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Figure 1  Concept of molecular imprinting
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Table Retention and selectivity factors of catechin gallates on MIPs

(-)-EGCg imprinted polymer (-)-ECg imprinted polymer (-)-GCg imprinted polymer

Catechin gallates

s k S k S

(--EGCg 22.8 10.8 10.9 3.98 3.81 135
(->-ECg 17.2 7.04 15.1 5.02 4.00 1.37

()-GCg 4.49 1.83 421 137 152 5.34

HPLC conditions: column size, 4.6 mm i.d. x SO.mm; column temperature, 25 °C; eluent, 70 % ethanol; flow rate,
0.5 mL/min; detection, 210 nm; loaded amount, 1500 ng.
S is the selectivity factor, knp/knp.
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Figure2 Separation of Danshen Root extracts on MIP and NIP
HPLC conditions: column size, 100 mm x 4.6 mm i.d.; column temperature, 25 °C; eluent, acetonitrile-H,0 (80/20,
VIv); detection, 210 nm,; flow rate, 1.0 mL/min; loaded amount, 1 pg
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Abstracts
To improve the QOL of the aged people, especially their oral environment, the biomaterials endowed with
new functions by nano-structure formation were developed such as highly biocompatible/abrasion resistant implants,

scaffolds for bone regeneration and functionally graded GTR membranes.
Key Words: Nanotechnology, Biomaterial, Implant, Biocompatibility, Composite, Carbon nanotube

Introduction
Health and environments are the major problems confronted in the 21st century. Tissue regeneration and

biomaterials will be two main approaches to respond to these problems and realize the quality of life (QOL). In this
point the micro/nano-structured biomaterials and their composites have a large possibility for further development.
Especially nanotechnology has made the most important contributions in recent years. The present study has
brought together the subjects, which are important to establish the QOL of the aged people, especially their oral
environment, from several aspects including implants, surface modification treatments, tissue regeneration, scaffolds,
dental materials, composites and carbon nanhotubes shown in the followings:
(1) A three-layered nano-carbonated hydroxyapatite/collagen/PLGA composite membrane for guided tissue

regeneration (S.Liao et al.»>*"12)
(2) Fabrication and properties of sintered carbon nanotubes (W.Wang et al.**%19)
(3) Surface carbide formation on titanium for abrasion resistant implant material (Y.Zhu et al.!">19)
@ Prephration of Mineralized Fibroin Fiber (X.Kong et al.”)
(5) One-step synthesis of Fe(IL,III)-doped MCM-41 nano-rod (Y.Geng et al.%)
(6) New Observations to Hierarchical Structure of Human Enamel from Nanoscale to Microscale (F.Z.Cui et al.?)

Results and Discussions
(1) A three-layered nano-carbonated hydroxyapatite/collagen/PLGA composite membréne for guided tissue
regeneration (S.Liao et al."*>™?)
Functional graded materials (FGM) provided us one new concept for guided tissue regeneration (GTR)
membrane design with graded component and graded structure where one face of the membrane is porous thereby

allowing cell growth thereon and the opposite face of the membrane is smooth, thereby inhibitingcell adhesion in



periodontal therapy. The goal of the present study was to develop a three-layered graded membrane, with one face of
8% nano-carbonated hydroxyapatite/collagen/poly(lactic-co-glycolicacid) (n"CHAC/PLGA) porous membrane, the
opposite face of pure PLGA non-porous membrane, the middle layer of 4% nCHAC/PLGA as the transition through
layer-by-layer casting method. Then the three layers were combined well with each other with flexibility and enough
high mechanical strength as membrane because the three layers all contained PLGA polymer that can be easily used
for practical medical application. Fig. 1. shows the schematic representation of three-layered membrane. Fig.2 is the
microscopical view of the cross section (b). This high biocompatibility and osteoconductivity of this biodegraded
composite membrane was enhanced by the nCHAC addition, for the same component and nano-level crystal size
with natural bone tissue. The osteoblastic MC3T3-E1 cells were cultured on the three-layered composite membrane,
the primary result shows the positive response compared with pure PLGA membrane.

(2) Fabrication and properties of sintered carbon nanotubes (W.Wang et al.*>!*!")

