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Abstract

Aims To evaluate the discrepancy of cytokine gene expression
between anima models with different mechanism of portal hypertension.

Background  Liver cirrhosis is a disease entity characterized by diffuse
fibrosis and nodule formation. The clinical manifestations of cirrhosis can
be divided into two categories. hepatic failure and portal hypertension.
The complications of liver cirrhosis include hepatic encephal opathy,
ascites and spontaneous bacterial peritonitis, hepatorenal syndrome,
hepatopulmonary syndrome and variceal bleeding. Hepatic fibrosis is a
complex process that involves in severa cell types, growth factors and
cytokines. It has been reported that tumor necrosis factor-apha (TNF-a),
transforming gowth factor-beta (TGF-b), interferon-gamma (IFN-g) and
interleukin (IL)-10 may play important roles in the development and

progression of liver cirrhosis.

Methods Mae Sparague-Dawley rats were randomly divided into
three groups to receive porta vein ligation (PVL group n=12), bile duct
ligation (BDL group, n = 14) or sham operation (sham group, n = 16).
Liver tissue of the rats were obtained 2 weeks after PVL or 6 weeks after
BDL or sham operation and stored at - 70°C. After the RNA was

extracted, mMRNA of TNF-a, TGF-b, IFN-g and IL-10 were detected by
real time-polymerase chain reaction (PCR). Actin mRNA in liver tissue
was used as control.

Results Thenumbers of PCR cycles needed to detect the actin mRNA
in the three groups (PVL group, BDL group and sham group) were 24.32
+ 1.17, 24.78 + 0.96, and 25.29 + 0.81, respectively @ > 0.05); those
needed to detect the TNF-a mRNA were 30.31 + 1.34, 29.40 + 1.95, and
31.61 + 1.38, respectively (o > 0.05); those needed to detect the TGF-b
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MRNA were 24.00 + 1.49, 23.48 + 1.36, and 23.95 + 0.94, respectively (p
> 0.05); and those needed to detect the IFN-g mRNA were 35.93 + 0.95,

37.16 £ 0.78, and 37.51 £ 0.86 respectively (@ > 0.05). The number of

PCR cycles needed to detect the IL-10 mRNA in the BDL group (30.01 +

1.35) was significantly greater than those of the PVL group (23.61 + 1.28)
and of the sham group (24.47 £ 1.72) (p < 0.05).

Conclusons The TNF-a gene expression in BDL rats and PVL rats
tended to be increased, however, it was not significantly different from
the control group. Both the TGF-3 and |FN-? gene expressions were not
Increased as our expectation. In contrast, the gene expression of IL-10 in
BDL group was markedly decreased as compared with the PVL group
and the sham group. Further investigation is necessary for evaluation of

the mechanism of this particular finding.
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ANOVA andysisof variance

BDL hileduct ligation

cNOS constitutive NOS

COX cyclo-oxygenase

CSF colony stimulating factors

CSIF  cytokine synthesis inhibitory factor
ecNOS endothelial cNOS

ET endothdins

HSC : hepatic Sellate cells

IFN-g interferon-g

IL interleukin

INOS inducible NOS

MAF  macrophage-activating factor
NNOS neurona NOS

NO nitric oxide

NOS nitric oxide synthase

OSM oncostatin M

PBMCs periphera blood mononuclear cells
PCR polymerase chain reaction

PDGF platelet derived growth factor
PGIl, prostaglandinl,

PVL porta vein ligation

RT reverse transcription

TGF transforming growth factor

TNF  tumor necrosis factor

VEGF vascular endothelia growth factor
VIP intestina vasoactive peptide
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10 mm 115
50
no/kg K1
-70°C RNA
Sprague-Dawley sham operation
300-350 24°C
12
K1 6
RNA
RNA
RNA
RNA PRotch Technology
Rezo™ C T (PRotch Technology) Acid
Guandinium Thiocyanate- phenol-chloroform RNA
eppendorf parafilm
20-30 2ml

Rezol™ C T (PRotch Technology)

5

4-0

lysate

0.4 ml chloroform (Merck)



