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Therapeutic Effects in the RIP-treated Liver Fibrosis Rat Model

Soo Hyun Cho
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Abstract

Chronic liver diseases and hepatic cancer have been reported as 10% of cause of death in Koreans.
Regardless of various causes, chronic liver disease accompanies commonly hepatic fibrosis. But still the
mechanism of hepatic fibrosis remains poorly understood.

Using the dimethylnitrosamine(DMN)-induced hepatic fibrosis rat model, We performed to evaluate the
possible therapeutic effect of RIP(extracts of Phellodendron amurense and Patrinia scabiosaefolia) and to
investigate the changes in referential connective tissue proteins(TGF-B;, a-smooth muscle actin, and
vimentin) as a marker of fibrogenesis.

For these purposes, liver tissues were stained with H & E, and Azan staining for estimation of developing
fibrosis. In the DMN-treated rat liver tissue, fibrosis were developed forming incomplete septal fibrosis.
Whereas, in the RIP-treated rat liver tissues, the fibrosis were decreased recovering to normal morphology.

The expressions of TGF-B;, a-smooth muscle actin(e-SMA), and vimetin were increased in the
DMN-treated rat liver tissues, but decreased in the various areas of RIP-treated rat liver tissues.

According to these results, RIP could be a possible therapeutic agent to reduce hepatic fibrosis, and the TGF-
B, a-SMA, and virrentin could be possible indicative markers of hepatic fibrosis development and recovery.

Key words : RIP(extracts of Phellodendron amurense and Patrinia scabiosaefolia), liver
fibrosis, TGF-8,, a-smooth muscle actin, vimentin
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Fig. 1. Diagram of GOT and GPT levels in the control, DMN treated and DMN-R!P-treated rat serum.
N; GOT and GPT values in normal animals, DMN/NaCl; GOT and GPT values in the DMN treated
hepatic fibrosis animals, DMN/RIP; GOT and GPT values of RIP treatment in the DMN treated hepatic
fibrosis animals. = p < 0.05.

Fig. 2. Photomicrographs of normal(A), DMN-treated(B), and DMN-RiP-treated(C) rat liver, H&E, x40.
A, Hepatic cell cords were well~formed radiating from central vein to portal area in the normal liver
tissue. Hepatic artery, bile duct, and portal veins were observed in the portal area.

B, In the DMN-treated rat liver, hepatic artery, bile duct, and portal veins were not discriminated. The
hepatic cells were not formed cell cords, and some of the blood vessels were enlarged. The nodular
change of hepatic fibrosis were observed around portal area.

C, In the RiP—-treated rat liver, the hepatic cell cords and portal area were recovered.
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Fig. 3. Photomicrographs of normal(A), DMN-treated(B), and DMN-RIP-treated(C) rat tiver, Azan, =40,
The connective tissues were stained blue.

A, In the normal liver tissue, the connective tissues were only distributed around some biood
vessels(arrow).

B, Amount of connective tissues(blue) was remarkably increased around portal area compared to
normal liver tissue. Neighboring portal fibrosis were connected with each other forming fibrotic nodule,
but the nodular change was not complete, indicating incomplete septal fibrosis(arrows).

C, The fibrosis were remarkably decreased compared t0 DMN-treated liver tissue.
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Az ¥ 7Hesl & £ AT Azan
gaog 7z AL vlws] BH AAATelA
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v 2A E71ettiFig. 3B). £ A7) g
79 ASoA Adiske oled AAe YHHE
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A% AAE 7HAE AH3Kincomplete septal
fibrosis)el HEE Rolil JAATHFig. 3B).
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Table 1. TGF-B, a-SMA and vimentin immunoreactivities in the normal, DMN-ireated,
and DMN-RIP-treated rat livers