A novel bulk multi-wall carbon nanotubes (MWCNTs) sintered with polycarbosilane (PCS) as a binder
agent was fabricated by spark plasma sintering (SPS), and their microstructure and properties were investigated.
Sintering was done with the pressure in a range 20MPa to 60MPa at 1200°C. SEM and TEM observations showed
that the nano-sized tube microstructure was preserved even after sintering and tubes were adhered each other with
the nano-sized nodules of SiC pyrolyzed form PCS as revealed by X-ray diffraction. The bulk density and Vickers
hardness were increased and the specific surface area was reduced with the content of PCS and sintering pressure.
The inflammatory reaction of CNTs/PCS material was slightly increased with PCS content in the animal experiments.
Sintered CNTs with the physical and mechanical properties close to bone and biocompatibility would be suitable as

implant materials.

(3) Surface carbide formation on titanium for abrasion resistant implant material (Y.Zhu et al.'»**!)

Physical and mechanical properties of carbide coated Ti were investigated to examine its possible use as an
abrasion resistant implant material. Carbide layer was formed on the surface of Ti by heating in the
hydrocarbon atmosphere (benzene C¢Hg) at 1000-1200°C. XRD showed that the specimens were consisted of
TiC and Ti. SEM showed that the surface of Ti was covered with fine-grains of 1-7um, depending on heating
conditions. Carbide layer of about 4-20um thickness was observed on the cross section by SEM and EDS. The rate
of carbide particle size and lager thickness was increased with heating temperatures. The Vickers hardness of surface
carbide was more than 2000. Martens scratch test showed the smaller indentation depths for carbide coated Ti than

pure Ti, which confirms its high abrasion resistance.

(4) Preparation of Mineralized Fibroin Fiber (X.Kong et al.”)

Fibroin gel was prepared and used to regulate the biomineralization of calcium phosphate in this paper. We
obtained one kind of mineralized fibroin fiber with the length of 1-2 millimeter, which has the potential to be used to
enhance the strength of tissue engineering scaffold. Scanning electron microscopy (SEM) results showed that
hydroxyapatite (HA) was mainly deposited on the surface of the mineralized fiber. Fourier transform infrared
spectroscopy (FTIR) results displayed the red shifts of absorption bands of amide II and amide III (9cm™ and 5cm™,
respectively), which were related to the strong chemical interaction between HA and fibroin. It was also found that
HA was at low content (12.5%) and the ability of gelled fibroin to induce mineralization decreased greatly because
of the formation of B-structure in gelled fibroin molecules, which showed the importance of molecules structure to

biomineralization.



(5) One-step synthesis of Fe(IL,III)-doped MCM-41 nano-rod (Y.Geng et al.”) ,

Morphogenesis of periodic mesoporous SiO, material has attracted much attention, due to the important
effects of morphology on their properties, such as catalysis, adsorption/separation, photochemistry, drug delivery,
and so forth. Since doping transition metal (TM) in the framework of mesoporous silica is an important subject in
such a wide range of field, study on the self-assembly involving morphogenesis of TM-doped mesoporous silica may
be helpful for understanding the role(s) of TM on morphogenesis, and for finding a convenient route to prepare
materials with complex morphology. In this paper, we described a convenient route for preparing Fe-doped periodic
mesoporous silica (MCM-41) nano-rod from the diluted surfactant reaction system. The nano-rod Fe-dopped MCM-
41 powder was obtained through assembly from a diluted surfactant solution of high pH value (pH=12). The material
was characterized by X-ray diffraction pattern (XRD), The thermogravimetric analysis (TGA), transmission electron
microscopy (TEM), and the UV-Vis absorption spectrum techniques. The sample was featured with a rod-like
morphology with diameter of about 150 nm, length of about 400 nm, and the aspect ratios (length/width) of about 3.
It can be substantially proved that the addition of Fe ions can play a significant role on the morphology of MCM-41
from the diluted surfactant solution. This method enriches the strategy for preparing metal-doped MCM-41 of
specific morphology.

