L L S LI A
wcjd@wijgnet.com

59

HFRENEIAE 20098-108328H; 17(30): 3101-3108
ISSN 1009-3079 CN 14-1260/R

L #h#7F 52 BASIC RESEARCH

FHEE4L Bt BT 32 B 40 I B 4L T2 B AL )

W, BRI, R, XNER, & 7

B, EHEFREDREWIFNAL TS Hh Bk
571101

HER, fftx, XEx, T, LEEAKE LB KRT
030001

IHIRHT, UL, BMEARR, EEMBFAFACTERNEIBVATR.
& R ZIRHT. R A NN A EDTmlYS,;
INEMBZRH Db M, HRIIIEDBIRIT SRR
1ESEAR; TARETARFNI RO LEBMtIZE, HiEDe
IZIRFTOO ACXEEBBRHT. T RUERTTN.
WIAEE: 285, BIBIRGA, 571101, BEdR0m, BEES
B2 IHEHNEZRE0I). yangzhaoxinchang@yahoo.com.cn
E315: 0898-66961102

RS EEE: 2009-09-08 {B[OEHA: 2009-10-08

BZHE: 2009-10-19 AL HhREE: 2009-10-28

Pathogenesis of hepatic
sinusoidal capillarization in
hepatic cirrhosis

Zhao-Xin Yang, De-Wu Han, Hua-Yun Xing,
Hui-Rong Liu, Zi Yan

Zhao-Xin Yang, Center for Drug Safety Evaluation and
Research, Hainan Medical College, Haikou 571101, Hainan
Province, China

De-Wu Han, Hua-Yun Xing, Hui-Rong Liu, Zi Yan, In-
stitute of Pathophysiology, Shanxi Medical University, Tai-
yuan 030001, Shanxi Province, China

Correspondence to: Zhao-Xin Yang, Center for Drug
Safety Evaluation and Research, Hainan Medical College,
Haikou 571101, Hainan Province,

China. yangzhaoxinchang@yahoo.com.cn

Received: 2009-09-08 Revised: 2009-10-08

Accepted: 2009-10-19 Published online: 2009-10-28

Abstract

AIM: To investigate the role of intestinal
endotoxemia in the pathogenesis of hepatic
sinusoidal capillarization in hepatic cirrhosis
and explore possible mechanisms involved.

METHODS: Forty male Wistar rats were ran-
domly divided into two groups: control group
(n = 8) and experimental group (n = 32). He-
patic cirrhosis was induced in rats using carbon
tetrachloride (CCl,) and alcohol. Rats in the
experimental group were killed at weeks 2, 4,
6 and 8, respectively, while those in the control
group were executed at the beginning of the
experiment. The portal venous pressure (PVP)
was measured by cranial mesenteric vein can-
nulation. The degree of hepatic cirrhosis was
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evaluated by hematoxylin and eosin (HE) stain-
ing and Van Gieson's (VG) staining. The expres-
sion of alpha-smooth muscle actin (a-SMA),
laminin (LN) and transforming growth factor-1
(TGF-B1) in the liver was detected by immuno-
histochemistry. The dynamic changes in the
levels of endotoxin, alanine transferase (ALT)
and tumor necrosis factor-o. (TNF-a) in plasma
were monitored using various kits. The de-
fenestration of liver sinusoidal endothelial cells
(LSECs) was observed using a scanning elec-
tron microscope.

RESULTS: In the experimental group, plasma
ALT level reached its peak at week 2 (57.84 +
7.57 IU/L) and thereafter decreased. Plasma en-
dotoxemia level gradually increased from week
2 to 6, but slightly decreased at week 8. Plasma
TNF-q. level increased from week 2 to 4, slightly
decreased at week 6, and increased again at
week 8. At all time points, the values of the
above parameters were significant higher in the
experimental group than in the control group
(all P < 0.05). PVP showed the same tendency
as TNF-a level, increasing from week 2 to 4,
slightly decreasing at week 6, and increasing
again at week 8. LSEC fenestration gradually
shrank, lessened and disappeared from week
0 to 8. The expression levels of LN and TGF-p1
increased from week 0 to 8, significantly
higher than those in the control group or at
the previous time points in the same group
(all P < 0.05). The expression level of a-SMA
increased from week 0 to 6, but slightly de-
creased at week 8.

