Table 2. The Chimeric mice used in the present study

No. Donor Age hAlb(meg/mL) RI(%) Pk
M1 A 3 mo 9.6(9.6) 79.0 14
M2 A 3 mo 7.9(9.6) 84.9 14
M3 A 3 mo 10.6(11.3) 84.5 14
M4 B 1ye 8.9(9.7) 91.4 14
M5 B 1ye 5.9(13.1) 79.5 12
M6 B 1ye 5.0(7.7) 82.3 14
M7 C 5 ye 13.5(15.0) 93.8 14
M8 Cc 5 ye 17.8(20.4) 96.9 14
M9 C 5 ye 17.707.7) 93.0 14
M10 D 14 ye 7.8(9.0) 86.6 14
Mi1 D 14 ye 4.3(4.3) 72.6 14
M12 D 14 ye 7.1(7.9) 82.9 14
Mi3 E 22 ye 4,0(4.9) 68.9 14
M14 E 22 ye 5.0(5.5) 70.3 14
M15 E 22 ve 5.9(8.1) 77.8 14

hAlb: Human albumin concentration at sacrifice (Maximum human albumin concentration)

RI: Replacement index (%)

Donor

At 3 month/ Male/ Caucasian

B: 1 year/ Male/ Caucasian

C: 5 year/ Male/ African American
D: 14 year/ Male/ Caucasian

E: 22 year/ Male/ African American
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Fig. 1. Human CYP expressions in the chimeric mouse livers. Relative expression levels of human CYP
mRNAs were determined as described at the Materials and Methods section.
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Fig. 2. Human UGT expressions in the chimeric mouse livers. Relative expression levels of human UGT
mRNAs were determined as described at the Materials and Methods section.
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Fig. 3. Human FMO expressions in the chimeric mouse livers. Relative expression levels of human FMO
mRNAs were determined as described at the Materials and Methods section.
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BACKGROUND & AIMS: Recent studies have re-
ported that bone marrow (BM)-derived cells migrating
into fibrotic liver tissue exhibit a myofibroblast-like
phenotype and may participate in the progression of
liver fibrosis. However, their contribution to collagen
production has not been fully verified yet. We revisited
this issue by using 2 mechanistically distinct liver
fibrosis models introduced into transgenic collagen
reporter mice and their BM recipients. METHODS:
BM of wild-type mice was replaced by cells obtained
from transgenic animals harboring tissue-specific en-
hancer/promoter sequences of «2(I) collagen gene
(COL1A2) linked to enhanced green fluorescent protein
(EGFP) or firefly luciferase (LUC) gene. Liver fibrosis
was introduced into those mice by repeated carbon
tetrachloride injections or ligation of the common bile
duct. Activation of COL1IA2 promoter was assessed by
confocal microscopic examination detecting EGFP sig-
nals and luciferase assays of liver homogenates. RE-
SULTS: The tissue-specific COLIA2 enhancer/pro-
moter was activated in hepatic stellate cells following a
single carbon tetrachloride injection or during primary
culture on plastic. A large number of EGFP-positive
collagen-expressing cells were observed in liver tissue
of transgenic COL1A2/EGFP mice in both liver fibrosis
models. In contrast, there were few EGFP-positive BM-
derived collagen-producing cells detected in fibrotic
liver tissue of COL1A2/EGFP recipients. Luciferase as-
says of liver tissues from COL1A2/LUC-recipient mice
further indicated that BM-derived cells produced little
collagen in response to fibrogenic stimuli. CONCLU-
SIONS: By using a specific and sensitive experimen-
tal system, which detects exclusively BM-derived
collagen-producing cells, we conclude an unexpect-
edly limited role of BM-derived cells in collagen
production during hepatic fibrogenesis.

ollagen contents in tissue are under control of a

dynamic balance between its production and degra-
dation, and a disruption of this equilibrium results in
either organ fibrosis or impaired tissue integrity. Irrespec-
tive of the etiologies of hepatic injury, liver fibrosis is
caused commonly by a chronic and uncontrolled inflam-
matory/repair process leading to excessive deposition of
collagen and other components of extracellular matrix in
the liver. Hepatic stellate cells (HSC) are considered to be
the main producers of both type I collagen' and matrix
metalloproteinase (MMP)-13,2 the major interstitial col-
lagenase degrading type I collagen in rodents. In addi-
tion, it has been reported recently that bone marrow
(BM)-derived cells participate in both the progression
and regression of liver fibrosis by expressing collagen and
MMPs, respectively.

We have shown that BM-derived stem/progenitor cells
express MMP-13 and MMP-9 and contribute to the spon-
taneous regression of experimental liver fibrosis induced
by repeated carbon tetrachloride (CCl,) injections.* In
addition, enhanced mobilization and homing of BM-
derived cells by a combination of granulocyte colony-
stimulating factor and hepatocyte growth factor stimu-
lated MMP-9 expression in the fibrotic liver tissue and
accelerated the recovery from liver fibrosis.? Indeed, there
have been an increasing number of clinical trials of au-
tologous BM cell infusion therapy to treat patients with
critical liver diseases including advanced cirrhosis.* ¢ On
the other hand, several experimental and human studies
using BM transplantation with sex-mismatched cells®1©
or genetically marked cells with enhanced green fluores-
cent protein (EGFP)''-!* have reported that BM-derived
cells migrating into fibrotic liver tissue exhibit the fea-
tures of collagen-producing cells such as HSC, myofibro-

Abbreviations used in this paper: a-SMA, a-smooth muscle actin;
BM, bone marrow; CBD, common bile duct; EGFP, enhanced green
fluorescent protein; FACS, fluorescence-activated cell-sorter scanner;
HSC, hepatic stellate cell(s); MMP, matrix metalloproteinase.
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