(6) New Observations to Hierarchical Structure of Human Enamel from Nanoscale to Microscale (F.Z.Cui et al.?)
Enamel refers to the outmost crest of tooth that is mostly built up of hydroxyapatite (HA) crystals in well
controlled assembly manners. In the present study, human enamel distilled from the mature third molars was
investigated by Atomic Force Microscope (AFM), Scanning Electron Microscope (SEM) and High Resolution
Transmission Electron Microscope (HRTEM) from macroscale to nanoscale indicating the high complexity of
enamel microstructure in regard to hierarchy. Based on the observations, 7 hierarchical levels of the microstructure
were proposed and des;cribed with the scheme representing a complete spectrum of the organization in detail.
Meanwhile, we discussed the most possible matching between the hierarchical structure of enamel and its

mechanical properties at each level.

Conclusions and Acknowledgements

The present subject is related to the health and environment of all over the world, which must be discussed
and developed with the international point o.f view and collaboration. In this point of view it was a good
opportunity to have the international symposium, the 5th Asian Bioceramics Symposium (ABC2005), held on Oct.
1-3, 2005 at Hokkaido University, Sapporo, Japan (Organizing Chaiman: F.Watari). The symposium brought
together the top researchers worldwide to exchange research results and address open issues in all aspects of
bioceramics and their related topics. The details of the symposium can be found at the homepage
(http://www.den.hokudai.ac.jp/rikou/events/ABC/index.htmD . Prof.Cui, invited speaker, and two young
researchers in Tsinghua University made important contributions as well as three Chinese postdoctor and graduate

students in Hokkaido University. The Proceedings, Archives of BioCeramics Research (Volume 5), were published
with the compilation of 104 papers. Fig.3 is the group photograph of the whole participants in the symposium.
The authors appreciate Japan-China Medical Association greatly for the financial aid of Collaboration Research
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QRN AFFEIT & BB O/ER
AV T7IRIETTY ETNETO WHO-CARDIAC BFFEIZHB T 2 4 BRIRS DS
OHRCLIEEDEHHBRCREBGOFEVWYHBZRT I ENHASHTR>TNED
T ZOHRENMSHEYRBEZEE LA TROM 100m I HIZKESIY 75K (6.
384mg) &4 (21 1mg) 28F95H8E200m!i %21 H2EKAYT S,
N B TR EICEBRERA K SKEEOMERE L TERNT S LITRSILI. —H.
TR & U TIEBREE SHORDRT B 2 AW TERT 3 Z LicRI Lz,

FHRIG Lsh) ) LD LB

)
EE A R TREE
U A Ton  Heven

CEMBEOLE R

L]

X8

raANAQ

AR (RPNIRE D)

RERAREL  (/100ml) 75 RRHE  (/100mi)

Soy powder (g) 5.32 Ascorbic acid(mg) 418
Isolated soy protein (g) 0.77 VB3 (mg) 1.8
Soy protein from soy powder (q) 1.862 VB6 (mg) 0.15
Soy protein from isolated soy protein (g) 0 VA (mg) 0.08
Total soy protein (g) 1.862 VE (mg) 1.52
Taurine (mg) 211 Ca 0
Additional Isoftavone (mg) 0 K 0
Isoflavone from soy powder (mg) 6.384 Protein 0
Total isoflavone (mg) 6.384 Soy protein 0
Total isoflavone in final product * (mg)>= 6.384 Isoflavone 0
Fat (g) 1.5 Fat (mg) 0.76
Calcium (from isolated soy protein,mg) . | 1.36 Xanthic acid (mg) 22
Sodium {mg) 7

Sugar (g) 5.11

Beta carotene(from soy powder, mg) 18.6

Energy (kj) 195.4 Energy (kj) 201.65
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Demonstration of GABAergic and noradrenergic neurons in the Ab region receiving GABAergic afferent
fibers from the substantia nigra and projecting to the trigeminal motor nucleus in the rat

Yun-Qing Li* *, Noboru Mizunc?, Takeshi Kaneko*
({Department of Morphokogical Brain Science, Graduate Schod of Medidine, Kyoto University, Kyoto 606-8501, Japan; 2
National Institute for Physiclogical Scenoes, Okazaki 444-8585, Japan)

Orofacial movements, such as mastication, deglutition, suck, pronundation, are complex functions. They are controlled by
motor neurans in the brainstem, while the activities of the motor neurans in the brainstem are regulated by cerebral motor
aartex through the corticobulbar tract. In recent years, it has been also found that the magiarity of the descending fibersin the
aartioooutbar tract do not terminate directly anto the motor neurans within the motor nuded, but to the regions contatning
pre-motar neurons, such as lateral partion (parvicelular part) of the reticular formation in the brainstem, parabrachial nuded,
trigeminal sensary nuds, raphe nudeus, substantia nigra (SN), efc, These regions are also called pre-motar neuron pool.