CONCLUSION: Intestinal endotoxemia occurs
in hepatic cirrhosis rats, which can increase the
synthesis of TNF-o, TGF-f1 and LN and pro-
mote LSEC defenestration. Intestinal endotox-
emia may be indirectly involved in the develop-
ment of hepatic sinusoidal capillarization.
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soidal capillarization; Portal hypertension
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}J.;g i”ﬁ] @ a H J5 A N B 2R IMUGE (intestinal endotoxemia, IETM)
S aral EE: EAMREAAE AR EFELmA  SHRNE H AR TR, AR SR i
FRARRG T EACTR T A AR RS T REAUR. 2, 9B K BUFF AT FGet T P A A

BAR B &, e fT
AR R B R
DEROE A
EERLSBHR
#yE .

Fik: & Wistark R40 7, RATEHH AEA
(n = 32)5 EF A RLA@n = 8), KALLH
EHITFARRAL R RAER . A LA 5 R EF R F
2, 4, 6, 8K, EF ML F I T, &
W B L ¥ Bk K s F R mPVP, AFIEHE. VG
P&, FFIE SR AEAT F EMKa-SMA,
LN. TGF-Bl1#93h & &L, M E SR do b 6 A
#% . TNF-a. ALT# A%, RA8E
ARITFE N R 8 ek w U L.

LR AV ALTE 528 Kk 5| 394(57.84 +
7.57 IU/L), MG R # T, REEZEF2. 4.
6 A, B EBiHIGAY, B E SR At T
%, TNF-aft 52, 4B R 234 H 2]5 6
KETEA T, %88 K n Likdkiftd, 24
LA BT R T3 (39P<0.05); BEA 4
PVPEF2, 4K, B L Z#IGHHE, 356/
KEres A T, %88 Auf Likiift&; FE
P 40 feL 42 16 W 4t 45 R A A AT AF A BORR
AR F W mE, GRS T, TV EHX;
LN. TGF-Bl kAt bR T4
I KW Z e, 5 At BR 20 Fe [B) 45 AR AT — B 18] 2048
Yo B GK R B 5 3R (31P<0.05). o-SMA JJE
WAL RELFE2. 4. AR, MHEAKXEZ
IR, B % 8 K ut e A T I

B R K AL AT WRENFE hE,
KT TGF-pl. TNF-o.. LNF&m3% %, 2
HEAT 5 WK e B LA, MBS S I E £
o AL 6G T ..

XEEIE: Bp iR R IUE, T SEB4MmER; ME
Pk

ERET, Bieh, Mk, WER, F=. FECIHSELANE
HFERWE]. BFRALNBHZE 2009; 17(30): 3101-3108
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JIF 32 .40 1L 1k (hepatic sinusoid capillarization)
JENTF T 4E4k (hepatic fibrosis) X T fk(hepatic
cirrhosis)id B2 I —ANReAE M AR, A1) 3=
BIRFIE S SN 41 M (liver sinusoidal
endothelial cell, LSEC)IZ: & fLib Rk
AR BT SR PR TR ik, Atk T LAASE I I Ak 17
) Dl e R AR SO IR 3 I AR AR T 1, I
H5T# KSRGS VICR. TR, W

HIETM, Ja 3 SOB i B sl R S8 il 75 41 i
(Kupffer cell, KC)FT R MIE 7. R¥EAN
i BRI, SOERSCT IR O kAT
B0 N T ARk SRR AL I R B AR ST
PRUTTE T MG 5% 76 40 1158 10 2 B 10 5% iy
GINER