TGF-B a-SMA vimenlin
Normal DMN DMN+RIP  Normal DMN DMN-+RIP Normal DMN DMN-+RIP
Tlepatocyte
+ +
) ++ + +
Sinusoid
+ +
+ + +
+ 4
+ + +
Central Vein
T+ - +
+ +
+ 4 + + ++ + ++ +
+ + - +++ + +++ F
Portal arca
+++ + + ++ + +++ +
+ + + A+ + 4+ + +
+ o+ A+t + -kt + o+ - + + 4+
Macrophage- s +E+ + ++ : ++ o
like cclls + + ++ + + + + + +
+ b + + A + 4+ R

-, unstained,  +; mildly stained, + +; moderately stained, +++; strongly stained

) TGF-B, ot Aashs tEE e d dae et of
TGF-Biol] thdh Wolxzsiatejdel Aujy d incomplete septal fibrosis®] HEE Mo
oH33 ZtHTable 1). —7“" AN % 7&"“"1 %"' o] &yt
FriolM o
g

—

7h At 41101 HAch zey 23’}}01 ’4 FANEE B
Aaure] A A= TGF-io] H9uhg ol FAAHNME A #AFF F glof
A} (immunoreactivity) & ##E = ATk 1 F37t FdA o] ol Ewlal FuioiM 3
g} TGF-Bioll Mz FA g el Fybwojxgl FHI AL E & T UAHFig. 4B),
FARESS Holm ATk FAAHUL AT
Yozl REME PSS dES 5 gl thH DMN % RIP Xgat
AcHFig. 4A). 272 DMN §Fo¢ olo] 4% F<F RIPEH
Fojgt :vl"ﬂ*i‘“ 21 Eectvi) Qi A< S B 2 R R
) DMN A2 o] g7t FEHA versEth e 14
DMN FofFolAe] Hdfste &9E + ol HFst7t ohh FdE RAE H}AE #
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Fig. 4. Photomicrographs of TGF-Bi-immunoreactivities in the normal(A), DMN-treated(B), and

DMN-RIP-treated(C) rat liver, x40.

A, In normal liver tissue, the TGF-B-immunoreactivity was only localized in the basement membrane

of central vein(arrow).

B, In DMN-ireated liver tissue, TGF-Bi—immunocreactivily was strongly localized on the portal area

forming incomplete septal fibrosis.

C, In RIP-treated liver tissue, TGF-By-immunoreactivity was decreased compared to DMN-treated rat
fliver tissue. Mildly staining TGF-f,-immunoreactivity was observed in the sinusoid and portal area.

Wz ol A9l A4 xR Eege &
A& F AUk

Fulg FH TGF-B 94l Bo] &olE0]
A AL G F Ak ¢H DMN A
TollA satsEld Fud Fe] diAMEA
o] TGF-B1& A F71 A& A F 3
o] ZioAe] HFHHEE A3 FEF A&
& £ ANch

EF DMN HeToA] Fgvess 3
T U SEAMEFA FAdukso] ARo]
€3t Ag B F AUk

a3y DMN AMeElelA AlsEd 43
ol o] TGF-Be AL ofstAl FEH
3 YA cKFig. 40).
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2) a-SMA
a-SMA°l| i3t gz st A
o33 Zti(Table 1).
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7h B

BTl A o-SMAS WG M4 TGF-By
9] AggaAgdE AJolE Hojx YUt a-
SMA HogMe FAAuo] opd Bl 3
oA dehdz AU B3] FFEBAAE
obF mjekdt FANHSS Hole Wby
EHe] YoA FgurEE BRY
o Fu@ FES Ao YuA] RN
FANE-S BFY = UAHFig. 5A).
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Fig. 5. Photomicrographs of a-SMA immunoreactivities in the normal(A), DMN-treated(B), and

DMN-RIP-treated(C) rat liver, x 40

A, In normal liver tissue, a-SMA immunoreactivity was only localized on the portal area.
B and C, In both of liver tissues, the immunoreactivities were localized on the sinusoidal wall and
portal area. In the portal area, the immunoreactivity was markedly increased on the fibrotic portal

area compared to normal tissue.

C, But, in portal area, the immunoreactivity was decreased compared to DMN-treated liver tissue(B).
But in the sinusoidal wall, no remarkable change was detected.

