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in the tissues of rats treated with CCl4 administration
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Mikio Doy, Naomi Taﬁaka, Bernard Bouscarel

3 Simultaneous determination of dehydroepiandrosterone:«-«==+++++essereermrinniiiiii. 31
and its 7-oxygenated metabolities in human serum
by high-resolution gas chromatography-mass spectrometry.
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Naomi Tanaka, Aya Takagiwa, Yoshinori Fujimoto, Hiroshi Miyazaki



Apoptosis and inhibition of the phosphatidylinositol 3-kinase/Akt signaling pathway
in the anti-proliferative actions of dehydroepiandrosterone.
Yanfang Jiang, Teruo Miyazaki, Akira Honda, Takeshi Hirayama,

Shigemasa Yoshida, Naomi Tanaka, Yasushi Matsuzaki

Disrupted coordinate regulation of farnesoid X receptor target genes c«r--errrrerreerreeerses

in a patient with cerebrotendinous xanthomatosis.
Akira Honda, Gerald Salen, Yasui Matsuzaki, Ashok K Batta, Guorong Xu,
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Taurine inhibits oxidative damage of the liver and prevents hepatic fibrosis =+r=r+ooe--

in carbon tetrachloride induced liver fibrosis in rats.
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The harmful effect of exercise on reducing taurine
concentration in the tissues of rats treated with CCl.
administration

Teruo Miyazaki*, Yasushi Matsuzaki**, Tadashi Tkegami**, Shumpei Miyakawa¥ ,

Mikio Doy*, Naomi Tanaka**, Bernard Bouscarel$

(*Ibaraki Prefectural Institute of Public Health; **Institute of Clinical Medicine,University of Tsukuba; ¥

Institute of Health and Sport Sciences, University of Tsukuba;$¥ The George Washington University)

Journal of Gastroenterology.39 (6) :557-562,2004.

We have previously reported that oral
taurine administration reduced the frequency of
painful muscle cramps in patients with liver
cirrhosis, and that skeletal muscle taurine
concentration was significantly decreased post
exercise. The aim of this study was to examine the
taurine concentration in various tissues on a liver
damaged with fibrosis (LD) rat model before and
after exercise. Rats were divided into a normal
(NML) and an LD groups. The LD group received
CCl4 injection for 10 weeks.Thereafter, both groups
were divided in control (NML/CTL,LD/CTL) and
exercise (NML/EX, LD/EX) groups, respectively. The
rats in the EX groups were subjected to treadmill
running. Plasma, liver, brain, heart and skeletal
muscles taurine concentration, as well as plasma and

liver lipid peroxidase (LPO) concentration were

measured. The liver, brain and skeletal muscles

taurine concentration in the LD groups was
significantly decreased compared to that in the
respective NML group. Furthermore,the taurine
concentration in the heart and skeletal muscles in the
LD/CTL groups was significantly decreased post
exercise. The respective plasma and liver LPO
concentration in the LD groups was significantly
increased compared to that in the corresponding
NML group. Moreover, plasma LPO concentration in
the LD/EX group was significantly higher than in the
LD/CTL group. Tissue taurine concentration,

particularly in skeletal muscle, was significantly
decreased in the LD model rats induced by CCI4
administration, and furthermore, the significant
decreased concentration except for liver was

aggravated by exercise, even though lower intensity.



Optimal and effective oral dose of taurine to prolong
exercise performance in rat

Teruo Miyazaki*, Yasushi Matsuzaki**, Tadashi Ikegami**, Shumpei Miyakawat ,

Mikio Doy*, Naomi Tanaka**, Bernard Bouscarel}
Mixio Doy™
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Graduate School of Comprehensive Human Sciences and University Hospital,

University of Tsukuba; ¥ Institute of Health and Sport Sciences, University of Tsukuba;

t George Washington University)

Amino Acids.27(3-4):291-298,2004

The aim of this study was to determine the
effective and optimum dose of taurine for exercise
performance and to maintain tissue taurine
concentration. Rats received a respective daily dose of
0, 20, 100, and 500mg/kg body weight of taurine (EC
and ET-1, -2, -3 groups, respectively) for two
weeks,and then,were subjected to treadmill until
exhaustion. The running time to exhaustion was

significantly prolonged by 25% and 50% in the ET-2

and -3 groups, respectively compared to that in the
EC group accompanied with maintenance of taurine
tissue concentrations. Furthermore,the oxidative
glurathione per total glutathione ratio in tissues was
inhibited in the ET-2 and -3 groups whereas it was
higher in the EC group than in both the no exercise
and taurine-administration for two weeks on a
transient exercise performance were between 100 and

500mg/kg/day.