1 #RR75E

1.1 ## & Wistar K 40 2, 785 5200-250 g,
Ll PG B Bp K S50 sh i o4 gt bt KRUZ
K% 1(laminin, LN), /30K Bla-EH UL
58 F (a-smooth muscle actin, a-SMA), SABC
s b 2R 50 £ XD AB 2 (5734 1 X
DU LR TR PR A ). bk B kA
KA (transforming growth factor-B1, TGF-B1),
WA S MR AR A A, MR
NI R T~ (tumor necrosis factor-o, TNF-o0) /il i
2y BRI 2 AR R R P, R
(Endotoxin) % 171 & s A AR 5, 08 H g
IR FRHE A LRIV G, 1
HE K RS AR LSO RHE R A R A .

12 7%

1.2.1 Shap A o 54 B MAT ARG R 4E: 8
Wistar K 403, 5B K241 1EH %
A, BIAZH32 . R 5 & DA 2 Ul Ak 45
IR IER), SEIG S 1R, i RIS CCL R
W, 4%20.5 mL/100 gk il 5, LLSRER3 d, K
FE40% M CCLIMAER, $20.3 mL/100 gk )i
ML FRE IR wk79.5% 5 KT, 20%
HE, 0.5%H A E, MBS 3 JE I 499.5% KoK I,
0.5%H[E B, 10%-30%7K FH £ 1 g HomE—1ok].
1E 0 FEALAE S50 TF 4 i, A5 R 4 4y 3l - Al 5%
H2. 4. 6. 8JEIK, F L6, FME12 h)S AR,
$0.3-0.4 mL/100 g, 1%/ [ bk 22494 G s v 5 iR
T, 701 Z N B R OR o 27 R, T IE UL,
W TE B T R AR B R K, I 1R IO )
(PVP). Jow GGG R o6 1F 4 - Z kAL,
Sy B MLE AR, B 3 JFF e b I o [
A, S umb) ), 4HATHE. VG. il
ZULE YL,

1.2.2 AFRELLLRT A& F LA AP R 8 HE
FIVGYn, i T2 4Etb SRR JE . el
LU E P LN TGE-B1 M a-SMAZB) A4
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1 BHBLRHERERIS x 200). A: W HAH; B: 2 wkfH; C: 4 wkZH; D: 6 wk?H; E: 8 wk#H.

k., R s 4 2L SABCYE, LIPBSZEME

a-SMA, 1 : 100%%; TGF-B1, 1 1 2004kt [V
MImage Pro Plus 5.0E& 0 #1 R4 5HTLN.
TGF-B1Hla-SMA G AU =) Fr, B
Pt M ERE A, BEMARAS S IR, fER—T8OR
5 26T BEHLE $E3A A R, I o 1 X3
PR R BE A (LA {E), BUCT39{E. LSECH
LR B AR A AR i IE W 2 BB A %
IS 1) S BEALI2 L, SR 1T KA R, A
2%-3% I3 1 ] 52 AN Y% RIR [ 52 ), B E 2
BEI7K, T4, SR P, Fauies.
1.2.3 £ % ik A OIS AR 0G4 I3 A R
FEERRALT) S e, KA IGE; S W
i # (endotoxin) 7y B &, K 437 2 AT
%5 HLVE TNF-o 15 0 5 K FH SO f s ik,

it AT R HISPSS12.040 184, AT
BRI ZANOVATT Z2 73 M, PP LR SNKIE,
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R MK I Pearsontl S 4T, sS40 ER Y LL
mean =+ SDFE/R.