Anatomical studies have demonstrated that neurons in the lateral part of the substantia nigra (SNI) prgect to the reticular
formation around the trigeminal motor nudeus (Vmo), espedally to the region between the Vmo and darsal and medial to the
superiar dlive oamplex, this area is also called Ab region. Ab region belongs to the pontine parvicelular reticular formation and
oontains pre-motor neuron and is occupied by a few sparsely distributed medium to lange noradrenalin (NA»-oontaining
neurons and many small GABAergic neurons, Whether GARAergic neurans in the SNI send their descending fibers to the A5
region and GABAergic and NAergic neurons in the A5 region, in tum, praect to the Vimo are still uncovered. In arder to
investigate the contrd mechanisms for the arofacial movements, in the present study, the neural tract tracing methods
cambined with immunchistochemical staining for GABA and dopamine beta-hydrolase (DBH), a chemical marker for
naoradrenergic neurons, were used in the rat, The main results were as fallows:
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(1) Immunchistochemical staining for GABRA and DBH revealed that: @ there were GABA-ike immunoreactive ¢-L0)
neurars in the SN and A5 region; @ DBH-LI neurons were also seen in the A5 region, locus cceruleus (LC) and sublocus
coeruleus regian; (3) GABA-LI terminals were dense found in the Vimo, while DBH-LI terminals were scattered in the Vimo.

() After injecting tetramethyl rhodamine-dextran amine (IMR-DA) into the unilateral A5 region, a few TMR-DA
retrogradely lbeled neurans were coserved chiefly in the ipsilateral side of the SNL Of the TMR-DA retrogradely labeled
neurans, 21.2% (68/321) of them showed GABA-like immunoreactivity.

(3) Injecting TMR-DA into the unilateral Vimo, we encountered same TMR-DA retrogradely lbeled neurons prindpally in
the ipsilateral side of the parviceliular reticular formation, trigeminal sensory nuck], parabrachial nucls], raphe nudeus, superior
trigeminal nudeus, SN, paratrigeminal region, LC, sublocus coeruleus region, A5 region, etc. Among the TMR-DA
retrogradely bbeled neurans in the Ab region, 32.8% (42/128) or 16.1% (18/112) of them exhibited GABA- ar DBH-lke

@ After injecting bictinylated dextranaine (BDA) into the SNI and wheat germ agglutinin-harseradish peraxidase
(WGA-HRP) into the Vmo, respectively, the fallowing connections were observed in the A region under the laser scanning
confocal microsoope (LSCM) and electron microsoope (EM): D BDA anteragradely labeled fibers and terminals, same of them
also showed GABA-tike immunareactivity, contacted with WGA-HRP retrogradely labeled neuronal cell bodies and dendritic
processes; @BDA anterogradely labeled fibers and terminals oontacted with WGA-HRP retrogradely labeled neuranal cell
bodies and dendritic processes, same of the WGA-HRP lhbeled newrons also exhibited GABA- a DBH-like
immunoreactivities; @ BDA anterogradely bbeled fibers and terminak, some of them ako showed GABA-fke
immunareactivity, made symmetric axo-samatic and axo-dendritic synapses with WGA-HRP retrogradely labeled neuronal
cell bodies and dendritic processes; @ BDA anterogradely labeled fibers and terminak formed symmetric or asymmetric
axo-samatic and axo-dendritic synapses with WGA-HRP retrogradely labeled netronal cell bodies and dendritic processes,
same of the WGA-HRP labeled neurans also exhibited GABA- ar DBH-like immunoreactivities.

