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Abstract

The activation of cannabinoid receptor 2 (CB2) plays a pleiotropic role in the innate immunity
and is considered a crucial mediator in liver and lung disease. This study aimed to explore the
role of activating CB2 using synthetic agonist (AM1241) on suppressing the progress of liver
fibrosis induced by two models; bile duct ligation (BDL) and TAA administration as well as lung
fibrosis induced by bleomycin (BLM) instillation. The study also attempted to clarify the
mechanisms of the antifibrotic effects of synthetic CB2 agonists; AM1241 on the ongoing both
hepatic and pulmonary fibrosis. AM1241 was administrated to rats of the aforementioned three
models in two doses (3 and 6 mg/kg) for 14 days (in BDL experiment) and 21days (for the other
experiments). Liver function and oxidative stress markers, hepatic TNF-a, IL-6 and I1L-10, IL-1p,
TGF-B1, RT-gPCR expression of Toll like receptor 4 (TLR4), TGF-B1, a-SMA and microRNA-
155 (miR-155) genes, western blot for Vimentin and E-cadherin proteins, immunohistochemical
expression of CD31, CD34, a-SMA and NF-«xB as well as histopathology of liver tissue were all
assessed. In lung experiment, miRNA-21, Myd88 and TLR4 genes expression were detected by
RT-g-PCR, while collagen I, Smad2 and Myd88 protein levels were analyzed by western blot. In
addition, antioxidant activity (SOD and GSH), pro-fibrotic (TGF-B1) and pro-inflammatory (IL-
4 and IL-13) cytokines were determined in lung tissue homogenate using ELISA Kits.
Histological examination and immunohistochemical (IHC) evaluation of CD4, a-SMA and TGF-
B1 expression were also examined. In both liver models; AM1241 administration at both doses
significantly (P<0.05) ameliorated liver function markers, pro-inflammatory cytokines (TNF-a,
IL-6), significantly decreased i GSH content and TLR4 gene expression. Histologically,
AM1241 limited fibroplasia extension decreased immune-expression of NF-kB in both models.
While in BDL model, AM1241 showed significant increase in the immune-medulatory cytokine;
IL-10, decreased immune-expression of CD31 and strongly expressed CD34. Regarding TAA
induced liver fibrosis; AM1241 showed significant decrease in Vimentin level, TGF-1, a-SMA
and microRNA-155 gene expression with significant increase in E-cadherin level. While in the
lung model; AM1241 group resulted in significant decrease in western blot protein levels (TLR4,



Myd88 and miR-21) as well as cytokines level with significant upgrade the anti-oxidant activity.
Lung fibrosis in AM1241 administrated rats was minimal rather than BLM group as confirmed
by the Ashcroft scale of fibrosis. Moreover, AM1241 groups showed significant negative
immunohisto-expression of CD4, a-SMA and TGF-B1 in dissimilarity with BLM rats. In
conclusion, this study points out that; CB2 receptors activation could curb both hepatic and
pulmonary fibrosis via distinct mechanisms. The hepatic fibrosis in BDL model was suppressed
through inhibition of TLR-4/NF- kB pathway, while in TAA model it was terminated through
inhibition of TLR4/miR-155/ NFKB p65 pathway. In BLM models the pulmonary fibrosis was
abolished via inhibiting TLR4/Myd88/miR-21/ TGF-1/Smad2 signaling pathway. Also, these
results suggest that CB2 agonists display potent hepatoregenrative properties, in addition to their
antifibrogenic effects.

Key words:

Cannabinoid receptor 2; AM1241; TLR4; Liver fibrosis; lung fibrosis; miR-21; miR-155;
Myd88
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H&E stained sections; AM1241 interfered the progress of
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proliferation, (d) decreased expression of a-SMA in silymarin
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showing negative immune-expression of CD31, (b) BDL rat
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showing negative immune-expression of NF-xB, (b and c)
BDL rat showing increased NF-kB among the hepatic
parenchymal cells, (d) decreased expression of NF-kB in
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immune expression of CD34 in silymarin treated rat. (d and e)
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AM1241 (3 and 6mg/kg b wt,) administrated rats. (f)
Quantitative image analysis of CD34 expression in 5
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Figure 1

Effect of AM1241 on of oxidative stress markers, TNF-o and
IL-6 in hepatic tissue homogenate of TAA-induced fibrosis
rats’ model.

model N=11; Values are expressed as mean + SE. Data were
analyzed by using one way ANOVA. * # $ and ¥ were
Significant differences at P < 0.05 as, *  significantly
difference when compared to control group, # when compared
toTAA group, $ when compared to silymarin, ¥ when
compared to AM1241 3mg/Kg.