2 B8

2.1 K AMFARRACAEA 032 5 A ZIHES (A R
VGH R (B 1-2): 582Kk J i A2 10, 544
KA ML AT, S6 AR, Ky AL,
S8R, A HFREAL 1.

2.2 T E £ B AT R LNRBE A ZUb 22 G
(B13): 15 T Y AR X il 7 B A /D LN
B IK, FHESEIRIBR Y JCLN A1, BEAG 22 1)
Ji&, 2T 4 (] B S T 52 (] B2 T HA B0 BH 7 9k,
FIIRER, TR SEMIB A O 2SSOk oA
JHF 552 P B 40 1 i 10 41 PR B 5% ) 4 L (161 4):
IEWLSEC LAFAE HARIE100 nmZE A7, K/NANEE
(R SL, B I AR A B 0 N o, o FLIg AR
N, A EEW K, B8 wicRIN, Coedaiiy sk, 2
ABLT T 40 0L PN B A0 T, T T 3 R A A A

Wi £ E

b BAES, AT
BT R AL AR P,
AAEHAEAIETM,
I T B 8 A
HE, TABE
KC, #&3 = 4 —
s F 2o LR
F, e TNF-a.
TGF-B1%, &2
2m feL B T T vA )
BHSCIEL,
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BT REAF
F o g2 3 AT IR A
X &3
o F Bk
o) 4w e B F
KEMNR. BE
K& BRI R
DENCE S
A% £ F AL
R R A

2 BFBLAVGERE(RIA x 60). A: XHHRLH; B: 2 wkH; C: 4 wkZH; D: 6 wkH; E: 8 wkZH.

&1 AT, AERFAINF-aER In = 6)

548 ALT(U/L) ASE(EU/mL) TNF-aug/L)
WiRE 21.43+9.96 0.138+0.022 0.54 +0.07

2 wkéA 114.91 £8.84 0.405 + 0.055™ 0.65+0.06™
4wk 57.84 +7.57% 0.506 + 0.036™ 0.82+0.08™
6 wkZH 51.97 +10.32° 0.580 + 0.055™ 0.756+0.10™
8 wkZH 30.08 + 15.39% 0.528 + 0.025° 0.86 +0.06™

°P<0.05 vs NIRLAA; °P<0.05 vs BSiRAI—ItEs4E.

2.3 f i AALIEAR LT ALTAE 552 8 A Tk 51 U,
B S B, 205 8RR AT SRR A X IR 4L A e vt
S 7E S ANRINE W EERAKTPAES2. 4. 6JK,
AR, BRSNS AT T SR I
THTNF-o/K PAEHE2 4K, 5 R] A5 5 I 3
B, 1 BN 6 RIS AR B, S8 PRI XTIt
&1).

2.4 PVPHI#h AT AL PVPAES2. 4K, &b

IS 14.88+2.81517.54+1.84), |56
JARBTUE A N BE(15.4413.11), H8JH AR Lig
WiTh(18.38+2.53), HEEE6JE K ISP VPR
AIEE 5 N SCABFR LA K.

2.5 a-SMA. TGF-Bl xR F R ELER
a-SMA G 42Uk 2 B i (K15): 1EH IR A B
T DX A BEAT B 1 A Ak, /DN AR DL
Rk, BRI, 14T YE R BE A JH 5 1A Bt
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3 FHARINGBRLISERERIE x 400). A: XHHZH; B: 2 wké; C: 4 wké; D: 6 wkZH; E: 8 wkZH.

+ 2 LN, o-SMAFITGF-PIZRLMLZEURDITLER (17 = 6, 14)

pap:| (N a-SMA TGF-p1
WRHE 366.6+10.8 1185.2 +230.7 471423

2 wkéA 1025.5 £69.1* 8507.8 + 788.4™ 821.1+151.5%
4wk 1603.1 +332.2% 17 038.8 + 6523.1% 1363.3+217.4%
6 wkZ8 2112.0 £618.1* 21956.2 +5776.1* 2552.0 +426.8™
8 wkZH 3622.6 +664.9% 20 798.4 + 4220.9° 3674.7 +887.2*

°P<0.05 vs WIBLE; °P<0.05 vs Eistral—BEmA.