(6) After iontophoretic injecting phasealis vulgarisagglutinin-L subunit (PHA-L) into the A5 region and pressure injecting
WGA-HRP into the masticatory muscles, such as masseter, termnporalis, etc., respectively, the following connections were
ocbserved in the Vmo under the LSCM and EM: D PHA-L antercgradely kbeled fibers and terminals, somme of them also
showed GABA- ar DBHHiike immunareactivity, contacted with WGA-HRP retragradely labeled neuronal cell bodies and
derdritic processes; @ PHA-L anterogradely labeled fibers and terminals, same of them also showed GABA-ike
immunoreactivity, constituted symmetric synapses with WGA-HRP retrogradely lbeled neurans; @) PHA-L antercgradely
labeled fibers and terminals, same of them also showed DBH-like immuncreactivity, made asymmetric axo-samatic and
axo-dendritic synapses with WGA-HRP retragradely labeled neuronal cell bodies and dendritic processes.

These results indicate that: @ GARAergic neurons in the SN send descending prgection fibers to the A5 region; @
GARAergic and noradrenergic neurors in the A5 region prgect to the Vmo; @) GARAergic descending fibers fram the SNI
make symmetric or asymmetric synapses, respectively, with GABA- or NA-containing pre-motor neurons in the A5 region
that send praection fibers to the motor neurons in the Vmo innervating the masticatory muscles.

Functional aonsideration: @ GARAergic neurons in the SNI might exert inhihitary influence upon the activities of
GABAergic and noradrenergic pre-motor neurans in the A5 region through the descending prfection fibers from SNito the
A5 region; @ GARAergic and noradrenergic neurans in the A5 region might exert the inhibitary and excitatory effects upon
the activities of the Vimo motor neurons, respectively; ) GABAergic descending fibers fram the SNI might disinhibit the
inhihitory influence of the GABAergic neurans in the A5 regian upon the activities of Vimo motor neurans. These inhibitory
and exditatary regulatory effects upon Vmo motor neurans might be very important for the modulatory mechanisims on the
orofacial movements.



Vesicular glutamate transparter 1 (VGIUTL) immunoreactivity in  the central and petipheral endings in mesencephalic
trigeminal nudeus of the rat

Jinfian Li**, Nobaru Mizune?, Takeshi Kaneko #

Department of Morphological Brain Sdenoe, Graduate Schoal of Medicine, Kyoto University, Kyoto 606-8501, Japary;

The amino add glutamate is a magjor excitatory neurctransmitter in the central nervous system (CNS) of mammak. In
particular, sensory neurotransmission from primary afferents anto spinal ar trigeminal neurons appears to be langely mediated
by elutamate. Glutamate transpart into synaptic vesicks is a prerequisite for the quantal release of glutamate at synapses.
Recently, two vesicular glutamate transparters, VGLUTI and VGLUT2, have been identified and shown that they can
selectively accumulate glutamate and oonfer ghutamate release properties to transfected cells or neurons. Varoqui et al. (2002)
and Todd et al. (2003) reparted that all low-threshold cutaneous and propricceptive myelinated afferents fibers express
VGLUTI, whereas same cutaneous afferents (which arborize in laminae II-VD in the spinal oord akso oontain a Jow level of
VGLUT2 and was assodated with nodiceptive afferents, Wu et al. (2004) have further been indicated that that VGLUT1 is
expressed not only in the central axon terminals in the spinal cord but ako in peripheral sensary endings of musde-spindle
afferents.

The mesencephalic trigeminal nudeus (Vimes) is composed of primary afferent neurans, sensary peripheral terminals of
which are assodated mainly with musde spindles of the jaw—ccsing musdes and with periodontal mechanoreceptars of both
maxillary and mandibular teeth, while the central terminals of which extend mainly the trigeminal motor neurons(Vmo) and
superatrigminal nudeus(Vsup). Though our previous studies have also showed that VGLIUT] is expressed inprimary afferent
neurons of the dorsal root ganglion (L et al, 2003a) as well as in those of the trigeminal ganglion (L et al, 2003b), however, no
VGLUTI immunareactivity has so far been demanstrated in the cell bodies of neurans, and peripheral and central terminals of
the Vmes. In arder to investigate the above questians, in the present study, in situ hybridization histochemnistry for VGLUTI,
the tract tracing methods combined with immunofiucrecence histochemicat staining for VGUT1 and cholera taxin B subunit
(CTb, transganglionic transpart tracer, which has been shown to be taken up selectively by these axons when injected into
masseter nerves) were used in the newbam rat, young rat and aduilt rat. The main results were as following:

1. VGLUTI immunareactiviy in Vmes-neuron sama was detected in newbom rats (within 24 hours after birth)
throughout the whoke rostrocaudal extent of the Vimes. It was mare intense in 3-day-dld rats, then decreased gradually. In
11-day-old rats, VGLUT1 immunoreactivity still remained, but was very week at the caudal kevels of the Vimes. No
VGLUTI1-immunareactivity was detected in the Vimes of rats dder than 11-day—ald.