45

Figure 2

A) Levels of Vimentin and E-Cadherin measured by western
blot technique in different groups. (B) Western blot protein
band diagram.

N=11; Values are expressed as mean + SE. Data were
analyzed by using one way ANOVA. *, #, $ and ¥ were
Significant differences at P < 0.05 as, * significantly
difference when compared to control group, # when compared
toTAA group, $ when compared to silymarin, ¥ when
compared to AM1241 3mg/Kg
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H&E stained photomicrographs of liver, (A) Control group,
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septa connecting the portal areas (green arrows), note the
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(D) AM1241(3mg/kg) group, showing mild hepatocellular
degeneration and (E) AM1241(6mg/kg) group, showing
apparently normal hepatic parenchyma.
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group scored (0), data are presented as median using Kruskel-
Wallis test followed the Mann-Whitney U test. Significantly
different was considered at P<0.05. (B) Ishak staging for liver
fibrosis, data are presented as median (max-min) using
Kruskel-Wallis test followed by the Mann-Whitney U test.
Significantly different was considered at P<0.05. N=11;
Values are expressed as mean + SE. Data were analyzed by
using one way ANOVA. * # § and ¥ were Significant
differences at P < 0.05as, * significantly difference when
compared to control group, # when compared toTAA group, $
when compared to silymarin, ¥ when compared to AM1241
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Figure 5

Photomicrographs of liver (MTC) stained, (A) Control group,
normal limited amount of fibrous tissue at the portal area, (B)
TAA group, extensive portal fibroplasia with bridging fibrosis
represented by numerous fibrous tissue septa connecting portal
areas, (C) Silymarin group, showing mild portal fibroplasia
with thin incomplete septa extending, (D) AM1241(3mg/kg)
group and (E) AM1241(6mg/kg) group, showing limited portal
fibroplasia, and (F) Fibrosis expressed as area percent, Values
are expressed as mean + SE. Data were analyzed by using one
way ANOVA followed by Tukey post-hoc test. *, #, $ and ¥
were Significant differences at P < 0.05 as, * significantly
difference when compared to control group, # when compared
to TAA group, $ when compared to silymarin and ¥ when
compared to AM1241 3mg/Kg.
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Figure 6

Photomicrographs of liver, expression of NF-kf3 p65, Immune-
stained, (A) Negative expression, (B) Intense diffuse
expression, (C) Moderate expression, (D) and (E) Mild
expression, (F) NF-xB p65 expressed as area percent. Values
are expressed as mean + SE. Data were analyzed by using one
way ANOVA followed by Tukey post-hoc test. *, #, $ and ¥
were Significant differences at P < 0.05 as, * significantly
difference when compared to control group, # when compared
toTAA group, $ when compared to silymarin and ¥ when
compared to AM1241 3mg/Kg.
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Figure 1

Effect of AM1241 on oxidative stress markers, IL-4, IL-13
and TGF-B1 in lung tissue homogenate of BLM-induced
fibrosis rats’ model. N=11; Values are expressed as mean =+
SE. Data were analyzed by using one way ANOVA. *, # and
$ were Significant differences at P<0.05, where; * significantly
different when compared to control group, # significantly
different when compared to BLM group, $ significantly
different when compared to AM1241 (3mg/kg).
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Figure 2

Levels of Collagen I (A), Smad2 (B), and Myd88 (C)
measured by western blot technique in various experimental
groups. (D) Diagram of western blot protein bands.

Values are expressed as mean + SE. Data were analyzed by
using one way ANOVA. * # and $ were significant
differences at P<0.05, where; * significantly different when
compared to control group, # when compared to BLM group, $
when compared to AM3mg/Kg
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Figure 3

H&E (A-L) and MTC (M-P) stained lung sections. (A) Control
rat, showing the normal histological limits of lung tissue, (B-F)
BLM instilled rat showing , (B) extensive thickening of the
interstitial tissue (arrow) with fibrous tissue and(C)
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