BT I PE Rk, B8 MR, PR IA 32 %L
Gy ATAEAR /N S TR () 2T 2 TR) B X 3, /i Iy
A7/ R kA, TGF-Bl a4l 2k
Y (E6): 1EH I E B PE RS AW T 4y
KC. KR4 fi(hepatic stellate cell, HSC), H.
HERE JBHERAN. BEEWALRRIE, 7505
U5 903 A% DX FI A o [R) g DX sk Py, IRVE 22 R
FEBURLIR R 4l i, ST, 2T I HS CAN
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KC.

2.6 AT RE S 4 A B A% AT LN TGF-B14
BN F Y ETAE 2. 4. 64 SRR, BHIER
KB HT R, a-SMASRIEH LU YLt 282,
4. 6JER, PHVEFIA MG s, 20 55 8 Ji) K I i
BB, TR S BN AR DR (R2).

2.7 AE LA MG TNF-o 5 M55 N & 2.
PVP. a-SMA. TGF-B1 MLNE & & EH %
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4 FHALRPMBERIE x 5000). A: HHEZH; B: 2 wkiH; C: 4 wkZH; D: 6 wkZH; E: 8 wkZH.

B 5 FFALRo-SMARBLRBISLEIRIA x 100). A: HHEZH; B: 2 wkZH; C: 4 wkZH; D: 6 wkH; E: 8 wkZH.
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6 FFBLATGF-PIR B AR LS R E(RIB x 400). A: X IEZ; B: 2 wkii; C: 4 wkZ; D: 6 wké; E: 8 wkZi.

(r = 0.8282, 0.8722, 0.7360, 0.7220, 0.8690, #J
P<0.01), FFUETGF-B15 FFATLNE 5 5335 1EAH ¢
(r=0.9080, P<0.01).

3 iTie
JHE IO B 3 21 402 S A A s 4 SRR B, IS
B L5 A T AT i S AT R o R — ANy
FEVESR AR, T8 ok I 5 1 if Y 85 2% X TNF-af )
BT, U AR A Ak T ot 2 v [ B 1 Bl A
TETMIKE R, & & I TN F-au K -5 )1 42
HEUEIEFELN. TGF-Bl. a-SMA IS4
R &5 B 5L e B IEPEAR DG, UEHHIETMA 52 6
0 075 A T T 8 T fEAT TR .
TEIFREAL T it A, FEAEHAEATIETM, A
TR P EE R, R BABOEKC, A=A — 1k
BN T, WTNF-o.. TGF-B155, X L44f]
PR IR 7] DU HS CiG 4k, 3 5 A 14E
GO AR — S, M HS C 3T U A
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A TGE-B1%Y, #EF T B & KLSEC, {2ilkfi
AT AN NS T, WNLNFIColIVEE, M it
JHF SE B AN 1AL R Y. TGF-B1IIERIIE N
O, T LMEH FHSCAF L& AL IR R 4), 38
A LLEH FLSECHE 2 AR 1] LASHIBLNFIC oIV,
AR SR M TGF-p1 Al LA R AN IR
e R ] LE MK up ffer“ 42 TNF-a,
Pl TNF-ofEEH TKC, 3 A0 57 s X
NF-xB, M5l KTGF-B1 K& B A 4k ik
BV Hk, BN ER M Kap ffer” 4 1
TNF-a. PDGF. TGF-B1Z:4i g A+ nf LA
WEALHSC, 3 AHS C AT LA R 43 b K
TGF-B1M. b m] WL Py 5 3% 7T L B e s o) 12 1 38k
WK C. HSCH A TGE-p1. [KHIETMIa]4%
W B TGF-B1 & M 2, MTHSCHILSECH i
FUFWALNS CollVERIL Ry, T R IR e,
RT3 FHF 55 26 40 10075 A R TS K

I WA & th— JZLSECH R, fhH AT
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