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Abstract

Intestinal barrier dysfunction is related to the
development of various clinical diseases. Recent
probiotic studies have shown that the adhesive
domain of surface layer proteins of lactobacil-
lus can exert protective effects on intestinal epi-
thelial cells. The role of tight junctions between
intestinal epithelial cells in regulating intestinal
epithelial barrier function has been established.
Besides, intestinal alkaline phosphatase (IAP),
protein phosphatase 2A (PP2A), and intraepithe-
lial intestinal lymphocytes (IEL) are implicated
in regulating intestinal epithelial barrier func-
tion. In addition, great attention has been paid to
the association between intestinal stem cells and
intestinal epithelial barrier function.

Key Words: Intestinal barrier; Probiotics; Tight
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junction; Protein phosphatase 2A; Intestinal in-
traepithelial lymphocyte; Intestinal alkaline phos-
phatase; Intestinal stem cell

Liu ZH, Qin HL. Recent progress in understanding the
molecular mechanisms underlying intestinal epithelial
barrier function. Shijie Huaren Xiaohua Zazhi 2010;
18(33): 3501-3507
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A E AR, WITE CHRE il IR S5 ol 11 1 1% 1
(intestinal alkaline phosphatase, IAP), Jifd i N 55 [
WEFZ 2 A(protein phosphatase 2A, PP2A)WEE 1L
Ja 55 B I f (tight junction, TI)4% & IECH
T2, W L 5 40 B P9 9k T2 41 B2 (intestinal intraepithe-
lial lymphocyte, IEL) %5 115 Dy e fl/Ni 14
Jid(intestinal stem cell, ISC)HI #1516 E/EH %%
KVE. it B B D) e 2 8 5 Wi K 22 Bl o 1)
R R VIR AR, T il HAE HBLED I R
S REREE S-S

| FEREBRHRIRERBEBXHERIED
REBVERIPEFS

1o b B A DAy U TR AT VAT i B NN i % £ B
J, PR 2 AL S DR R R 2 R T
ifig. BRI OR LBV v B BT IETEC
PToAE. FLRR R M T b B PR 4, W T
46 R A A MAR D% H 1 I R AK 73 A1, e B0 1k
R 5 2 1 o Bt s 5 A LA R .
FURW], ai B AN RE R E N A 7R R
K, HiE R4 2 Rl S0 m i K &
I T T DT S A Y 8
SRIECIH] (5% 4%, PRI IEEE T, MHIIEC
T, SR iy A B R R DFRRIL, fd
W AEFHINF-k BIITEAL, 98D b B HZUA Tk L
S i K, 385 Tollkf 3244 (Toll-like receptor,
TLR)E 5 1A% N o S A ) Wty 1 185 5 0 0T %
{A&y(peroxisome proliferator-activated receptor v,
PPAR-y) A HLRAEH, LIFTR A T (n
IL-21. TGF2R)&MILL, T AL 5 40 il K 1
TNF-o» IL-1B+ INF-y35 (320K, FLER AT b0 il
BEL 1 S S50 A I o ot ) RE B A B R A — 32 Y
TRIERT, XK BUIRLEE 45 4L A B 80 HAY
B0 O SRR A, AMHBE BRI AN A I I 2T 3%
IR, 175 T I BRI TR AL A i (uridine diphos-
phate glucuronosyl transferase-1A1, UGT-1A1)%y
J8, T ELORE FFF I B /s M 4 308 325 41 R 5 3 e
AT ORI R, FeAE HIBLHI AT BESSTEC A B F 0N
c(protein kinase C, PKC)#zisif A <. HF
FFE R AT 4> 7 (mucosal addressin cell adhe-

sion molecule, MAdCAM-1)F14H Jig [a] 5 B 7 F
-1(intercellular adhesion molecule-1, ICAM-1)7E
TL-10KE PRI R 53k T S50 35t 92 M 46 1 98 /0 B b ) s
ik, BRI I8 20 B V0 S SO P
T TNF-o RTINFE-y [ 3 P,

U JUAE I T FLIR AT b & B L] O ST A,
LR AT B 22 11 2% A (surface layer protein, SLP)X}
N\ ZEIE CH) Rl B3 11 A 45 HC AR 37 18 A2 1 27 Dy i
A SRBEPE VR . SLPANE AT LA 541 B ) 4
A0 ML RRKBT, WO AN N A S e g AR, T
A T 38 A A A B A BEL T AT AR RS2 AR SR 1)
A0 B RGBS YE. H AT LR AT M SLPHE ST 2 4
AR A 23 B ORI B 5 AT T
F, I BUBER, S RANTE, 1 FIALHT AN
T, MOLHURRE AR ESS. IRAT AT I
REPEHL . 2l S 56 58 13 21 (1) FLIRR AT v 6 2 36 I
HAIMP2(F411455-755aa), & &%kt T Caco-2
AM 5, W] AR TIHI G (1 IR X M F-actin
JEAS, [ T 300 K B (enteropatho-
genic £.coli, EPEC)5 g b 5z 1 1857 1 14
mn, HHERK/MAPKAE 5 P 8] T 2%
FEMAE Y. BES, R AR R A E
H RS PER TN B B (micro integral membrane
protein, MIMP), 3£ 561N FEIR, AHX 43 F R
#2476 950 Da, 731 30 C;5HsoNg Oy, S, FLRR T
TIRBR 2, F13.1%, SFH159.90. g2
UKL, MIMPRAR S L TIEC ERJREHE R 2
A8 HMIMPRERIFDT S A - IL-10, TL-6
4, {2 98 P FIL-12p7098 /0, FHALRETIH 40
I3 Z (WA PETAN ML 1(T helper 1, Th1)41
E@‘[S,‘)]‘

P AR 3 3 AT A v R RUR S 1 1
SLPZE R Fv B4 52 Al IR AT I 1 1)
Ir AR ARG, PTESRAEE TR R, A
T INIF TR SR FUIRAT 1R it s 1y BE e i
B3 36 1R T S MR 7V

2 IN%SIhEREINEEEEZIER

T 3 A7AE T TECHEIT 5 iy P AH AT 40 B JE ), 2
IBCHER 32X, Ho 1 W ii 22 P B A4 k) L
A7 EPRPE B R D e, AR SMIFF ST R IR, EPECHERK
KA e T, AITHAGTECIIBRFE T BE, 51 485
A0 S U TNE -0, INF-y25 () 4316184 ™. TL-1036 R i
BRI BT P B TE TISE AR, TECTE 3% 13 i,
M 51 B B A SRS T IAS B (455 5 R 2 B
{5 5 ME N "2, RS MPKC, 41 AMS
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5 15 P (extracellular signal-regulated kinase,
ERK), AHCI#A% S iR I S % G F R 1(Z0-1)
AHIH% PR 1% % 5 1 (ZO1-associated nucleic acid-
binding protein, ZONAB), 72 #% £ [1NaCo, 4l
JEARR A, Ras, BEERILAN F L0 R igf s,
i DLPKC I ] 338 PE i i A0 2 o 2

AR RWFS R I, TIMISCE (A BB IR AL}
IECHE R I ThREA T ZL s, IEF 5L F, 3
P41 485 [ occludin 1 22 % B RN I 2 BRAVE 551 15 J5E T PR
1k, T L SRR A5 T LI B R R A, (H
FUREIR AL SR 3G 5 ) 2% 5 ke i 16 o o T 1) 483401,
TECIEE MG A T, A7 2 Rk
B, RO R 1 5 R PK C i SR ERK 2545 5 7>
FREEE, 91 H 38 AF-actinfR 4, S Eoc-
cludinff @Ak 235", ZO-15 TIRIAH HAE F w59,
TIZAR, WiE bt b D e IR, Hxfoccludinff g
AT A IAAROE I AR 3, wTER. T A Tyr-398
A Tyr-4028 AR 51, WATHE AL T Tyr-403
A Tyr-40447 25" 55— 5 & I, Tyr-402,
Tyr-400LL K Ser-40810 2 5T i 4k 715, I
WA RE S R LEECK LRI C K24 K oc-
cludinB§ R A6 115 55 R A FEPKC-n A 5%, PKCn
AEMEETIA ¢ 8 Hoccludinfl &k, & HZO0-1,
ZO-2FZO-3MAHEAEH, SR REEN, W
171 £ M cingulin, Par-3F1Par-6 /4", Claudin
B B AR R AL, TRk, Wik,
F KB ClaudinZ 45 )5 K B il
i, AT 5 4 i A A 8P, Claudinsf
—NINIRE BT HLe (1) 22 /04T K, Claudin-3F1
Claudin-4[f) 55 AN LTIMTE BLfn 4k R5A7 K.
MClaudin-1/ 28— A4 5 B B Claudin-1
53-80XTTIM A5 kg EEEMAE R, fRohscss it
— b E B LR 08 BRI I 18 b R 40 B 1Y) 38 03 1
T A% LA B A 1 . SR B A
BTz o- 1R A, FE0E g
B B B AR A S occludin-ZO-1FN4% 2 fT 25 /4% 2R
% (E-cadherin-beta-catenin) & &4 [ T 51 7071,
Bt — 0 s iy b 2 40 MO T I 15 &5 4, 1 in A
ZO- 1 FR A PR 770 X B IR TI B 45 AT 2L
VEHE.