1) DMN A2+

DMN Fojzolxe] e Hfistes a3d
T AU B TellA FHER i
EZ3d o-SMAS] HREEA S Fulgh Sl
gboohgl A @ FERAYDAME &
B2 Holn Utk 2B Az A
tﬂ-zﬂo] Al gZgo = zle @%5}7} zl
PHATI = BT 8] FHYVEE &
Zd & YA

£ A3 a-SMAS WA S Hol:=
=4 FHNA tAMER BZEE YR
AEAME ZFg FEEE Holn YU
(Fig. 5B).
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th DMN ¥ RIP AT

DMN % RIP HZAE Aol Fa#ql
Tz BHg A 5 UAUTH JA 2o
T FHA FHNEE AFY £ Yoy
I e DMN Aol vs) dxs i
e AL ¢ F AT FEAHBAA Y
AHH-e-S DMN AZTolAe] Awes =t
1— HolXE @tk =3 B¢ I AN

$2 HolX¥E %tHFig. 50).
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3) Vimentin
Vimentinol] i3t WEx2|5}stgae Az}
¥ o3 ZtHTable 1).

51



Fig. 6. Photomicrographs of vimentin-immunoreactivities in the normal(A), DMN-treated(B), and

DMN-RIP-treated(C) rat liver, x40

A, No vimentin immunoreactivity was detcted in any region.
B, In DMN-treated liver tissue, the immunoreactivity was strongly detected in the fibrotic portal area.
C, In RiIP-treated liver ftissue, the immunoreactivity was remarkably decreased compared to DMN-

treated liver tissue.
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Fig. 7. Macrophage-iike cells in the diseased rat liver, =400

In the diseased liver tissues(DMN/RIP-treated),

macrophage-like cells were detected in the

portal areafarrows). These celis were not detected in the normal liver tissue.

Wy ez okgkovt DMN ¥oF 3 DMN 59
ol¥ RIPE X 83 FoA 7FalA dd= g}
(Fig. 7TA, 7B).

wEk o] AYEEL F2 FuidsHRel 4
FxAY Fg=o] BEI gon, &
HEol M= #Eg + gt

v. = 2

oA Afsrt 213E o AgxAe] 3

of gojsls dARE o}l A(collagen), ext-
racellular glycoprotein, proteoglycan, elastin
Fo] QUrH(Paizis, Gilbert, Cooper, Murthi,
Schembri, Wu, Rumble, Kelly, Tikellis, Cox,
Smallwood, & Angus, 2001) ¢]% % collagen
& ARAAMNZAIEZY di¥ES sk
type I ol @S AHF37t FAE o Wol A
A=, type I ofw & oA FA43
o7 wgdn 9rHGabele, Brenner, & Rippe
2003). ool dal AN AFPZAY &
o] Z7}EHA HE FEAMEH AYPERZH]
ZRgozy g9 F27F Fobx i
ZHA L] Edugte] AFEA olFoiA|A|
%= 3l ¥ Bissell, Friedmann, Maher,
& Roll, 1990; Clement, lLoreal, Levavasseur,
& Guillouzo, 1993, Friedmann, 1990; Shiratori,

Kawase, Shitna, Komatsu, & Omatal993).

Zke] Afsllle ol dt €A AU A
frete] AR BFE F U desmin, vim-
entin, a-SMA, ¥ GFAP(glial fibrillary acidic
protein}s9] MEREHE F43e A=
wdel W oA WHEles Aoz A
THCassiman, Libbrecht, Desmet, Denef, &
Roskams, 2002). °©]¢} &7 Class VI inter-
mediate filament proteing! nestin®} 718 &
= ItHNiki, Pekny, Hellemans, Bleser, Berg,
Vaeyens, Quartier, Schuit, & Geerts, 1999).
Nestin® 78 A ¥(hepatic stellate cells)®] &
Aztef] el FrEed P XA E nestin
ol9jell vimentin, desmin §¢ Az o
A wgo] FAdd Yol driDe Bleser, Niki,
Xu, Rogiers, & Geerts, 1997). wWehA 7+2] A
F37F dold A¢ B2 F79 7|4 ol
o] Mgg 8 £ 3 ole 3 Ause AR
2 348" F IS5 Aol

