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Abstract

AIM: To investigate the relationship among portal hyper-
tension, splanchnic hyperdynamic disturbances and splanchnic
angiopathy by observing splenic arterial and venous patho-
logical changes, to discuss the relationship between the
abnormal local endothelium-derived vasoactive substances
in portal veins and the activation of the pathway of me-
chanical force signal transduction in vascular endothelial cells
by investigating the expression of eNOS ET-1 PKC NF-kB in
vascular endothelial cells of portal hypertension, and
to explore the role of extracellular matrix in the pathogen-
esis of portal hypertensive angiopathy by detecting the
expression of type | and type Il procollagen mRNA in splenic
vein of portal hypertensive patients.

METHODS: Splenic arteries, veins from portal hypertensive
patients (n =20) and normal people (n =10) were removed
and observed under optical and electron microscopes.
Immunohistochemistry and double labeling immunofluo-
rescence combined with laser scanning confocal micro-
scope were used to investigate the expression of eNOS
ET-1 NF-kB and PKC protein in endothelial cells of splenic
veins from portal hypertensive patients (n =20) and portal
veins from Wistar rats (n =15). Total RNA was extracted
and type | and type Il procollagen mRNAs in splenic vein
of portal hypertensive patients (n =20) were examined by
using the method of reverse transcriptional polymerase
chain reaction with semiquantitative method.

RESULTS: The endothelium of splenic arteries was dam-
aged and the internal elastic membrane and medial elastic

fibers of the splenic artery wall were broken and degenerated.
The endothelium of splenic veins was remarkably thickened
and endothelial cells integrated with the formation of mural
thrombus. The tunica media thickened significantly because
of hypertrophy of smooth muscle. Fiber and connective
tissues increased in amount. Under the electron microscope,
atrophy, apoptosis and phenotypic changes were seen in
smooth muscle cells of splenic arteries. There were some
red blood cells and pathelets congregation around the
damaged endothelium. Synthesis type of smooth muscle
cells accounted for a large part of the total cells in splenic
veins. There were plentiful rough endoplasmic reticulum
and Golgi complex within the cytoplasm of smooth muscle
cells. The endothelium of splenic veins was damaged, in-
dicating that a lot of collagen fibers and some blood com-
ponents accumulating around the damaged endotheliun.
The positive signal of PKC was observed in cytoplasm and
cell membrane.The PKC expression in endothelial cells in the
splenic/portal vein of portal hypertensive patients/rats
showed positive or strong positive signal, and positive sig-
nal were also observed in some smooth muscle cells in
these specimens. But the PKC expression in endothelial
cells in the control groups was negative or mild positive.
The result of eNOS, ET-1 and NF-kB expression examined
by double labeling immunofluorescence combined with
laser scanning confocal microscope showed that the fluo-
rescence were mostly localized in the endothelium of
vessel. The intensity of fluorescence in the portal hyper-
tensive patients/rats were significantly higher than that in
control group. Human | procollagen mRNA expression of
portal hypertensive patients in splenic vein showed a in-
significant pattern with control group (P >0.05), however,
human 111 procollagen mRNA expression in portal hyper-
tensive patients were much higher than that of control
group (P <0.01).

CONCLUSION: In this study, the mechanical signal pathway
of endothelial cell is activated in portal hypertension and
the upregulation of ET-1 and eNOS are related with the
activation of this pathway. Type 111 procollagen and col-
lagen may be one of the major extracellular matrix which
deposits and results in neointimal formation and vascular
remodeling in the pathogenesis of portal hypertensive
vasopathy. Our research also shows that pathological
changes of splenic arteries and veins are accompanied
with portal hypertension. There may be an interactive re-
lationship among portal hypertension, splanchnic hyper-
dynamic disturbances and splanchnic angiopathy.
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) 5-10 min : DEPC
1.2.2 (1) 50 mL RNA 60 10 min. RNA
30 mL/L H,0, 10 min RNA 5 mg
3 Oligo(dT) 15 pL(1 po) DEPC 27uL 70
30 min . 5 min 5x Buffer8 uL 4 x dNTP
: (1 100) 4 0.1 moL/L PBS 2uL  RNA 1uL MMLV 2 uL (400 V).
5minx 3 . 37 30 min 40 uL 42 1h 95  5min
0.1 moL/L PBS 5minx 3 SABC 37 .PCR :10x Buffer 5 uL 25 mM MgCl,
30 min 0.1 moL/LPBS 5minx 4 .DAB : 3uL 4 x dNTP 1 pL (10 Pmol/mL )
DAB . 1mL A 1 pL(20 Pmol/mL ) 1 pL(20 Pmol/mL )
B C cDNAS5puL Tag 1pL (3u/pL) DEPC 33 uL
3-10 min . 50 pL (aD)l : 55
PBS 30 s (@l : 52 30 ; GAPDH:
. PKC 51 30 . PCR 10mL
15g/L TAE
HPIAS-1000 5V/cm .
.(2) NF-kB(1 100) 3 . UVP PCR
eNOS / ET-1(1 100) 4 0.1 moL/L PBS =
5minx 3 . IgG  FITC(1 50) RT-PCR + GAPDH RT-PCR
37  25min 0.1moL/LPBS 5minx 3 * (mean+SD)
IgG  Cy3(1 50) 37 25 min 0.1 moL/L SPSS 11.0
PBS 5minx 4 (ANOVA) t
488 nm FITC *P <0.05
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NF-
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TACTTC-3'. 5 -GGT5GTCTGTCTCCCCTC (1C
ACTC-3". 465 bp. (al)lll D).
(GenbankX-14420) 5 -TGAAGGGGCAGGGA
ACAAC-3'. 5" -AAGGCGAGTAGGAGCAG
T-3. 384 bp. GAPDH (Genbankm 33197)
. 5 -GGATTTGGTCGTA
TTGGG-3'. 5 - GGAAGAGGTGATGGGAT
T-3. 384 bp. RNA
Trizol . -80 ;
100 mg ; ( 2A
Trizol 1 mL ; B).
1.5mL EP 5sx 4 0.2 mL
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