BT IAH DG 2R [ 1E 4EFFTE CBE B D fig Hp AH O
S PRI N 3R IA R A 5 PR AR S S A AT
RREAEY,

3 PP2AT IR (L SIECATBL X R
PP2A 5 T I e 1E 57 Bt 1) g 1) 4 7 52 G A 6.
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PP2AJEIEC N FE 1K) 22 % %/ 75 A TR (Ser/Thr) &
IR NG, AE40 MR T, B 5 ok b
TEH, 25 N AR 2 A5 5 30 2% A AL B A A it
FRIGURTA, N —Fh 2 T BER, PP2AYEYEFF
IECIEH AT S A, REEH AP A
AEBAEH, AP E R SO SIECH )5
AT FHERR ARV, JUILTE O B
i AR ZEEH T, IECTHT M2, PP2ATE
X R RIS T EE R EER, W RE
SEIBCTH T 5 P ARk B P47 1) — AN 45 PR
WHFLRW], PP2AXS /N IECHI LS HA 4l
HEF, HHLHIT A S PR CR T BUAZ R GR N
4E(eukaryotic initiation factor 4E, elF-4E)45 &8
[11(4E binding protein 1, 4E-BP 1)) LA
2%, PKCH LU FPP2A A5 1 m, M#iHIPKC
XT4E-BP1IBEIR AR, JF B4 i 5 1% D1
[FRIE, 250 53 250G Ah 1) B 1 s/ e 41
5 R B (MAPK/ERK kinase, MEK){i5 5 il
PR UR Y, BELIT AR T T S2 AR T 0 A0 R T i
12, JAEBidHEE A (Bel- S5 R I T2 (1 L 1) 7
AT ETE U 1384 0, S0 A0 R 8mT DL o
PP2A 5 Caco- 240 i fAH AR R, T PP2AH)
700 T W 2 AR AR RO Caco-2.41 i bt P
hie B, AR INTECHBHAE, PCIHEZE
PE, B SZO-1FRIEE P A5, PP2AY
occludinf¥I/EFIA7 A 32 B4 P 7E L CR i ¥ B 1
B, e BSE Seef 5 o TR, R AT R
R AL 5 SR ORI, ko, PP2ATRT LU ASTEC
JHL 5 A AKEFRT G, A At PR AN TG A 55 Ser308
HIS erd73 2 @R AT 40 1 FC 35 E, MM ffRas-
PI3K-AKtHUR T IR A AZ AR, seit R, AW
filf 1R £ (peroxynitrite, PN)REWMIHTEC P p3 8k ifij
fEPP2ATEAL, J& # FMBIAKtIEPE, 5 RIEC
BT PP2ALE I TEC L P9 STAT3 ) i
At FOA o AT LA L EDNAR &4l
HAEE/EH. PP2ATIHIFIAE S FSTAT3 -4
AR HERNBER, 5258/ 52 RIS
SE A T A5 F8 S TAT3 IR B % 1k /K - 3 A1
i, WH& S R EAT 2 O EZL AR P 4t
STATSb K Bl R IE ITECHEW A TLR2 1M %1k
NF-xB, FEUECH LR TN, Wi s &
iE S N N EE. HAETS4% b5 40 il & 7 STATSbIT)
T REI I TNF-a /13 1K P A& Ik -3 (caspase-3)
FINF-« BG4, M HIHEITECH -2, PP2A
Watf5 5465 R4t EEM GRS EE, L
T LWt 5 38 R Y S M TE C A 3 A

WA #H G 5

i B T 2 dE 6 AR
BRI A
MAEEHEE fo
BN ROk ECia
50 % it R B
EEkaHEHS
REA BT R,
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LEBATH A @&
aw R, kR
2m Ji 2k £ R K %
B B Mk B BR B Fo
JO R N B G B
g2 A ST 69iR 4%,
N T m A AL
st W B o fe T
WA AR E
&L

34, PP2ATE P3G nmy A py J 4 i — AL A A
fifi(endothelial nitric oxide synthase, eNOS)_L[f]
Ser1177 BRI, HMHI G, MIAENOS B
Wb, T TTECHIPE T, PP2 AR iR 241
JH0 ) 3 B 11 AR A P 5 (cy clin-dependent kinase,
Cdk 1) M4 e 732 145 H (cell division cycle
protein 25C, Cde25C) 45 Hl 40 a7 2273 %2, 4
[l W PP2A B563AEFIHICdc25CIrITE AL, FELAS 4N L
(RIIE % 234, (R TECTE 17

MIECHI A Ca” PRH I 2 I REVE LPP2A
HAEPP2A/CFIPP2A/ARIAIE %, 1T PP2A IS
N AEIHINF-x BRI E ST TEC IO T 3R, X
YeRE M R P TECH T 5 AR (- i LA T
YEHIPY. PP2A Y 14-3-358 (38 4R 45 & 4L ik (1 i
LR (histone deacetylases, HDAC)Z Fk A bt
HARSI14-3-3 1 A 45 G P 1, ] H L2547
R AL, T AR HIP P2 ARHZAT £ 2 IR
AEH], (EHDACSTESN Mot b 2R 4, FEAIC H i) ik
DRI fR 205, SEMITE CIAZE KA 5 2P0, B4k,
PP2ANRasfs FIEEIET A 1, vl Raf-1
[F)Ser259 Rk, HPRSSAEME A TRaf-1/)

THBRAZAL KU B AMEIE T, S Raf-1 2 H T
ERKGE 115 1, (R TECH I 5 it 5252
B2, PP2AT I VERERR AL STEC T2 7
Az, LA KL W T B B Dy e 0 4E R A DI
KFR, AAENIECH B (1 — A S EH 5y 1
PP2 A RE AR TEC I 1L % ThRg, X iz 18 Bt i
DIRerIpi A 4G 2 = XL

4 |APREBSRVRISIER N, IRIF B2 IEINAE

T BRI o A T AR & AN E, MiEss R
PEIAPRAL G il bR ), AR ILAE i 7 3
DhfE H A ARG 2D ZE AN TN g B
GRBRIPIR S, LA T3 1 77 R ORL 1) 1 3K 70 W
N 7] 7178 ek A R AR T E RN N
KT 5 Y R R N, TAPYE PR R i,
I fig 5 38 TS AR Th RE A 0%, o 4R IR
1 i B B 2h R AT R Y. BLARTA PR
BN BT I B (R S A Dh RE B g, A H LA g
R T 017 38 0 3 on R S S0 AR n B
JHE, AHLAPXS T 9k 18 20E SN, HERF IE & 1
I REAT AR, SRt s ol B
¥ 1 JZTAP mRN AL D, 1T FHRTA P A B
B R T Wil SE AT, SEBG IR, TAPHE
Z I (SAS TRV TG A0 6T L P S O RBURC 48 n, di id

