Effects of 18a-glycyrrhizin on fibrosis

Figure 3. Effects of 18a-GL on the collagen | and Il expression in Rat Liver (immunohistochemistry). Collagen | (A-D)
and collagen Il (E-H) expression of control group (A, E), liver fibrosis group (B, F), 12.5 mg/kg 18a-GL group (C, G)
and 25 mg/kg 18a-GL group (D, H). Positive cells had brown granules (100x). (I, J) Ratio of collagen | and Il expres-
sion. Data are expressed as means * standard deviation *P<0.05 vs liver fibrosis group.

Figure 4. Effects of 18aGL on the TGF/Smad mRNA expression. gPCR was
performed to detect the mRNA expression of TGF-B1, Smad2/3/7 and SP-1.
Data are expressed as means * standard deviation *P<0.05 vs liver fibrosis

group.

was considered statistically si-
gnificant.

Results

Histopathological examination
and detection of liver collagen
deposition

The effects of 18a-GL on the
CCl,-induced liver fibrosis were
evaluated by histopathological
examination of the liver by H&E
staining (Figure 1). In control
group, normal structure and no
pathologic changes were pres-
ent, and 18a-GL succeeded in
inducing liver fibrosis.

On the one hand, HYP content
can display the content of col-

are expressed as means + standard deviation. lagen in the liver, and on the other hand, the
Comparisons between groups were performed content of HYP in the liver can directly reflect
with analysis of variance (ANOVA), Student’s the degree of hepatic fibrosis. The HYP content
t-test or Kruskal-Wallis test. A value of P<0.05 of animals in 25 mg/kg and 12.5 mg/kg 18a-
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Figure 5. Immunohistochemical staining of TGF-B/Smad in the rat liver after 18a-GL treatment. Immunohistochem-
istry was performed to detect the protein expression of TGF-1 (A-D), p-smad2 (E-H), p-Smad3 (I-L), Smad7 (M-P)
and SP-1 (Q-T) in control group, liver fibrosis group, and 12.5 mg/kg 18a-GL group and 25 mg/kg 18ax-GL group.
Positive cells had brown granules (100x).

GL groups (167.00+55.31 ug/g, 184.25+49.33
pg/g) were significantly lower than that in liver
fibrosis group (273.38+66.22 ug/g, P<0.05,
Figure 2).

Liver collagen accumulation was determined by
immunohistochemistry of liver tissues (Figure
3). In control group, little collagen was present.
In liver fibrosis group, collagen | and Il were
found around the portal vein, in the central
venous and sinusoidal area, and the intervals
along the fibers showed diffuse distribution.
However, in 18a-GL group, collagen fibers mai-
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nly located in the central lobular and portal
areas. 18a-GL significantly reduced the colla-
gen deposition and distribution.

Effects of 18a-GL on the expression of
TGF-B1/Smads

In control group, TGF-B1 protein expression
was only detectable in cells surrounding the
portal vein and central veins of hepatic lobules
with a small amount of TGF-B1 surrounding
cells. In liver fibrosis group, TGF-B1 was over-
expressed, and mainly distributed in cells sur-
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Table 2. p-Smad2, p-Smad3, Smad7, SP-1 positive rate and density of TGFB1

TGFB1 p-Smad2

p-Smad3 Smad7 SP-1

0.056040.0134 0
Liver fibrosis group 0.5220+0.1163°
12.5 mg/kg 18a-GL group 0.2720+0.0657"
25 mg/kg 18a-GL group 0.2240+0.1033"

Control group

0.0866+0.0136°
0.034610.0120"
0.0336+0.0062"

0 0.0068+0.0032 0
0.0500+0.0119°¢ 0.0176+0.0034 0.2660+0.0721°¢
0.0216+0.0064" 0.0192+0.0043 0.1790+0.0596"
0.0176+0.0062" 0.0164+0.0067 0.1430+0.0597"

Footnotes: "P<0.05 vs. liver fibrosis group; *P<0.05 vs. to 25 mg/kg 18a-GL group.
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Figure 6. Western blot assay of Smad2/3 and p-
smad2/3 expression in the rat liver after 18a-GL
treatment.

rounding the portal area, sinusoidal endothelial
cells, some hepatocytes and fiber septum. The
TGF-B1 mRNA expression reduced markedly
(Figure 4). The TGF-B1 positive cells reduced
significantly in 18a-GL groups when compared
with liver fibrosis group (Figure 5; Table 2).

Smad3 and Smad2 are key downstream effec-
tors of TGF-B signaling pathway [16, 17] and
p-Smad2 is the activated form of Smad2. Our
results showed it was not expressed in liver tis-
sues under normal conditions, but its expres-
sion increased following CCl, treatment. p-Sm-
ad2 expression increased in fibroblasts and
perisinusoidal and inflammatory cells in the
proliferative fibrous tissues surrounding the
lobes, but p-Smad2 and smad2 reduced in
18a-GL groups (Figures 5, 6; Table 2). In addi-
tion, cytoplasm-positive cells were also obse-
rved in 18a-GL groups, suggesting that 18a-GL
also plays a role in preventing its nuclear trans-
location. p-Smad3 is the activated form of
Smad3 and not expressed in the liver under
normal conditions. Hepatic fibrosis elevated
the expression of Smad3 in stromal cells. In
18a-GL group, p-Smad3 and smad3 expres-
sion significantly decreased (Figures 5, 6; Table
2).

In control group, little Smad7 was detected, but
a small number of Smad7 positive cells were
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detectable following CCI, treatment in the
fibrous septa and portal area. In rats receiving
18a-GL treatment, Smad7 protein and mRNA
expressions were equivalent to those observed
in the control group (Figure 5; Table 2).

There is evidence showing that Sp-1 and Smad
proteins cooperate to induce the expression of
alpha 2 (I) collagen in human glomerular me-
sangial cells following TGF-B1 treatment [18].
HCV-induced transcription factors AP-1, Sp-1,
NF-kB and STAT-3 are involved in TGF-B1 gene
expression [19].

In the normal liver tissues, no SP-1 expression
was observed, but over-expression of SP-1 was
noted not only in the fiber septum but in the
hepatocyte nuclei and some duct cells in the
presence of liver fibrosis (Figure 5; Table 2).
SP-1 expression reduced significantly in the
fiber septum in rats receiving 18a-GL trea-
tment.

Discussion

TGF-B1 has been identified as the most pro-
fibrotic cytokine, and can elevate the expres-
sion of collagen | in hepatic stellate cell (HSC),
promote their transition to a myofibroblast-like
phenotype, and modulate key elements of ECM
in the homeostasis [20, 21]. Numerous studies
have revealed TGF-B1 elevated in tissues and
organ lesions, particularly in case of fibrosis.
TGF-B1 is closely related to the progression of
liver fibrosis. Marek et al. found both serum
TGF-B1 concentration and TGF-B1 mRNA exp-
ression in the liver were useful prognostic
markers in patients with hepatitis C undergoing
antiviral therapy [22]. Castilla et al. found that
TGF-B1 mRNA expression correlated closely
with the mRNA expression of procollagen Type |
(r=0.94), serum procollagen Type Il peptide
(r=0.89) and histologic activity index (r=0.73)
[23]. All patients with increased fibrogenic
activity had increased levels of TGF-B1 mRNA.
Following liver injury, activated TGF-B ligands
are detectable in the liver and may induce
downstream signals in all cell types investigat-
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