Simultaneous determination of dehydroepiandrosterone
and 1ts 7-oxygenated metabolities in human serum by
high-resolution gas chromatography-mass spectrometry.
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Steroids.69 (13-14) :817-824,2004.

A highly sensitive and specific method has
been developed for the simultaneous measurement of
free (unconjugated) or sulfate-conjugated forms of
dehydroepiandrosterone (DHEA) , 7alpha-hydroxy-
DHEA (7alpha-OH-DHEA) , 7beta-hydroxy-DHEA
(7Tbeta-OH-DHEA) ,and 7-oxo-DHEA (7-oxo-DHEA)
in human serum. This method is based upon a stable
isotope-dilution technique by gas chromatography-
selected-ion monitoring mass spectrometry. Free
steroids were extracted from serum with an organic
solvent and the sulfate-conjugated steroids remained
in aqueous phase. Free steroids were purified by solid-
phase extraction, while sulfate-conjugated steroids
were hydrolyzed by sulfatase and deconjugated
steroids were purified by solid-phase extractions. The
extracts were treated with O-methylhydroxylamine
hydrochloride and were subsequently
dimethylisopropylsilylated. The resulting
methyloxime-dimethylisopropylsilyl (MO-DMIPS)
ether derivatives were quantified by gas
chromatography-selected-ion monitoring mass
The

spectrometry in a high-resolution mode.

detection limits of MO-DMIPS ether derivatives of
DHEA, 7alpha-OH-DHEA, 7beta-OH-DHEA and 7-
oxo-DHEA were 1.0, 0.5, 0.5 and 2.0pg, respectively.
Coefficients of variation between samples ranged
from 10.6 to 22.9% for free 7-oxygenated DHEA to
less than 10% for DHEA and sulfate-conjugated 7-
oxygenated DHEA. The concentrations of these
steroids were measured in 18 sera samples from
healty volunteers (9males and 9 females; aged 23-78
years) . Free DHEA, 7alpha-OH-DHEA, 7beta-OH-
DHEA and 7-oxo-DHEA levels ranged between 0.21-
3.55, 0.001-0.194, 0.003-0.481, and 0.000-0.077ng/ml,
respectively, and the sulfate-conjugated steroids
levels of these metabolites ranged between 253-4681,
0.082-3.001, 0.008-0.903, and 0.107-0.803ng/ml,
respectively. The free DHEA-related steroid
concentrations were much lower‘ than those
previously measured by RIA and low-resolution GC-
MS. The present method made it possible to
serum DHEA-related

steroid levels with sufficient sensitivity and accuracy.

determine simultaneously



Apoptosis and inhibition of the phosphatidylinositol 3-
kinase/Akt signaling pathway in the anti-proliferative
actions of dehydroepiandrosterone.

Yanfang Jiang*, Teruo Miyazaki**, Akira Honda**, Takeshi Hirayama*,

Shigemasa Yoshida*, Naomi Tanaka*, Yasushi Matsuzaki*

(*Institute of Clinical Medicine, Graduate School of Comprehensive Human Sciences and University Hospital,

University of Tsukuba;**Ibaraki prefectural Institute of Public Health)

Journal of Gastroenterology.40(5) :490-497,2005.

Dehydroepiandrosterone (DHEA) is an
endogenous steroid that is synthesized mainly in the
adrenal cortex; it is found in plasma as the sulfate-
conjugated form (DHEA-S). Pharmacological doses of
DHEA exhibit anti-proliferative effects on malignant
cell lines and some tumors in experimental animals.
The purpose of this study was to evaluate the effect of
these steroids on proliferation in human cancer cell
lines. HepG2 and HT-29 cell lines were treated with
DHEA or DHEA-S at 0-200 1 M for 24 h or at 1001 M
for 8-72 h, and then effects on cell growth, and the cell
cycle and on apoptosis, were evaluated by 3-[4,5-
dimethylthiazol]-2y1-2,5-diphenyl tetrazolium
bromide (MTT) assay and flow cytometry,
respectively. Also, the effect of DHEA on
phosophatidylinositol 3-kinase (PISK) /Akt signaling
was investigated in HepG2 cells by Western blotting.
The growth of HepG2 and HT-29 cells was