MyDS88 IR IR FE A T~ 52 & (tumor necrosis
factor receptor, TNFR)5 | 2 {7 1i Pk 21 it SR £
SARN (R AE . T AE T 18 45 A1 1 R AT B 1y 41y
Fo e 9 R A ) S G RS Rk, TAP
X5 T B 1 JE SN, A R M 3 R A
TEH 1 bE b T e RO MAER]. i TIAP
BT RARS, Refs Xt R R BEAT BN KR, B
1R N AR il b e B, 1 24 LPS B oK i 2
PRI B SR AR o — s ) o R 82 D 2= S I TA P
fR 7 A, AT 5 S80S )™ R FR) JORE AT R S .
LEAAED. WIFERW, Whibp Tt =
YER], HCO; 1T LAYE ANTA PXS py YV IR AL 5 4)
(K T 1, 3 A ATP G 38 1 P2 52 (A T g — 0 48
IHCO; 5035, PURFI IR A REWS 51
EHERE DR, MAEH B N E FRX 4ERFIAP
e EEAE ), DUHRA N TAPHI &L 7T fE
BeytER, & T B T i R R 1) R R
TR M. RS se B8R W, 1A PRE
G IMHINF- BRI P, MTIEERLPSXIECH) 2
PE, $0HIE0R R ATTE CIRZ 22 MIREA, dEdF IE 3
{1 ) o B T i, T TAPRS B /) BN LP S 75
BONUK, TR AMNEETAPSLP S 21 ) 2
CRARI. LA AR IR APRIFR /)N B2 B TG
WAL RE S, a2 W] 052 BT JORER 3, T
YR K I ANIEYETAP 5 I 18 98 5 43 210 S5k 2%
fift, HLARIIE R T KA I R KT, B
BRI, 75 31 S RERIIM Caco-2, HT29
ATEC18x Al HUTA P 73 s I 19 5 FLIE 1, FAL
#il 5 MAPK, NF-kB, calcium, LI &R RRARTT
(cyclic adenosine monophosphate, cAMP){i5 5 1
IR, HAE AT UM E i FD(actinomycin D,
AMD) BRI PRI, TAPY 235 1F 5 it Bt b 1y
REAT T ZE A T, X i e B 2y e B 1 1) 7 v L
AWAER X

5 ELEBHRER, RiIPBREEIDEIMER

AR, Mt s B O S th RS T — 2 R
TELJEA7 T i TG I 41 43 40 e 1) s )z 4
P 5 35 RS A 42 Ak 1) — AR S R b R A, A
¥ G 92 Bt i v e A T B AR Y, WL
Y Bl M5 28 BRI L R i 2 (), R IEy-8 5
R, A HGy-8 Tk 41 M52 14, 1= C D4
CD8 bk, Hayday2 I s IEL 5y b 1 Fh 4l
TR AT i R T AN R S 1 A
WREFEH 2 BT 40 2B, (45 CD8-a-B
TCR-a-p IEL; BRI MIAE R E AT 4l
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R PR D e S 7 T A T
I A0 E TR 408, AL HECDS8-o-o0 TCR-
a-B IELFITCR-y-8 IEL, X HEAH M /A LRI A
RER LA W, /NS EER T TCR-y-8 IELH (T
R0 LR HUT 1 %-5%, 1T 7E I8, TCR-y-8 IEL
A 1R 1430%-40%. TELFL AT 532 (1) S % W A0 A
K7 A Ti e, AN H e 8 4 L B Ibk 0 40 i 1) 44 o
Refe, M HARSZ B4R N SN REON f8 73 1 2 Tl
4N ¥, WIIL-2. IL-4. IL-3. IL-5. IL-6.
IL-10. INF-y, TNF-a» TGF-B%%. t4h, IELiE
AN )40 M 274, LS S Y R B
S A0 R 4 T, NN v 1 DA K K T 4
FOEEAE FH, 0T 4 R i 015 10 bE B Th e A
FEMVEH. y-6 IELA]=4EIL-5, INF-y, TNF-a,
TGF-BE540 bkl 1, B A4S, MFasHl
FALZ AT Fa-B IELFla-a TELKIZN M FEAE
M. WFFUR I, TEL W] AR IE B30 5 11 4 1
ZO-1, occludin, LK Z%BZE#4>Fconnexin 26,
FILCD3PLEA] LUl occludinff) & 1%, A BT
{4 i bt B T Y. CD4-Cre 541 fifg Rl 1% 1 1Y
c-Mycl¥2RiE, 9P/ b CD8-a-p TCR-a-B
(RTELA0 A (1) Fcaety, G i b i) i & i A7 AECD8-
a-B TCR-a-BINTELAH i, {HIFANGE A 45 ) ist
P G e s 1, JLIG T B8 ) R B, PR TS,
SLHLHI AT BB TL-1552 440 A7 BRI T2 2
FIBcl-2 3011 9%, BB CL-25E e 3N
c-MycHltFE4i i, CD8-a-p TCR-a-BIITELEL
IS IELSTECK R V), X b ik th
AE HL AT BB U R, TR B0 i 52 Ay~ 3 Y
(IELRES ORA 1 b b (1) i Al fig 1, TCR-a-B
CD8-a-B TELAH i1t 5 Be 70 WA IFN-y Re B 44
bR BB D RE, ELEE B L BELAE, 3G Ko
Y H R N g 1, i AR HI R TEN-y R B /s
BUNAS B B v i, TL-15fgtg il (55
TMEKIL-15R B, Jak3FIS TATS ) vl 300 4 filf R Ak, 1
W HE T FBel-2FBel-xIEH, 1 5PI3K.
ERKHISTAT3 GG, MM 115 T8 (1) 980 s Y. &
BB e DRIt TELGS 4 15 10 3 ot B 2
A, MARPTECASZ G R AT EEMEH, IEL
ARG 20 B R - ] Be AR H i 1 v Bt 1) R s
BITI T 2 —.

6 ISCOIREVEIETS Ip B R IEINREIEISFToE
1S C A i Fi M B 53 oA (1) LA 1 0 o
B AR T E C I BE 4. ISCHEAE T/ N
I, B LIRS RS R AN S, fE
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18 3 A0 A T RO B R AR R T, T AR
PR HE 7 4 3L 2 YR o Ak i RERY. 1SC—Fh
Zhe T, —AEE A SRR O i
() H e M He g s e e 1), HAE A YR T i B B 1)
BEBEAS K0T vk B8 T AR ME RS, 2hw)
SEIOHE LR B, /Nt 1S CFE A g i i/ s 34
PETH#E A0 M s, @t SIECAH BAEH, (/Y
Jo B R T REP>. /NS CRENS N IRk 5 %
5 R 117N B R I 980 S5 N B 2T Ak B,
FEREANEI B L G5 P TR A0 L = A=, T /N
B, U A S A P e A 91 7 B AH SR I
PRARIS W], T3 7 B Ty e R i 1) S8 4 980
PE 3 (1) 585 AR 4552 /N TS CRE A ) I T Jk s
13 38— i, A DGR FE B
Jo AR R ) Sl T K, T I R A R
SN R R e T 1 AR A K T
Il RIS IR B, s MR PE NS CE il A R
SN B, HAR ML P AR AR IS TR <1 h, Jf g
ok 55 A3 WA AR DR 1 A, O REAIR B B
G5 SNV, 0] G T 1E 5 D R R AT —sE 1
Y. WL, ISCH ML 5 Snai 1 1E A
IZIE, BT LA Wntf5 5l i s o, H
AJ LA AT A 4R 41 i 2E KK F(basic fibroblast
growth factor, bFGF), TGF-B, TNF-a,, LA T4
A KK 1-(hepatocyte growth factor, HGF)[f] &
5 ok, L2 5p53, c-fos, c-jun, p38Filwtp53
SR IL S, NS5 HTECH e R
A R E AR TR € M5 RIS C
A5 4044 A R S 1 40 T 20 SV AR D e B A 1)
i f s 2, B TS C H % H A ik 1
Jry S A 6 4518 52 fie ) IS CRITE CHL i1 B
AR AR, T T A0 MR 2R SE )
3 3 T A A L S A BRI 4 i LR AR
LIy e 15 () 41 P B2 R 4, ] BE A VR IT
B B DR B G ( 2807 7. B2, /N 4i ot
J 38 J57 s Ty e R A5 1R B ¥R AT — € IAEH, (HH
T AH BT A T2 28 W B, AR FH R BL TS
7 B IR

7 518

JV3E Bt I 1 i 32 453 5 W PR 22 B e s A7 2 L 1) 6
F, HRE. REKREBHURIR A E LS, SME
T AR IR E I SR, BBt
I 3 6 P DCATE 7 AN s 1 ok 2 25 1) o5 R 85
P03 TR 1A TR s T S0 T U B W B ) B S AR T
BB, MBS 2 FAEW SRR E,

WA R
ALk A G,
WA, HF
AT
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Abstract

AIM: To compare the effects of femoral versus
portal vein administration of vasodilators on
portal hemodynamics in rats with liver cirrho-
sis.