15 2 4C  12000x 9

15 isopropanol
Merck 10 4°C 12000xg
10 1ml 75
vortex 4°C 12000 xg 5
RNA 100 pl 30p 30l
20l 10l 10ul -70°C J

reverse transcription-PCR, RT-PCR

(D )
RNA RNA
65°C 5 mix 1ul
99 ul eppendorf 100 pl
blank Backmen spectrophotometer DU 650 260 nm
RNA 280 nm RNA
18 20
Agarose
RNA RNA
tank  AbSolve™ ( )
1g Agarose 100 ml  1X TAE buffer (10X TAE: 400 mM
Tris-acetate 20 mM EDAT) ethedium
bromide 1%

1X TAE buffer 100
30 DNA RNA
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J Real-Time PCR

J Tagman (TNF-a TNF{ IL-10
) J Sybr Green | dye
Tagman
RNA 4 pg 25 ul Master mix reagent (Applied

Biosystems TagMan One-step RT-PCR Master Mix Reagents) 2.5 pl
20X Target Primer/Probe 1.25 pl 40X MultiScribe and RNase

Inhibitor Mix (Applied Biosystems) 50
pl ABI Prism 5700 (48°C 30
95°C 10 95°C 15 60°C 1 40 cycles) PCR

Sybr Green | dye
RNA 2 ug 25l 2X Master mix reagent (Applied

Biosystems SYBR Green PCR Master Mix) 1l RNase Inhibitor
(2000U 20 unit/ml)  2.5ul random hexamers (50 mM 5 nmoles)

5u 1 mM  Forward Reverse primes 025 pl 40X
Multiple transcriptase Applied Biosystems TagMan Reverse
Transcription Reagent 50 pl ABI
Prism 5700 PCR

(primers)

29



MRNA J

I+

mean * standard deviation, SD
anaysis of variance ANOVA
P <005



J
VoS aYnYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYaYaYaYaYaYaYaYaYaYaYaYa

VoS aYnYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYa

Actin  Sense GGT CAGGTCATCACT ATCGGCA
Anti-sense ACC CAG GAA GGA AGG CTG GA

IFN-g  Sense CGCGTCTTGGTTTTGCAGCT
Anti-sense GGCTTT CAATGA GTGTGCCTT G

TNF-a Sense TACTGA ATCTCGGGGTGA TTGGTCC
Anti-sense CAGCCT TGT CCCTTGAAGAGA ACC

TGF-3 Sense CTT CAGCTCCACAGA GAAGAACIGC
Anti-sense CACGAT CAT GTT GGA CAACTGCTCC

IL-10  Sense GACTTT AAGGGT TACTTG GGT TGC

Anti-sense CACTGCCTTGCT CTT ATT TTCACA
VoYaYaYaYaYaYa¥aYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaVa
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Sprague-Dawley 12
PVL 14 BDL 16
Sham PVL
BDL
J
PVL BDL sham actin mRNA
J 2432+ 117 24.78
+ 096 2529 + 0.81 TNF-a mRNA 3031 +
134 2940+ 195 31.61+1.38 TGF-b mRNA
2400+ 149 2348+136 2395+0.94 [FN-gmRNA
3593+09 37.16+0.78 3751+0.86 IL-10 mRNA
2361+128 30.01+135 2447+1.72
Sham TNF-a 1 PVL TNF-a
1.26 BDL TNF-a 3.25
Sham TGF-b 1 PVL TGF-b
0.5 BDL TGF-b 097
Sham IFN-g 1 PVL IFN-g
1.53 BDL IFN-g 0.89
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Sham IL-10 1 PVL IL-10
0.93 BDL [L-10 0.02 IL-10
P <0.05



MRNA J
VoY oYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYaYaYaYaYaYaYaYaYaYaYa
Actin TNF-a TGF-b IFN-g IL-10
VaoYoYoYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYaYaYaYaYaYaYaYaYaYaYa
PVL (n=1223+1. 1830.31.324. 80. 495. 906. 92361+1. 238

BDL (n=1247%8+09% 29. 40.5923. 48. 387.1206. 78001+1. 35

Sham (n2b620. 831. 61. 383. 96. 9387. 50. 8@447+1. 72

VaoYoYnYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYaYaYaYaYaYaYaYaYaYaYa

TNF-a = tumor necrosisfactor TGF-b = transforming growth factor-b
gammainterferon  IL-10= -10 interleukin-10 S ham =
PVL = BDL =

IFN-g =



J TNF-a mRNA

VoY oYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYaYaYaYaYaYaYaYaYaYaYa

