in each group(n=6) H

BREKCLE 3
A5

K& CO, O, K& CO: O

BFERE 0 0 0 0 0 0
R EHE3h 2> 2 2" 2> 2" 3

2 4

HEHE6h 2" 2 2* 4>
ZHHE EHRE3h 0* o* 0% 0* 0* 0¥
HHlE6h 0* 0* 0* 0* 0* 0#

B 5BFERALE. P<0.01; 5Kk EHELE. * P<0.01

3 W i

ERMHERRELERESRP . HFAXBEmMTI&E
WHEEEYE HEFRESHNE R BER
eI R RS M8 BET, AT i R Rtk e i &
BEREX.ARTEBEYREESIRTEEXLER
HREM. B, BE%IARE MODS K “ix 4”38
By WREBGH B HBE  ARMBATHRYE
W E&HARBRBEREEVRE - KITH KR
BEYEERC, AFERXOEREXRN G RE
W B B, T4 9 K R A B P R 4 B R A B R Bk
PR BZ 40 D, 38 R LG8 i T 5 LUK TR 1T 8 Bk i 3 5% 5%
BEHEAM, AR IRGRE .,

kB AR )G i 3R R B VBT B AR B T RE R RS
B ARG B A R A PRSI Rk R K
L 3R RN 2 9 B 1) e Bk i » & B AR T b S R
ET.TNF -a.IL - 6 S B8 &E® TR # i
I IEF M IR B IEH K E K, R K 7 B
HEREHYERTIRHARRAGHNEERR, X
HEWURBHAG THHREEEH., KEEEEES
—BEHEAREKEE AL ARER . BEFE
FEN, YR EEHEEANEREBL.AE
F SR WK T 5 AR 3 4 40 (B0 A9 T RE B SE
L EENEAREESREER G TYHELE—
ERRBIER EREEAZLEMBN EEQ. A
BZRGTHRY B, LS8BT AN E
AHEEP AEHBEEMREI RS> FYFELHE
EAREBEARARANERELHATHARCER
B E 3 . T 64 . 5k I T 3 A4 i 1 K 8 T 4ot
EEEMK,FIEFPEEYRELIHEREER
&5 FE R B R, 5K m AR 5] A SR
BEMETHRBESKE SN ZHABIREY, B
T R R M R E A, BRI T S E
EE, XUEHEREEFTENEEYR UL
WESEMGRBEREERE NEMNZEFEEY
BB, BAEE T X — .

ELRPFRER E, RITWE T4 F B
BEEEEERETET KFWEL, X R BEK
B REEHSHTTHE SR, RARTHAARE
HEM . L. EHAFET SEHBEEBTRTF
REARGEHAH: MG RBEREENHEIEFT R E
HEHEREER, BALEVTAEETHEEER
BREGAE 1, T 45 4L 41 0 TE 40 B Ak K . 5 136 B BHL BT 3k B
i B S B R B I, AT 4 F R E M 30 ku By
LPS.BEEMEMAEEYRUKHAERUE B
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R A M LR, X M B 3L R U B
M EHEAKEBEFEARTHKRELS BREKEE
Be— A I . 1 BE U A b B RS S IR
FUIWTHTFFERGG A AETEFRESERXR
fhiE R EETIRE T M AT S 89 BET,

LR, A LR L R BN, IEH K BRI P8 3R
HREBRUREHBEHARFEEHENET, ER
LMY EREE XEENMERELT LD
BET Al FHBEMBRKHEREINGEET ©
REZHEEAGHREIER . ALRGRIEERN, E
EWEBRPHET BERTEXMRK, EEZHKKE
SR mE M, 5HEESECRERNLS L8
XAl R T A E S —RF AR EE
1 37 AR A B A Il A T R U R, Bl otk
W — RN, EHEN BET P HERRNEER
Mk AR T R A5, 1T ER BR O & B AR R E
ET /KFF8 , A1l S8 a1 BET ,4H [ T# ki
ET 5B THMKRER XBIELTAENKES
BEENEESBNARY UKEREEAFER
HELXUEET ANERER . REHNL TR
K AL G B A 2R 5 % X DA 52 2 TR UK HL B, AT
SRS E RGN EEERE.

G LR B RABEKRE LYW T K K
KB EFFAREGMG. KM %NS HEREEDE
TR SENY BET, ALK THEEZFEYIRE.
AREFEAEYREHAERCEN 2B
AL, 53X 3 F P AR A PR 28 B B9 4 5 “ IR A0 BN 7 LA K 4R
FRGAERRNEN., BERMENBRBERE
¥ 5] AR 7L B MODS B E B R R F IR 1, LUK
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SEAYEEE FIEEZER-o«(PPAR-ORREKHEHHZEFHEZEEREPHN A, EXANTARBER
& T PPAR - o« MR BB AN LR T ERBLE ST MODS MW, R PPAR - o BF 4 8/ B (W B4 #1 PPAR - «
HEBR/DR B AT, HE T HER LM 500 mg/kg X MODS, H: 41 /5 18 h %I i 23 B 2 47 M 18 45 3 WL 2%
12d R EMRT R, ERER - WEEHBERZHESIRMTENRERN LTS BEEA/NORG . A H AR E
RBESEYBEEMEALIEAYEEZEAR . CEEALERMIERDMENEAERMEEZME  ERA/DR/NBAERG

HMBEABRERFFTEREEE T BAHE, ZP5EIE PPAR - o SE BN EEXMIERESAESIE K MODS EHEPER.
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