METHODS: Forty-two male Wistar rats with
liver cirrhosis induced with carbon tetrachloride
and alcohol were divided randomly and equally
into six groups, which underwent femoral or
portal vein injection of nitroglycerol (NG), pros-
taglandin E, (PGE,) or isotonic sodium chloride
(NaCl), respectively. Hemodynamic parameters,
including portal vein diameter (PVD), portal
flow rate (PFR) and portal vein inflow (PVF),
were measured after drug injection.

RESULTS: There were no significant dif-
ferences in PVD, PVF and PFR between rats
undergoing femoral and portal vein injection
of NaCl (P = 0.1742, 0.2372 and 0.6566). PVD
was increased significantly in cirrhotic rats
that were given vasodilator agents, however,
there were no significant differences in PVD
changes between rats undergoing portal and
femoral vein administration (P = 0.0516 and
0.1225). PVF was less increased in rats under-
going portal vein administration of NG and
PGE, than in those undergoing femoral vein
administration of NG and PGE,; (P < 0.0001).
Comparing with pre-injection, PFR increased
in rats undergoing femoral vein administra-
tion of NG and PGE,, but decreased in rats un-
dergoing portal vein administration NG and
PGE, after dosed 10, 20 min [NG¢ 4.98 mm/ (s
*100 g) £ 0.62 mm/(s*100 g), 4.31 mm/(s*100
g) + 0.46 mm/(s*100 g) vs 3.62 mm/(s*100 g)
+ 0.38 mm/(s*100 g); PGE,;: 3.96 mm/(s*100
g) + 0.56 mm/(s*100 g), 4.18 mm/(s*100 g) +
0.50 mm/(s*100 g) vs 3.63 mm/(s*100 g) + 0.47
mm/(s*100 g) P < 0.0001; NG,: 2.93 mm/(s*
100 g) + 0.22 mm/(s*100 g), 3.13 mm/(s*100
g) + 0.21 mm/(s*100 g) vs 3.70 mm/(s*100 g)
+0.48 mm/(s*100 g); PGE,,: 3.65 mm mm/(s*®
100 g) + 0.22 mm/(s*100 g), 3.36 mm/(s*100 g)
+ 0.21 mm/(s*100 g) vs 3.84 mm/(s*100 g) *
0.19 mm/(s*100 g), P < 0.001].

CONCLUSION: NG and PGE, are able to in-
crease portal vein flow in cirrhotic rats with por-
tal hypertension. Administration of vasodilators
via the portal vein is not superior to that via the
femoral vein in increasing PVF in cirrhotic rats
with portal hypertension.
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AUAIEL, XTPFR. I 5 A A 4234 B A 0 B 4% A,
i HAS [\ 45 2577 XA H TRl A 22 5.
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1 REEHE TR AR ROV ATRIRA RS IS HERE). A: SbHz FETHRRRS whlaFIFZHAZA L x 40); B: D
TSRS wEIFIEHZUE L% 100); C: KRER6—7 wk/EHFIEHZE L x 100); D: KER3—4 wkSFFIFZHLVEE( x 200).

R 1 HEREHIREEA IR ARG ZOXY R ERIDARED DS IS0 (mean + SD)

S— NGy NG,

48751 4575/F10min - 4525/520 min ARSI Y575/F10 min - 45745/520 min
PFRImMmM/(s - 100 g)] 3.62+0.38 4.98+0.62 4.31+£0.46 3.70+0.48 2.93+0.22 3.13+0.21°
PVFImML/(min - 100 g)] 4.43+0.81 6.98+1.19 6.07 £1.26 4.29+0.59 557 +1.17 5.32 +1.06"

PVD(cm)

0.1657 +0.0079 0.1943 +0.0207 0.1843 +0.0162 0.1586 +0.0038 0.2043+0.023 0.1971+0.0214

°P<0.0001, %P = 0.0031 vis NGy2H.

2.2.1 PFR: NGy A% 25 5PFRI WGP, 7110
minf i) 2575 F-20 minff )5, NG 4145 25)5
PER ] 051, 7E10 minkstA] S AL T-20 mink[a]
R, PRI 2507 AR AN [ (0 I T 1k it 322 11
Al 72 S AT Ge 7 1 L (P<0.0001); PGE, 41
252 J5 N10-20 min 20 2838, PGE, 4145 25 f5
M10-20 min'f BB, PRS2 77 AR A
(B T) AT D P ot Jek 1) AR A 22 e LA v 2 i
(P<0.001); NaCl, FINaCly,417£10-20 minpiFhss
2 75 AAE A [R) PR B TR] 5t ) K A0 1 A% A G 22 S
(P=0.2372).

2.2.2 PVF: NG, AING, 4145 24 J5 PVEY I 5 1%
i, FPVEE10 minfif 5120 minff, fANG 4134
i/ FNG 4, HA SFMEZE 2P = 0.0031);
PGE,, MPGE, 4145 25 5P VFX B B3, 1
PGE, 414 & /> T PGE, 41, HA WHMES
(P<0.0001); NaCl;;FINaClZ17E10 minF120 min
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PR IS T R 8] A2 A TG B S 22 7P = 0.6566).

2.2.3 PVD: NaCl;, M1NaCly, ZLPVDAE£10 minfli20
minP§ AN I [] (U TE I B 22 5P = 0.1742), 1
NGHIPGE 414 2 J5PVD¥IH B & ik, HZE
AR 277 A JE R % 7P = 0.5125, P =
0.8556, %1-3).

3 I8
ARG Ak ] 5 K v A R AL A H R A A

PIAN AU I IR 2 U R T I I 2
B AT A AR T R TR 46 8 PR B2 T

P BE 38, 30 TR RS2 BE, 3 .
JHF P v BEL 3 PRI Js A LA 2 DR 3 R ) 42k DR 3=
HUBPE DR 22 45 L) 32 21 4 A R i /N i T e A
JH A SR 255, T I SERE 38, AR S0 2
T 2l 701k DR 35 A 4 T o 552 ) L 1) A2 R 4 B (he-
patic satellite cell, HSC)i% L™, i1k JG (THSC#

WA # 5

ARG A B E
Z IR ET ik
2 M) 7T VL HE )
ZAER R, R
SEBAEY o F 2
BEAER, Bk R
S 17 # IR A AT 5
JE ) 69356,
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mzRAEZE
KEHIER T f
Bk 2 4 AT

AT B & JE 8
BHAAER, mMEBLA
R 25 2h AL T VA
3 B IR
JF A3

_ NGy NG
PGEf8%R — —
4875R1 LEZA4F10 min - 4574/F20 min 4575R1 BABI0min 45745/520 min
PFRImMmmM/(s -+ 100 g)] 3.63+0.47 3.96 + 0.56 4.18+0.50 3.84+0.19 3.65+0.22 3.36+0.21°
PVF[mL/(min - 100 g)] 4.08+0.58 5.37 +0.63 6.33 +0.56 3.69+0.22 4.30+0.30 4.67 +0.35°

PVD(cm)

0.1657 +0.0199 0.1971 +0.016 0.1929+0.0229 0.1600+0.0100 0.1986 +0.0241 0.2029 + 0.0269

°P<0.0001, “P<0.0001 vs NGypZH.

