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Fig. 5. Effect of EGCG on the PGDrinduced phosphorylation of
MEK /2 in MC3T3-E| cells. The cultured cells were pre d with
100 uM EGCG for 60min, and then stimulated by 10uM PGD, or
vehicle for 15min. The extracts of cells were subjected to SDS-PAGE
with subsequent Western blotting analysis with antibodies against
phospho-specific MEK 12 or MEK 1/2. The histogram shows quanti-
tative representations of the levels of PGDy-induced phosphor}huon
obtained from laser densitometric analysis of three ind

phbeyho-fut-1 -— =y
Braclt e e Gl @
Lane 1 2 3 4
EGCG — - - +
PGDz - + - +
60

1 2 3 -

Fig. 6. Effect of EGCG on the PGD--induced phosphorylation of
Raf-1 in MC3T3-El cells. The cultured cells were pretreated with
100 M EGCG for 60 min, and then stimulated by 10uM PGD, or
vehicle for 10 min. The extracts of cells were subjected to SDS-PAGE
with subuquent Waestern blotting analysis with antibodies against

experiments. Each value represents the mean+SEM of tripli

ph —spe:tﬁc Raf-1 or f-actin. The histogram shows guantitative

determinations. Similar results were obtained with two additional and
different cell preparations. *p <0.05, compared to the value of PGD,
alone.

functions including proliferation, differentiation, and
apoptosis in a variety of cells [25]. It is generally known
that three major MAP kinases such as p44/p42 MAP
kinase, p38 MAP kinase and SAPK/JNK are known as
central elements used by mammalian cells to transducer
the various messages. We have previously shown that
the three MAP kinases function as positive regulators in
the PGD,-stimulated induction of HSP27 in osteoblast-
like MC3T3-El cells [14.15]. In the present study, the
PGDy-induced phosphorylation of p38 MAP kinase or
SAPK/INK was not affected by EGCG. It is well
recognized that MAP kinases are activated by phos-
phorylation of threonine and tyrosine residues by dual
specificity MAP kinase kinase [25]. Therefore, it seems
unlikely that the EGCG-induced suppression of PGD5-
stimulated induction of HSP27 is due to the inhibition
of p38 MAP kinase pathway or SAPK /JNK pathway in
osteoblast-like MC3T3-E| cells.

pd44/p42 MAP kinase (extracellular signal-regulated
kinase) is activated by MEK (mitogen extracellular
kinase) as MAP kinase kinase and that Raf-1 regulates

T of the levels of PGDy-induced phosphorylation
nhl.uaned from laser densitometric analysis of three independent
experiments. Each value represents the mean+SEM of triplicate
determinations. Similar results were obtained with two additional and
different cell preparations.

MEK as MAP kinase kinase kinase [25]. In the present
study, the PGDj-stimulated phosphorylation of p44/p42
MAP kinase was significantly attenuated by EGCG.
This result suggests that EGCG suppresses PGDs-
stimulated HSP27 induction via inhibiting the pd4/p42
MAP kinase cascade in osteoblast-like MC3T3-E1 cells.
In addition, we showed that EGCG attenuated the levels
of the PGDgyinduced phosphorylation of MEKI/2
without affecting the levels of Raf-1 phosphorylation.
Taking our findings into account, it is most likely that
EGCG inhibits the PGDj-stimulated induction of
HSP27 at the point between Raf-1 and MEKI/2 in
osteoblast-like MC3T3-E| cells. The potential mechan-
ism of EGCG in PGD,-stimulated HSP27 induction in
osteoblasts shown here is summarized in Fig. 7. Further
investigations are necessary to elucidate the exact
mechanism of catechin underlying the down-regulation
of HSP27 induction in osteoblasts.