Actin TNF-a Actin  TNF-a DCt Sham Ct
Ct Ct Ct DCt Sham DCt

VoYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYaYaYaYaYaYaYaYaYaYa Y

PVL (n=2422+1. 130. 31.345. 992 .05 -0.3#32. 05 1.26

BDL (n=24.)%Z8.9%69041. 954. 6x22. 51 -1.07+2.51 3.25

Sham (n25R%+)081 31. 1. 386. 3t21. 85 0. 0£01. 85 1.00
YoYoYaYaYaYaYaYaYaYaYaYaYaYaYaYaVaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYaYa
TNF-a = tumor necrosisfactor Ct = cycleof threshold S h a m

PVL = BDL =



J TGF-b mRNA

VoY oYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYaYaYaYaYaYaYaYaYaYaYa

Actin TGF-b Actin  TGF-b DCt Sham Ct
Ct Ct Ct DCt Sham DCt

VoYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYaYaYaYaYaYaYaYaYaYa Y

PVL (n=2422+1. 17Z4081. 49-0. 3t22. 19 1. 0+22. 19 0.50
BDL (n=24.)28. 963. 48 . 36-1. 8+1.92 0. 0#40. 92 0.97
Sham (n250%+)08L 23. 985. 94-1. 3+41. 43 0. 001. 43 1.00

YoY1YaYnYaYaYaYa VoYV YaYaYa VoY YaYaYa VoY YaYaYa VYo YaYaYaVaYaYaYaYaYaYaYaYaYaYaYaYVaYaYa VoY
TGF-b = transformating growth factor-b  Ct = cycle of threshold

Sham = PVL = BDL =



J IFN-g mRNA

VoY oYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYaYaYaYaYaYaYaYaYaYaYa

Actin IFN-g Actin  IFN-g DCt Sham Ct
Ct Ct Ct DCt Sham DCt

VoYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYaYaYaYaYaYaYaYaYaYa Y

PVL (n=2422+1. 135. 9@8.9511. 61.74 -0.6£11. 74 1.53

BDL (n=24.)%#8.93%7.16. 7812.8388. 43 0. 1+61. 43 0.89

Sham (n25R%+)08L 37. 5#0.8612.22.36 O0.001. 36 1.00
Voo YaYoYaYaYaYVaaYaYaYaYaYaYaYaYaYaYaYa Va0V YVaYaYaYaYaYaYaYaYaYa Va0 YaYaYaYaYaYaYaYaYaYa
IFN-g= ganmainterferon Ct= cycleofthreshold S ham =

PVL = BDL =
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J IL-10 mRNA

VoY oYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYaYaYaYaYaYaYaYaYaYaYa

Actin IL-10 Actin  IL-10 DCt Sham Ct
Ct Ct Ct DCt Sham DCt

VoYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYaYaYaYaYaYaYaYaYaYa Y

PVL (n=243)+1. 12361+1.28-0. #12. 00 0. ®12. 00 0.93

BDL (n=2#4.)%8. 930l+1.35 5. 23 .91 6. @G5 .91 0.02

Sham ( n25R%+)081 2447+ 1. 72 -0. &2 .02 0. x® .02 1.00
YoYoYaYaYaYaYaYaYaYaYaYaYaYaYaYaVaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYaYa
IL-10 = -10 interleukin-10 Ct= cycleofthreshold S ham =

PVL = BDL =



BDL PVL

78 116,117 TNF-a
118 TNF-a
73 TNF-a
119,120 TNF-a

peripheral blood mononuclear cells, PBMCs

Kupffer

TNF-a real time PCR PVL BDL
TNF-a mRNA
TNF-a 126
3.24 TNF-a
INOS NO



TNF-a NO
TGF-b
HSCs 67 al(l) MRNA 68- 70
TGF-b
118,121,122
TGF-b 123,124 BDL
TGF-b mRNA Sham 097vs. 1
PVL Sham 0.5
Napoli 124
2 3 TGF-b mRNA
TGF-b mRNA
TGF-b
IFN-g
NO 125
IFN-g 126
IFN-g
IFN-g
BDL IL-10
PVL IL-10 mMRNA  Sham 0.93
BDL IL-10 mRNA Sham 0.02 p<0.05



IL-10 127,128

IL-10
129-132 HSCs
133,134
Lee 135 BDL 1 10
IL-10 IL-10
1 2
IL-10
BDL
Lee IL-10
IL-10
BDL
Sham 0.02
Lee 135 BDL
TNF-a

IL-10
BDL

a4

IL-10

IL-10

IL-10
IL-10

IL-10

IL-10
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