- NGy NG
NaClE#R = —
LEZARI BAB/I0OmMInG LBAB20 min - 45ZARD 45745510 min 48745/520 min
PFRImMmM/(s - 100g)] 3.44 +0.54 3.67+0.44 3.39+0.55 3.06 £0.85 3.09+£0.81 3.03+£0.79
PVFImL/min - 100 g)]  4.47 +1.07 452 +1.07 4.58 +1.05 3.73+0.95 3.79+0.98 3.81+0.93

PVD(cm)

0.1586 +0.0069 0.1486+0.0107 0.1514+0.009 0.1600+0.0115 0.1600+0.0082 0.1571 +0.0076

Ko WUNLBN AL 1, B4k 4 LT R 40 i
AW AE D fie s X 4 0L 490 T 1) B e 388 o ok
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BEERE N B < msh D ARE, AR
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)50 T VR IKRR S s i o 24 )5 E B TR
ki 245 75 2Xn] DA RGBT T Ik Hs ) 1)
[FJINF, A58 /NS~ P- 241 Bl ik s MCa 4. BT, AT
YA T T IDKE N LA 7 00 m] e 4 ) 1 9
5K PR 56 0 S i K 4 23 A28 /).

TiF TR T S 7 I /65 245 - TR b i o R i
—% M A (nitrogen monoxidum, NO), K% M5
P oRAEH. NOZ PRIy (L8 Y o, 5 ks
FAET S RGP, Al — %A A W (nitricoxide
synthase, NOS) ALK 2R e A o T2 R 10 ™
AL, TR 5 4 b 1) J X R S T R AL
K, 5P BERR 1 (cyclic guanosine monophos-
phate, cGMP)/K- T3 1", #Ca> Wik, MY
gk, PrLAER R, BRI RRLLIN Al A, S Ak
5N AN M B S BN Ol D, i 5 e 4 TR 1~
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A LAk 98 E S 802 o /N A 18 R A
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Abstract

AIM: To observe the changes in the levels of
intestinal cytokines in rats with endotoxemia
and to investigate the effects of treatment with
Tongfu Granules on intestinal cytokine levels.

METHODS: One hundred and twenty male
Wistar rats were randomly divided into three
groups: control group, endotoxemia group and
treatment group. Endotoxemia was induced by

www. wjgnet.com

a single injection of LPS via the caudal vein. The
levels of intestinal cytokines were measured by
ELISA and radioimmunoassay.

RESULTS: The level of IFN-y at 24 h was sig-
nificantly lower in the endotoxemia group than
in the control and treatment groups (32.93 ng/L
+13.17 ng/L, 37.14 ng/L + 6.70 ng/L vs 23.21
ng/L + 8.65 ng/L, both P < 0.05). The level of
IFN-y at 12 h was significantly higher in the
treatment group than in the control group (39.96
ng/L +8.26 ng/L vs 29.64 ng/L £ 10.78 ng/L, P
< 0.05). The level of IL-4 significantly decreased
in the endotoxemia group at 6 h but increased at
24 h compared with the control and treatment
groups (11556 ng/L +17.67 ng/L, 124.39 ng/L +
26.02 ng/L vs 83.36 ng/L £ 27.24 ng/L, both P <
0.05 or 0.01). IL-4 level at 24 h was significantly
higher in the endotoxemia group than in the
control group (107.96 ng/L +10.86 ng/L vs 92.21
ng/L+17.62ng/L, P <0.05). The levels of Foxp3
at 12 and 24 h were significantly higher in the
endotoxemia group than in the control group
(028 g/L+0.037 g/Lvs0.24 g/L +0.041 g/L;0.26
g/L £0.029 g/L vs 0.22 g/L + 0.041 g/L, both
P < 0.05). The level of Foxp3 at 24 h was signifi-
cantly lower in the treatment group than in the
endotoxemia group (0.23 g/L £0.030 g/L vs 0.26
g/L £0.029 g/L, P <0.05). The levels of sIgA at 2,
12 and 24 h was significantly lower in the endo-
toxemia group than in the control and treatment
groups (2.43 x 10™ £0.23 x 10, 2.18 x 10™" £ 0.27
x 10" vs1.66 x 10" +£0.25 x 10™; 2.76 x 10" £ 0.22
x 10, 2.64 x 10™ £ 0.22 x 10™" vs 2.09 x 1011 +
0.20 x 10™";2.48 x 10™ £ 0.31 x 10™, 2.25 x 10™" £
0.44 x 10™ 95 1.88 x 10" £ 0.45 x 10™, all P < 0.05).
The level of sIgA at 2 h was significantly lower
in the treatment group than in the control group.

CONCLUSION: Small intestinal mucosa injury
and deregulated inflammatory reaction can re-
sult in intestinal immunodepression in rats with
endotoxemia. Treatment with Tongfu Granules
can protect intestinal immune function in rats
with endotoxemia by reducing small intestinal
mucosa injury and bidirectionally regulating in-
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fik B
BE: TN EEhEr KA AL LE S
F 8 B B P 24 1 B A 3T 69 v

Jrik: 1202 & Wistar K R AL A £ %+ B
(AR, W FZ e (B)A A P 253657 (C)4A,
A28 3 AR UG TR 69 AL B 18] B (24 64 12,
24 h)oF 40, Bt B ROEST ik L
NHZ A, KR BB 2 R W (ELISA)
R BT T Ja M0 Ty ik, A 4L P
S IR B NS ikt R R G
(sIgA).

&R A, CHINFy& 2 /£24 W& TBA
(32.93 ng/L+13.17 ng/L, 37.14 ng/L+6.70
ng/L vs 23.21 ng/L+8.65 ng/L, ¥P<0.05), C4L
INF-y4& %12 h¥l B & TA2L(39.96 ng/L+
8.26 ng/L vs 29.64 ng/L+10.78 ng/L, P<0.05).
A, CZIL-44% /6 h"l 2% TB4L(115.56
ng/L+17.67 ng/L, 124.39 ng/L426.02 ng/L
vs 83.36 ng/L+27.24 ng/L, P<0.053%0.01), 12
BZAIL-44 % 24 hiZ A4 2 H %(107.96
ng/L110.86 ng/L vs 92.21 ng/L417.62 ng/L,
P<0.05). B4LFoxp34-& £12. 24 KA 2
¥ (028 g/L+0.037 g/L vs 0.24 g/L+0.041
g/L; 0.26 g/L+0.029 g/L vs 0.22 g/L+0.041
g/L, 3P<0.05), C#LFoxp34-%24 h"l 2/ TB
20(0.23 g/L30.030 g/L vs 0.26 g/.£0.029 g/L,
P<0.05). A, C4slgA422. 12, 24 hAZH
FB2A(2.43X10"+0.23X 10", 2.18X 10"+
0.27X 10" vs 1.66X 10" £0.25X10™"; 2.76 X
10"4£0.22X 10", 2.64X 10" +£0.22X 10" vs
2.09X10"+0.20x10"; 2.48X 10" +0.31 X
10", 225X 10" +0.44 X 10" vs 1.88X 10" +
0.45X 10", 39P<0.05), C4L5 AR AT L 12
2 hi B 51K,

St WAEF hE e RS, Wi S A
SIgAR, Y, B F 4 K W FIL-48 08, ) 6
¥ % Foxp3¥ %, it X B FINF-yi& V", W
SR ALK A K BB B KRB R
S e S He R ILAR ). R R 2 3B AU T A

X MERIMIE; BREs+, EmBkL o
HRBEREBA THER

P, B3, 6, SR, TER, IO, ASKRIVERS
PBRREED SOV RBERERINTIER. HFRENEK
747 2010; 18(33): 3515-3519
http://www.wjgnet.com/1009-3079/18/3515.asp

0515

B WiE A 2 28 B DhReb i 25 &1k (multiple organ
dysfunction syndrome, MODS)H fx 5 524", H:
P05 R AR5 40.5%. 8 i B s o e 140 n
SEHEN R A FEBAY, RIEMODSHIK
A . Y S e B A G I e
gy, A 7 A R T A R B A B R R T
IR, AWFSCE R S S R 5 N T R
ISR ] i B 3 53— T 503 B v 247 38 IR A0 1+
TRAEHL, IR T S S S 56 AR i

1 #RR73E

1.1 M4+ SPFAAd R & Wistar K U120, 445 &
200.5 g+12.3 g, W b 5T 4l R 46 S8 8
ARA PR W] SiAGIR G 2 85 R T ¥ Fl(lipopoly-
saccharide, LPS, KIZ#f i, 055 : BS)I £ H
SigmaA ). KRHAL 2 -4(interleukin-4,
IL-4). T4t Z%-y(interferon-y, IFN-y) A& Xk
5% R -3 (forkhead box P3, Foxp3)& & ik e
2 W it 2:(enzyme-linked immunosorbent assays,
ELIS ARl H 5 &0 B A6 5 300 28 5 A Yy s
SRR T K U A 5 s T A g K
£ M A(secretory immunoglobulin A, sIgA) & & il
SR G 8 A I ) 5 0 1B Gt 5T RE T T
rh 2438 T SR (16 5-20050901) I B b 5T K3k i)
2.