EGCG is one of the major polyphenolic flavonoids
present in a green tea [17]. As for bone metabolism, it
has been shown that catechin has an inhibitory effect on
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PGD3
Receptor
PKC
Raf-1
EGCG —|
MEK1/2
p44/pd2 MAPK p38 MAPK SAPK/INK
HSP27 induction

Fig. 7. Diagram of the mechanism of PGDystmulated HSP27
induction via three MAP kinases and the inhibition by EGCG in

blasts. PGD,, prostaglandin Ds; PKC, protein kinase C; EGCG,
(=)ecpigallocatechin gallate; MAPK. milogen-activated prolein ki-
nase; SAPK/INK, stress-activated protein kinase/c-Jun N-terminal
kinase; HSP27, heat shock protein 27,

bone resorption [19]. Consistent with this, catechin
reportedly induces apoptotic cell death of osteoclasts
[26]. It has recently been reported that catechin increases
cell wviability and alkaline phosphatase activity in
osteoblast-like MC3T3-E| cells and apoptosis of these
cells is suppressed by catechin [20]. These evidences lead
us to speculate that catechin promotes bone formation
and reduces bone resorption, resulting in at least
preventing bone loss. Therefore, it is possible that
intake of catechin-containing beverage such as green tea
could prevent the progression of postmenopausal
osteoporosis. Although the physiological significance
of HSP27 in osteoblasts has not yet been clarified, it is
probable that EGCG-induced suppression of the
p44/p42 MAP kinase cascade in osteoblasts contributes
to the modulation of osteoblastic cell function toward
bone formation at least in part via specifically down
regulating HSP27 induction. Further investigation is
required to clarify the exact role of catechin in bone
metabolism.

In conclusion, these results strongly suggest that
EGCG suppresses the PGDs-stimulated induction of
HSP27 via suppression of the pd44/p42 MAP kinase
pathway in osteoblasts.
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* Assessment of Parkinson's disease.
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;|2 SEBEEMEE S Hoehn & Yahr EEESHONT

EERREE I

Hoehn & Yahr BfFE S48

[ | B8EE  ERICESASNBIEE LI,

| Stage | | —BEEEDG, BRBEMBEIBMI/-FHL.

Stagell MREECFBHOEE ZBREHOWMB|LIZL

I BREE BRICBHINYEETS. i

IE EIHEEI-.&EWB?‘FH’JEEL; NTIRE |
- RUAHE »

Stagell | EBEHMEOIRLR. /(SUAZBHELPTL.
StagelV | %52 UTHBELTRIBIUSHITIDIED

StageV | IID:_CD TET, MBILELBRD BICED . &1
[FEEFOEE.

FRICEI A ZLAB. KA LA S EKINE

0, REIZEEDTRICEA - 7o 1 s &
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AT EITE D, —BERYICHIM S h B, mREAY L8R
BoENVHRT LD, EREECIZEES
5., BHRELTRIECHETARE LD B L 5 LTE
(pill rolling tremor) b 4F#AS L ST 3,

2. [E#E rigidity

FEMEIFME L ALR, BRIZLAGR
AIENHEH. HEHEEIEFTON, MEE M
SHILE, BEVRLAHAOIEAH 2 H 2
LEHEEICEZ 20X SHMNTH L. RTHRER
EEDNAFRNT—MLIBRE L 2BE8L H
5. BEHOBEMIE, MBI CREOFELZELL T
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HE9 5 (head droptest) Z L IZ L 1), #OHFEL
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E{Ex 37, BHELER S0 LABEICE
& H<SATEAL (Froment #(i%) + 24 &5 2 HET
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3, #E akinesia
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TERREEATT X 2wt ( AR IFTT (frozen gait) A4 &
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A54T) TEROERD 2584 L, SarwiET 2.
B -GIBLACEIRAICERICR D, HAEHH
VAL 2 2MEHTAALN, EHOREL 2
5 (BEEBT). T ADPRVWEESTH, Zobit
ERAHE - BENIICE D AL - XIEHHR
WBTELILYDH), BMEVKH-7:13 )5 &
LYl BRELIFETLIREN D), FRE
3L T R ¢ OF

6., EREEER

BEREDZUASE e, MESCBICLAL, B
FOTE, EIEEME, F#, HERNL AL
ns.

7. AR -WTEE
BRE-BETRERSIS(OBEDLOEED D
& %123k ~X 5 Hoehn & Yahr Score ?) Stage [ T#J
¥, Stagel ~NVTi2 0% U ELLBE SN T
A7 EEPRAY I L 2 2 DI Stage VL LD ST
LEBETHAY. MTREOHME LTIz, 2
s BELLTAEKAT AL, €)=
ARETA R EMHD, IOVELFETALD
IZIZET&EEMRAE (videofluorography ; VF), BT
MR $EHA (videoendoscopic evaluation ; VE) 7% &
175,
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2. Unified Parkinson's Disease Rating Scale
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