g8 k] ARl ol AHAHA Az
2 ohild irgel WskEYt olye} neutrophin,
tyrosine kinase, p75(low-affinity nerve growth
factor receptor p75) <] A37QIxte] wge] W
3= FHkEcHCassiman et al, 2002). 97loj&
gl Fedshs VEGF(vascular endothelial
growth factor)®] W&ol M3t o|Fojx|n
AR VEGFS Zde #sle= Afst 7149
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5828 AR8H= collagen type 2] 283 A
#ejo] gitke Fe 7HEY g Wy A7
FE3jjof & Hog oA THCorpechot, Barby,
Wendum, Kinnman, Rey, Poupon, Housset, &
Rosmorduc, 2002). =% epidermal growth
factor(EGF) ¥ 1 +&Ao] W& ®isit
AE] wigo A ZHAES FAo] FJEla Q)
tKomuves, Feren, Jones, & Fodor, 2000).
ol = 7txA | HF T AFo] i
AS Yetde Z28xF e F71= hepatocyte
growth factor(Hata et al, 2002), transforming
growth factor—beta(TGF-B) NGF(nerve growth
factor), ¥ BDNF(brain-derived nerve growth
factor) 5 22 F7Y cytokineE9l A E o)
FoJxes Aoy 4R ItKCassiman et al,
2002, Tkeda, Wu, & Wu, 1993). °l& %
hepatocyte growth factore 74&skA MR &
AE X8 22 B3] 7] &) Jdse
okl i Aoz Il ¢IviHata, Tkeda,
Uno, & Asano, 2002). Z12J1} Masson ¢ 10¢!
(199)& 7H39 T 7] AAYell= cyclins, thym-
idine kinase, interleuldn(IL)-6, tumor necrosis
factor-alpha 5 W&o Wslrt #dsl hep-
atocyte growth factor(HGF)e] ®Wste €3
Rog HiED saoi LzAAM ] Agx3
9 ao“ °ﬂ F QAES] 4T Fgo] &

3302 = transformmg growth
factor-beta(TGF-*ﬁ)t 7H¢ 73E 8t fibrogenic
cytokine®. 2 7HETH ollzt #H(lung), A%
(kidney), ¥%(skin), 4%(heart), B F9<
9 (arterial wall)a ¥3tsle 2 vital organs
2 zEe] HHEAAFHA FLE UITE
= Aoz 484 Ui Armendariz-Borunda,
Katai, Jones, Seyer, Kang, & Raghow, 1993;
Friedman, Yamasaki, & Wong, 1994; Naka-
mura, Sakata, Ueno, Sata, & Ueno, 2000). &t
H 7o) &) 1ag 7o TGF-B= hepa-
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tocyte growth factoreb &7 7hellA coloca-

lization Ao} F b4 4gAtel Rulge 2t
o £4% APA WA} Je Aoz U

Z lt}h (Hata et al., 2002).

olg}gt TGF-f& T EF(EHFolME A
ZEN7F BRaE s gloy, TGEF-Bi°] fibrogenic
cytokine &2 Bo] A7E 1 §lrkBissell, Wang,
Jarnagin, & Roll, 19%; Milani, Herbst, Sch-
uppan, Stein, & Surrenti, 1991). TGF-$& 7}
o] lipocyteE myofibroblast-like cellZ ¥|AA|
Aol wet AExeridduwde] MR
AN 284S dvtn BuEa lok(Ueki,
Kaneda, Tsutsui, Nakanishi, Sawa, Morishita,
Matsumoto, Nakamura, Takahashi, Okamoto,

& Fujimoto, 1999). &3] TGF-p familye] &
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o] Afsol HHA g3 FE= Aoy ¢

2= tHDe Bleser et al., 1997).
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