1.2 77

1.2.1 # 4 4G5, SERYIBENL 7 R IE
WA, WERMGEA PB4, Bl
40 5. R Cheng 2 )5 v 7 P 75 38 MU AEASE
B, R RS TR, HARENIL0
mg/kg, B4 K CAESTLPSIE I, AZLiE Sk
PEERIK(1 mL/kg). RN TER G RN 2145 T 259
WEH, CULLL T BT SR L ( FE 40.5 kg/L), A
H M BALE T35 FE 25 MA/K. JERL 5 5 v I 7] £
2+ 6. 1224 RIS A SEB0, UM 2R
¥ P9 A IEAT RS
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=1 SERBRBLINFZE (ng/l) N2 AR
EGECBUR U 3
Ao JE BF M A6 BE %
4R 2h 6h 12 h 24 h BHTHREA
e BB A A 6
TENRA 32.564+12.56 21.19+17.80 29.64+10.78 32.93+13.17 FHMR, THRA
ASRIEH 33.81+16.66 36.69 + 16.52 32.28+9.30 23.21 +8.65° HEEhEEE W
PEBITA 3356+ 13.50 29.74+13.18 39.96 + 8.26° 37.14 £ 6.70° h L IE B 69 AL,
- o 25 4% 47 A

°P<0.05 vs ZXENYIBLH; °P<0.05 vs IS =INGEA.

1.2.2 FHLIRIL AN H IR A Z -4 (hema-
toxylin and eosin, HE)%x a0 £ A7) 21 Jill s 2
95 B 4R
1.2.3 % % 9% 5 FIL-4. TFN-y&Foxp3#ainl: B/
Ja gL I )3, B0 JE B s, SR ABC-
ELISAVERL I f % 7+ 1.
1.2.4 f7 N5 slgAsbil: BUNE A 25402 g, I
AN4.8 mLA# Eh K 78 73 v, B0 G B, SR
FHBCH G 7 24000 i 3 25 (R sTg A B o Af
FHA4x B B0 AR T (3 [ Beckman 24 7] )Rl 11
WAV IR EASE. DN hsigAs &
HEREATER AN REE R, DHFRROK
5 SHIE AN D) BER A X 45 F .
BritsE kIR A I SPSS18.0% 1 b 3 K 45,
TR R Hmean = SDFE R, FE g4 52
AR TTFERH JT 250 4T, 2 W34 % L g
S-N-KAG I /7 v, P<0.05I\ A 2 5 A7 i & k.

2 B8

2.1 FHRIEFBCE IEF ALK R R
Zlese, BERST, LRMMWESIER, KIF
I 70 L 7K Ji B 58 A MO i A R T, 1 4 R AL
KRB R TG 48, LRI,
BRI AEAT 2 M gl e, h 25967 LK R
RN G AR R, DREHST, (Hn] W 2545,
R e AN BH 85, ] W2 58 PR Al v v (T ).
BZH Je CAYITE12-24 W Rl B 45 M 5ot d5 1 4.
22 MR B IE S TR

221 KX REF: WEERMIEH AL INF-y & &
724 hiH W BERAIG; TR 25367 7612 Wi e T, H
7524 hEb P2 2 AR I 2 T (R D).

222 WREF: NERMAEAIHHLIL-45 5
766 Wi W BRAIC, (A 7024 Wi S THian: th2vasr 4l
JEH B AR, (HAEG hEk P # 2 e 4 B S T .
W 75 2 IMUE 20 41 2 Foxp3 & S AE 12 5224 hiY] i
Thin; P25y AL B, {HAE24 hib
FIAEL W] PRI (R 2, 3).

223 RS MsIgAB T N R MEA A2, 12

www.wjgnet.com

1 KEFHEALLRBESE(HE x 400). A: IEHFXH
2H; B: INBEARIEL; C: Hh2h7a 4.

J24 hi BB, 253897 4 AE2 hE W B FFAIK,
{HAE2. 12224 hib 8 2 I AE 41 A B 2 38 n
(F%4).

3 1Tie

T ARORE, S K, B R A8 R v 2 4 R LA
HWHCR . AR, SRS, VIR
FEI T 7R, Hh R R RS R
AT s (R FH O B R B, 3 R SR 6 1

By, 1R B
i W % 4k BE A7
PART B .
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W@ 5 F M ® 2 SEABHALIL-ISE hg/l)
A M, A

U RS- )
A I A A — 5 49

pax:l 2h 6h 12h 24 h

TENIRA 82.40 + 15.85 115.56 + 17.67 94.19+17.48 92.21+17.62
RS RIDEH 98.20+15.77 83.36+27.24° 97.90+8.76 107.96 + 10.86°
EEE R )= gz ] 90.65 + 23.56 124.39 + 26.02° 95.68+13.71 96.94 +11.34

°P<0.05 vs Z=EWIRAE; P<0.05 vs AERIMELR.

xR 3 BEARIHELRFoxp3SE (ng/L)

pax:l 2h 6h 12h 24 h

=EWRA 0.20+0.051 0.25+0.033 0.24 +0.041 0.22 +0.041

RSRINESR 0.24+0.017 0.26 +0.033 0.28+0.037° 0.26 +0.029°

BT H 0.22 +0.045 0.25 +0.035 0.25 +0.034 0.23 +0.030°
P<0.05 vs ZXENTIB4H; °P<0.05 vs NS RINAEA.

R 4 BERREARSYSIgASE (x107)

ax’:| 2h 6h 12h 24 h

TENIRA 2.43+0.23 2.64+0.55 2.76+0.22 2.48+0.31

RS RIAEH 1.66+0.25° 2.47 £0.28 2.09 +0.20° 1.88 +0.45°

EEZ) e gzl 2.18+0.27* 2.45+0.35 2.64+£0.22° 2.25+0.44°

°P<0.05 vs ZENTIRLE; P<0.05 vs REXRIDIFA.

TE 0BT AT IS (R LR L A S A g
B P B 2% I0E 4 OK R G IS A AR B 1 g,
7R 7E IMODSH 52 i (78 B 2 —, HAif I
RIS s o 1 RN B AR A H
SRR W 6 B L R A, 0 7 B B RO B
B A S5 A G, 1 HR 25 ¥R 7 ALK BN H 2 SR X
Tl 453 49 P T40 A 58 P B 2 IMLE ALK B,
e 24 30 I ORE T DAY A B 3R ILE I A Y 3
X B R ) 453473

Vg 3 780 B 47 2% o it A2 i 28 B o I 11 S 4
FIGHS 53 T R M G i S I, 2 AR 43 A 2 A
FA Sl i S e Bk R 1 (BAsIgACh F2) il iE
RIS P AIAR B 4 oy 2 AT S e s PR 4 M, 3 1)
SERAIE 1) JR R e D el sTg A i G i
(1) BN 27, ARFFEM S22 N 5 & M AE LK
BV 9 7 sTg A et SR AT, 33 FH TV
N B 1 7 A s Tg ALY D g WH 2. 32 2RI, iy I
T IRTRURL S sTg AZKFIR1 5, 1 B SE R RORE 1] LA
HEsIgA =4, WAL BIORG W e D RE I VE .

