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Introduction

Toll-like receptors (TLR) play an important role 1in innate 1m-
munity helping to recognize microbial pathogens and regulate
immune responses. They function primarily as pattern rec-
ognition receptors (PRR), responding to pathogen-associated
molecular patterns (PAMP), but also endogenous stress sig-
nals termed danger-associated molecular patterns (DAMP).
In humans, 11 TLRs have been described, each recognizing
distinct pathogenic components. They are co-expressed by
cells of the immune system, and cells of protective barriers,
and share a common intracellular pathway.

Their expression has been implicated in multiple autormmune
and 1nfectious processes and even fulminant organ failure.
TLR expression has not, however, been well characterized
in the liver, nor has 1t been comprehensively investigated in
specific disease states. We aimed to investigate the potential
contribution of TLRs 1n hepatic and biliary inflammation such
as 1n Primary Biliary Cirrhosis (PBC) and chronic hepatitis
C (CHC) to further our understanding of the mechanisms be-
hind chronic hepatic inflammation and fibrosis.

Methods

Specimens

Needle biopsy specimens obtained from patients;

* PBC (n=12; Stratified for stage of disease using Scheuer
system)

» Chronic Hepatitis C (n=135; Stratified for stage of disease
using modified Ishak system)

* Control Liver Specimens (n=2; Disease free biopsy speci-
mens)

Methods

Immunohistochemical Staining

Single antibody immunohistochemistry (IHC) performed us-
ing mouse monoclonal anti- TLR 3, 4 or 9 1n 1:100 dilution
(Obtained from Santa Cruz Biotechnology; sc-1250, sc-8694,
and sc-8696 respectively). Negative controls included normal
disease free liver specimens as well as using Ab specific block-
ing peptide (Obtained from Santa Cruz Biotechnology).

IHC Grading and Semiquantitave Analysis

» Semiquantitative assessments of Hepatocyte (H), Cholan-
giocyte (C), and Portal Mononuclear Cell (PMC) staining.

» Extent of staining (0, absent; 1, 1-25%, 2, 25-50%; 3,
50-75%; 4, 75-100%);

* Intensity of staining (0, absent; 1, light; 2, medium; 3,
dark; 4, very dark).

* Semiquantitative scoring assigned to each specimen as the
multiplication product of the extent and intensity of stain-

ing (1.e. Extent grade x Intensity grade= Semiquantitative
Score).

* One-tailed T Test (p<<0.05) used for to determine statisti-
cal significance of samples as compared to controls, and
Spearman’s rank coefficient used to determine correlation
between IHC semiquantitative scores and stage of fibrosis.

Results
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Figure 1. TLR Staining Intensity for PBC and CHC 1n Hepatocytes (H),
Cholangiocytes (C), and Portal Inflammatory Cells (P)
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Results

Figure 2. Normal Tissue/ TLR 4

Semiquantitative Score: Hepatocytes
(4), Cholangiocytes (4), Portal
Inflammatory Cells (0)

Figure 4. Normal Tissue/ TLR 3

Semiquantitative Score: Hepatocytes
(4), Cholangiocytes (10), Portal In-
flammatory Cells (0)

Figure 6. PBC/ TLR 9

Semiquantitative Score: Hepatocytes

(12), Cholangiocytes (8), Portal In-
flammatory Cells (10)

Figure 3. Normal Tissue/ TLR 9

Semiquantitative Score: Hepatocytes
(8), Cholangiocytes (6), Portal
Inflammatory Cells (0)

Figure 5. PBC/ TLR 4

Semiquantitative Score: Hepatocytes
(6), Cholangiocytes (0), Portal
Inflammatory Cells (0)

Figure 7. PBC/ TLR 3

Semiquantitative Score: Hepatocytes
(6), Cholangiocytes (2), Portal
Inflammatory Cells (1)

Figure 8. CHC/ TLR 4

Semiquantitative Score: Hepatocytes
(6), Cholangiocytes (0), Portal
Inflammatory Cells (0)

Figure 9. CHC /TLR 9

Semiquantitative Score: Hepatocytes

(14), Cholangiocytes (12), Portal In-
flammatory Cells (12)

Figure 10. CHC/TLR 3

Semiquantitative Score: Hepatocytes
(8), Cholangiocytes (6), Portal
Inflammatory Cells (0)

» Hepatocyte staining for TLR4 was significantly increased
in PBC (p=0.044), and also increased in CHC but did not
meet statistical significance. There was a significant in-
crease 1n hepatocyte staining for TLR9 1n PBC (p=0.0219)
and CHC (p= 0.0058), while no significant increase in
TLR3 staining was observed.

» Cholangiocyte expression of TLRs 4 and 3 was si1gnifi-
cantly reduced in both PBC (TLR 4; p<0.0001, TLR
3; P=0.0004) and CHC (TLR 4; p<0.0001, TLR 3;
p=0.0009). Cholangiocyte expression of TLR 9, however,
was slightly increased in PBC (p=0.2417), but markedly so
in CHC (p=0.0115), the latter being almost double that of
controls. No difference in cholangiocyte staining was ob-
served between diseases.

* PMCs showed marked upregulation of TLR 9 in PBC
(p=0.022) and CHC (p=0.0001), with little or no expres-
sion of TLR 3 or 4. A difference was found in TLRO ex-

pression for CHC as compared to PBC which was signifi-
cant (p=0.0004)

* Finally, there was no correlation in PBC specimens be-
tween any TLR and the AMA titer. According to a calcu-
lated Spearman’s rank coefficient, TLR expression did not
correlate well with stage of fibrosis 1n either disease (p >
0.05). Only TLR 9 staining of hepatocytes in CHC corre-
lated with stage of fibrosis (P= 0.0456).

Conclusions

* In PBC and CHC, hepatocytes show an overall increase
in TLR 4 and 9 expression, without a significant change
in TLR 3 expression. Cholangiocytes showed a strong in-
crease 1n TLR 9 expression as opposed to the marked
down regulation of TLRs 3 and 4. Finally, PMCs 1n both
diseases had strikingly increased TLR 9 expression, and al-
most no expression of TLRs 3 or 4.

* These changes strongly implicate TLR 9 expression 1n he-
patic inflammation, and may be independent of disease
pathogenesis.

* The observed diminished expression of TLRs 3 and 4 on
bile duct surfaces may correlate with observations that
these patients have an increased susceptibility to infections
and sepsis.

 TLR 9 antagonists may be important therapeutic tools in

liver disease.
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