significantly inhibited by DHEA, in a dose-and time-
dependent manner. This inhibition was greater in
HepG2 than in HT-29 cells. Accumulation at GO/G1
phase in both cell lines was observed with DHEA
treatment. However, apoptosis increased significantly
only in HepG2 cells. In contrast, DHEA-S exhibited
much weaker growth inhibitory and cytostatic effects
on both cell lines, and apoptosis was not detected. In
HepG2 cells treated with DHEA, apoptosis was
associated with markedly reduced Akt

phosphorylation (Thr308 and Ser473), suggesting
that DHEA inhibited the P13K/Akt signaling to
induce apoptosis in these cells. These results suggest
that the induction of apoptosis through the inhibition
of the P13K/Akt signaling pathway is one of the anti-
proliferative mechanisms of DHEA in certain tumors,
but that DHEA also promotes cell-cycle arrest

without the induction of apoptosis.



Disrupted coordinate regulation of farnesoid X receptor
target genes in a patient with cerebrotendinous
xanthomatosis.
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Cerebrotendinous xanthomatosis (CTX)
,sterol 27-hydorxylase (CYP27A1) deficiency, is
associated with markedly redused chenodeoxycholic
acid (CDCA) , the most powerful activating ligand for
farnesoid X receptor (FXR). We investigated the
effects of reduced CDCA on FXR target genes in
humans. Liver specimens from an untreated CTX
patient and 10 control subjects were studied. In the
patient, hepatic CDCA concentration was markedly
reduced but the bile alcohol level exceeded CDCA
levels in control subjects (73.5 vs. 37.8 +/- 6.2 nmol/g
(CYP7AD)

and Na+/taurocholate-cotransporting polypeptide

liver) . Cholesterol 7alpha-hydroxylase

(NTCP) were upregulated 84- and 8-fold,

respectively. However, another nuclear receptor,
hepatocyte nuclear factor 4alpha (HNF4alpha), was
induced 2.9-fold in CTX, which was associated with
enhanced mRNA levels of HNF4alpha target genes,
CYP7A1, 7alpha-hydroxy-4-cholesten-3-one 12alpha-
hydroxylase, CYP27A1, and NTCP. In conclusion, the
coordinate regulation of FXR target genes was lost in
CTX. The mechanism of the disruption may be
explained by a normally stimulated FXR pathway
attributable to markedly increased bile alcohols with
activation of HNF4alpha caused by reduced bile acids

in CTX liver.



Taurine inhibits oxidative damage of the liver and
prevents hepatic fibrosis in carbon tetrachloride induced
liver fibrosis in rats.

Teruo Miyazaki*, Masaaki Karube**, Yasushi Matsuzakit , Tadashi Tkegamit ,

Mikio Doy*, Naomi Tanakat , Bernard Bouscarel? .

(*Ibaraki Prefectural Institute of Public Health;**Ibaraki Seinan Medical Center Hospital; ¥ Institute of
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Tsukuba; ¥ The George Washington University)

Journal of Hepatology.43 (1):119-127,2005.

The aim of the study was to examine the
effects of taurine on hepatic fibrogenesis and in
isolated hepatic stellate cells (HSC). The rats of the
hepatic damage (HD) group were administered carbon
tetracholoride (CC14) for 5 weeks and a subgroup
received, in addition, a 2% taurine containing diet for
6 weeks (HDT). The HSC were isolated from normal
rats and cultured for 4 days. The hepatic taurine
concentration was decreased in the HD group. This
loss and the hepatic histological damage and fibrosis
(particularly in the pericentral region), were deduced
following taurine treatment.Furthermore, the hepatic
a -SMA, lipid hydroperoxide and 8-OHAG levels in

serum and liver, as well as hepatic TGF- 8 1 mRNA
and hydroxyproline levels were significantly reduced
following taurine treatment. In contrast to the MAP-
kinase and Akt expressions, which remained
unchanged, the lipid hydroperoxide and

hydroxyproline concentrations, as well as TGF-8 1
mRNA levels were significantly reduced by taurine in
activated HSC. Oral taurine administration enhances
hepatic taurine accumulation, reduces oxidative
stress and prevents progression of hepatic taurine
fibrosis in CCl4-indeced HD rats, as well as inhibits

transformation of the HSC.
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