SIgAMA G W2 TR E A s, T
R B 0 A R T bR AR A TT a0 S AN TR, I

FH A B T B 40 M (helper T cell, Th) & 75 7Y
Tk 240 . (regulatory T cell, Tr) = F5 B 2% 1
TVEH. Thal S PRI R Th1 A Th2 2 (8] 111 3)
AP AEREN LA ) IR S gt FZ. Thi
0 1 32 AP WA A IR T IL-2 S INF-y, /40 o
Gl B 25 AR 2 M B AU N Th240 Jifd 3= 2245k
I K FIL-4 KIL-10, /it SAB gz 2. A
HIF 9 I PN 2 3R INUAE 2K B 21 2R L-40K 15
B AT 1T i 388 0, INF=y /K AE 5 A BRI, 3705 P9 23
B4 MU I iz 38 Th2 40 i ) B8 G kAR 5 3 58, Thi
0 0 ) R T IR AT, BT 98 S I 58 kARG I 4 i,
TR 98 SN BIRAR, JE SV, H 5 559, e
S E RS, B A IR T
BERMAER Thl. Th240 i iA21k, 3 24
gEUL N R 2E IR S, TP 25ia T AR R
Y1 ZRIL-4 L IN F-y 7K P34 5500) 41T 18 35 250,
M55 P9 75 25 URE 41K R A I AR 4k, 1 W3
RS JCRSE A PN 2 2R IRE F U T R BT R R NV, 1
WA 3O A A0 8 0 S I, 5K 8 e I A8 A 381 0L 1]
VR, TR S 55 16 W S ie Th .
ARG S N BE R UAEI Th [ Th2 (2R
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& B Tra0 A S 102, R T ot s ] LA 6B
VPR EEL A0 L P 4 B B A 7 A, T vl 2%
IEFoxp3, JLARIRARIL ELHE R M5 Tréf i fr) 4 4
B DY RERE R IR FE AR TR I A 5 2% A 2H
KA L Foxp3 & 48 s, $on A 75 3 UAE N
J BT e Wi RS i, 3 SRR 1Mo rh 2k
ALK BUF oxp3 384 AN B Sk, 158 W] v 24 T IR AR
W] LA Tedf i D fE, A 2GR g i G e 1 4 .

4
1

10

11

S

Wilmore DW, Smith R], O'Dwyer ST, Jacobs DO,
Ziegler TR, Wang XD. The gut: a central organ after
surgical stress. Surgery 1988; 104: 917-923

sk, T, BAMEE, J5ee, T, FxEL 1087612
75 B IRERR IS LA AMEIR R TR R E. HE e ER
SRR 2007; 19: 2-6

Wood JD. Enteric nervous control of motility in the
upper gastrointestinal tract in defensive states. Dig
Dis Sci 1999; 44: 44S-52S

Reilly PM, Wilkins KB, Fuh KC, Haglund U, Bulk-
ley GB. The mesenteric hemodynamic response
to circulatory shock: an overview. Shock 2001; 15:
329-343

Cheng PY, Lee YM, Wu YS, Chang TW, Jin JS, Yen
MH. Protective effect of baicalein against endotoxic
shock in rats in vivo and in vitro. Biochem Pharmacol
2007; 73: 793-804

Park MY, Kwon HJ, Sung MK. Evaluation of aloin
and aloe-emodin as anti-inflammatory agents in
aloe by using murine macrophages. Biosci Biotechnol
Biochem 2009; 73: 828-832

IL-853 1 N NF-« B AL 52, thE 255518 2007;
23:1451-1454

TRHE, BriEER, BERTy, FEART. & IO R AE
EEAniaANERE TR0, FE P2 2%E 2005; 30:
1670-1672

Shao P, Zhao LH, Zhi-Chen, Pan JP. Regulation on
maturation and function of dendritic cells by As-
tragalus mongholicus polysaccharides. Int Immuno-
pharmacol 2006; 6: 1161-1166

RFSEE, TR, skBss, kT WBISERFFAIN
TR ARG R G0 2506 T 9. hEfE
T AR 1999; 11: 262-265

W2, RO, BEIERN, =B, Fa, BAmEE, S

12

13

14

15

16

17

18

19

20

21

22

23

24

25

TBIRIURI RS 22 25 B DD REFR IS 22 & 1E B I ZDRERR 15
ERRIE AR AN, hE T EELS S Eakdh
2006; 13: 327-330

HARR, BESENN, B, MR R L PR
/NGRS R R A T PR PER S &
2kt 2006; 13: 331-334

B SR, BeENN, TEE, BT, B, S 1@
HFRRLIET T MODS'E J7ZhaEREmS 140041, HHFAE A
(k5 2006; 14: 3358-3362

KA R E AR B (R E . ThE
PHEAZE & 445 2008; 28: 784-787

Werther JL. The gastric mucosal barrier. Mt Sinai |
Med 2000; 67: 41-53

Nagler-Anderson C. Man the barrier! Strategic de-
fences in the intestinal mucosa. Nat Rev Immunol
2001; 1: 59-67

Johansson M, Lycke NY. Immunology of the human
genital tract. Curr Opin Infect Dis 2003; 16: 43-49
Van Leeuwen PA, Boermeester MA, Houdijk AP,
Meyer S, Cuesta MA, Wesdorp RI, Rodrick ML,
Wilmore DW. Pretreatment with enteral cholestyr-
amine prevents suppression of the cellular immune
system after partial hepatectomy. Ann Surg 1995;
221: 282-290

Liau LM, Black KL, Prins RM, Sykes SN, DiPatre
PL, Cloughesy TF, Becker DP, Bronstein JM. Treat-
ment of intracranial gliomas with bone marrow-
derived dendritic cells pulsed with tumor antigens.
J Neurosurg 1999; 90: 1115-1124

P, AR EAN A S, [EINESE - WY
AGE5 1 2001; 21: 125-126, 129

XEETE, SKIEH, B0, DofE, dE TR BRI INEER
IMEER/ N Th . Th2Zmao Al K s Ry S
IR HiR LR 2003; 41: 613-614

Purcell EM, Dolan SM, Kriynovich S, Mannick JA,
Lederer JA. Burn injury induces an early activation
response by lymph node CD4+ T cells. Shock 2006;
25:135-140

Zhao DM, Thornton AM, DiPaolo R], Shevach EM.
Activated CD4+CD25+ T cells selectively kill B
lymphocytes. Blood 2006; 107: 3925-3932

Lim HW, Hillsamer P, Banham AH, Kim CH. Cut-
ting edge: direct suppression of B cells by CD4+
CD25+ regulatory T cells. ] Immunol 2005; 175:
4180-4183

Fontenot JD, Rudensky AY. A well adapted regula-
tory contrivance: regulatory T cell development and
the forkhead family transcription factor Foxp3. Nat
Immunol 2005; 6: 331-337

mE FER wh AT

ISSN 1009-3079 (print) ISSN 2219-2859 (online) CN 14-1260/R 20104 AL H: A48 N jH i 24 &

(HERFARWRE) NE(FPBE AMAFMMATRE -
RCCSE & . # < MAMITHBLEHE D)

AHRR

CR ARSI IFTUR S -RCCSER S O ITIHHT B S re ) i FEREE PR T 0. a

DUR 2R A5 PR AN BV B2 e B S I, SR P S s VAN T M 23 BT A 5 5 1K) ik, ) 38 TR T 388 P K800 A
R AT, 438 T 65N EARIATIHATHE, Joh (S AT 2D A7 396l R = 22 A T1) 4
4507 (GRS AT 224 5F 2010-01-08)

www. wjgnet.com



AR ®

wcjd@wijgnet.com

(44

TR
J3aishideng®

HHRAE A L2V 20105511592803; 18(33): 3520-3526
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

& /R #F % CLINICAL RESEARCH
B R 36 R A% 521K 2 R ) 988 Il PR B 45 ALE

HigE, RER, HEE

| L )

AT R 38 S AR R R
4 e, 1 % (FDCS)
AWMAFELNIE
AR R IR da AR
4oy — K T
S, 5 R 4m ML 2R
A6y BT IR B M
M % A8 v, FDCS
s R AT, T
AFHIERTE
FHRBEEF,
B LA IEFDCS#9
A AL AT TR
&% £ B 9 69 IA
REFLAEE

W@ 5 FRA
ITE&F, ELE
I, W E AR
EFAREREE
K % 32 A

EEE RAEHXFAMNEEREAFR FTEMBKES
TERBNEERBEA 483 44 M T 350025

Sz, BEE, FEAMKEHTERSNEERBEH 45
&AM T 350025

HiSEE, 2008BRRERNAFZIN L, FEMBFILRESIAR.
fE& R AARBEEEST HRYEHEERE. RE
S NAVEETEWN,; MO EEREBETTN.

BiRAEE: XPEEE, S, EEIM, 350025, BEEA@NTHIE_
WLE8156S, (PEMNERREXIBNRESTHRIER.
768203566@qqg.com

E8)F: 0591-24937095 {&E: 0591-83717703

INFSEER: 2010-08-31 {BOEHA: 2010-10-20

ESEHEE: 2010-10-26  7E£5 kR BHA: 2010-11-28

Clinicopathologic features of
hepatic follicular dendritic cell
sarcoma

Hai-Jian Huang, Ying-Hao Yu, Zhi-Yong Zheng

Hai-Jian Huang, Fuzhou General Clinical School, Fujian
Medical University; Department of Pathology, Fuzhou
General Hospital of Nanjing Military Command of Chinese
PLA, Fuzhou 350025, Fujian Province, China

Ying-Hao Yu, Zhi-Yong Zheng, Department of Pathology,
Fuzhou General Hospital of Nanjing Military Command of
Chinese PLA, Fuzhou 350025, Fujian Province, China
Correspondence to: Professor Zhi-Yong Zheng, Depart-
ment of Pathology, Fuzhou General Hospital of Nanjing
Military Command of Chinese PLA, 156 North Xierhuan
Road, Fuzhou 350025, Fujian Province,

China. 768203566(@qq.com

Received: 2010-08-31 Revised: 2010-10-20

Accepted: 2010-10-26 Published online: 2010-11-28

Abstract

AIM: To investigate the clinicopathologic fea-
tures, diagnosis, treatment and prognosis of he-
patic follicular dendritic cell sarcoma.

METHODS: The clinical, pathological and im-
munohistochemical data for three patients with
hepatic follicular dendritic cell sarcoma who
were treated at our hospital were collected to
analyze the clinicopathologic features, diagno-
sis, treatment and prognosis of the disease. A
literature review was also performed to reveal
the characteristics of the disease.

RESULTS: All the tumors showed an infiltra-
tive growth pattern. Two tumors were located
in the left lobe of the liver, and one in the right

lobe. Histopathology revealed co-existence of the
components of spindle cell sarcoma and inflam-
matory cells. Coagulation necrosis was noted in
some areas. Immunohistochemically, tumor cells
were strongly positive for CD21, CD23, CD35, vi-
mentin, weakly positive for CD45 and EMA, but
negative for CK (Pan), CD34, CD117, Dog-1, actin,
SMA, caldesmon, desmin, CD10, CD15, CD30,
CD1a, ALK, CD68, CD163, HMB45 and S-100. In-
flammatory cells were positive for CD20, CD79a,
CD2, CD3, CD45RO and CD38. In all three cases,
tumor cells were positive for EBER and EBV. A
diagnosis of hepatic follicular dendritic cell sar-
coma was made.

CONCLUSION: Hepatic follicular dendritic cell
sarcoma is a rare tumor with a high degree of
malignancy and should be differentiated from
interdigitating dendritic cell sarcoma, sarcoma-
toid hepatocellular carcinoma, inflammatory
myofibroblastoma, extra-gastrointestinal stromal
tumor, and histiocytosarcoma.

Key Words: Liver neoplasm; Hepatic follicular den-
dritic cell sarcoma; Clinicopathology; Differential
diagnosis
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of hepatic follicular dendritic cell sarcoma. Shijie Huaren
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BBY: IR B e A K dm R R B B R
Vo RIRILFHAE, B, SR BW. BHFF
HE ARG

Tk AT EBAE AT FE RN ERK
7 4 34 T IR JE AR 5K 20 B 1) B 8 A A
%, HAT RN R E LB TT 2T, AT,
R B A A AR R AT R 4, S5O A X
BRAR BT IZ 9% 69 s JRIR L 2 4% 5

GER WAL TR At A, Z2ERA
K. ARFETRRB@LNE RS S5 X
40 LR e B IR R R g B3RS
S HMBAF R E T TG @mL Z2CD21,

CD23. CD35. vimentin?% 8, CD45. EMA
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ZHMmERk, Lk KmEmmB2CD20.  2010-02. 2010-0447 R4 e, i1 ZfF = !ﬁéﬁﬁ .
KRB FDCS
CD79%. CD2. CD3. CD4SRO. CD38F  [fistg, (2 (I3 LHHAIPE. BI3LHINEVans o s o ns
M. GI3H R ZEBER. EBVIMMAL. S mopfp16e, [ GyUATgGIILE. 30Ty BRAE LA X
JgE & 2L s JEREE . ’ i FAE AN K
AR R E MR HAAA: CKT, CKS, ¥ 7 FiG 85 A (alpha fetoprotein, AFP). i k4T ;ékig FER A
CK18. CK(H). CD34. CDI17. Dog-1. R Birbock Bk

actin, SMA. caldesmon. desmin. CDI0,
CD21. CD23. CD35. CDla. CD2. CD3.
CD20. CD45. ALK. CD68. CD163.
CD30. CDI15. HMB45. S-100. %32 ¥ A
FTF R 7 JE AR 52 K 2 e, 1) 9

it IR A R RmI N B2 —FELE
PERF G, Vo SR 5 R b5 B 5 35 RO R e e
G FFRBARE . KU 4 2n e 55
B M iE SR A R G . ARLR B B S AR AR, TR
ERE.

REA): MR, JRIAA SORZERE PR, IR
F; EHLW

@|ERE, RAR, MES. RN BIEARBIDRRER
{E. HFENBIZE 2010; 18(33): 3520-3526
http://www.wjgnet.com/1009-3079/18/3520.asp

0 5l

B SOPR A A2 N AR — SR P a3 R 4Btk
01K L BRI S A, PR A AR R e 5
REOy ARG 4, BB AT AR e
i RGN, (HE RSB R T A > 8y
A, EBA IS XM AL, FILERIACD21
FICD3SEHUR, WK A g iR SR g ™. 3&
YR SR A0 M IR (follicular dendritic cell sar-
coma, FDCS)Z LA SR A i & A 1 — 2
S R PR, FIMonda®s T 19864F 1 S6HR
EY, FDCSE TR ATk mgy, thal &4 Fike
CEAMIE A IR AR, SN LT . kA

. SR FLAR. OB, B, BFAE.

AR UE. AL, B, o IR AL
Shek&F T-19964F 1 JeiiE T 14 IFAEFDCS, H
W AMU A F AR E, HFAEFDC S, ik
B AT T 3BIFDC S, IF4 > SCHR,
BRUPZIR R AR R IR I 5 B 24 R AE
KAz Wi, DASRE RO AT, VR TT R T £
PEAR .

1 MRRSE

1.1 A SCHE r [R]85 Bt 2 DX A M P B
W EERF2007-20104F3 41 JIFIEFD C Shr A%, 4]
12K F2007-0951 Bt s 29091, 4512 393 il R ARt
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J(carcinoembryonic antigen, CEA). HifEPL )5
19-9(carbohydrate antigen 19-9. CA19-9)#J I
1.2 F ik FAREEGAR AR, K H U L 70 %
VIBR. FARMALA0 o/ LH BRI 2, WA
W, 4 um)FEY) ), HER; R EliVision
2o BEFTCD21. CD23. CD35. WHEN
(vimentin), CD45. I % iifi)5i(epithelial mem-
brane antigen, EMA). CD20. CD79a. CD2.
CD3. CD45RO. CD38. Ki-67. HbsAg. Hb-
cAg. CK7. CK8. CKI8. CK(Pan). CD34.
CD117. Dog-1. WahiEH(actin). HLFEIHT
f&(smooth muscle antibody, SMA). #5if K H
(caldesmon). desmin. CD10. CDI15. CD30.
CDla. [A]ZZ 3k (987 ¥ (anaplastic lymphoma
kinase, ALK). CD68. CD163. HMB45.
S-100. EBJEi(epstein-barr virus, EBV)T i 4
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