2. VGLUT1 mRNA signals were detected in all Vmes-neurons sama throughout the whole rostrocaudal extent of the
Vmes of newborn, young and adult rats, The hybridization with the sense RNA probe for VGLIUTI showed no hybridization
signak.

3. In the longitudinal secticns of the masseter musdes of adult rats, VGLUTI-immunopcsitive fibers ran through the
capsuke of musde-spindke to form endings of ribbon-like spirals, which appeared to endircle the equatarial region of the
intrafusal muscle fibers. Same VGLUTI- immunopasitive fibers also formed knob-like endings on the equatarial regions of
the intrafusal muscle fibers, VGLUT1-
immunareactivity in the peripheral endings on the intrafusal muscle fibers was also detected in newbom rats; its intensity
increased in dlder rats.

4. After injection CTbinto the masseter nerve of the adilt rats, the connections of CTb-labeled terminals and CTo-beled
neuronal cell bodies were observed in the Vimo and Vsup regions under the laser scanning microsooped .SCM) and electron
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microscope(EM).

(1) Cansiderable number of CTb anterogradely labeled fibers and terminals (the central process of Vimes) were observed
in the Vmo and Vsup regions after injecting CTb into the masseter nerve of the adult rats. At the same time, many of CTb
refrogradely labeled neuronal cell bodies and dendtites were also found in the Vmoand Vsup regions.

@ Under the laser scanning microsoope, many terminaks and varioose structures with CTb-labeled were scattered
throughout the Vsup and Vmo. Varioose structures with CTb-lbeled were seen frequently to be in dose appasition to the
CTb-tabeled contours of cell bodies and dendrites, and the dersity of distribution of CTb-Hbeled varioosities on CTo-labeled
contours did seem to be high. Almost all of CTb-labeled terminals showed VGuT1-like immuneoreactivity1D). Same
colocalizated terminaks of VGIUT1-LI and CTb-abeling were frequently to be in close apposition to the CTb-labeled contours of
cellbodies and dendrites.

(Under electron microsoope, the following connection of the CTb-labeled terminals and CTb-kbeled neuronal cell

bodies or dendrites with VGLUTI-lke immunoreactive terminals in the motar trigeminal nudeus (Vmo) were observed:
synapses with the dendrites of the no-labeled neurans;

@VGLUTl-mmunareactive terminals containing small dear and spherical synaptic vesides predaminantly formed
asymmetric synapses with the dendrites of CTb-labeled ar no-abeled neurcrs;

@Some terminak of no-lbeled neurons make the asymmetric or symmetric synapses with the dendrites of
CTb-abeled neurans;

@CTb-abeled terminals predaminantly formed asymmetric synapses with the dendrites ar sama of the CTb-labeled
Vmoneurans;

GCTbabeled terminals showing VGLUTIHmmuncoreactivity (CTb/VGIUTD) caming fram Vimes predominantly
formed asymmetric synapses with the dendrites or sama of the CTb-labeled Vimo neurans.

The present results indicate that: @VGLUTL is expressed in the peripheral endings supplying intrafusal musdes of
muscle-spindies of the masseter muscle in both neonatal and adult rats; @No VGLUT1-immunoreactivity was detected in
the Vimes neuronal soma in rats dlder than 11-day-0ld, although VGLIUT1 mRNA signalks were detected in Vmes—neurons of
adult rats. These results might be attributable to slower synthesis of VGLIUT1 in the sama and/ar faster transport of VGLUTL
from the soma to the peripheral and central endiings in Vimes-neurans of older rats; @ VGIUTI isalsoexpressed in the central
endings of the Vmes-neurans of adult rats and mainly distributed in the motor trigeminal nudeus and supratrigeminal
nuceus; @Most of VGIUT1-positive terminals fram Vimes neurons make asymmetric synapse contact with the cellbodies o
dendrites of Vmo neurans innerveting the masticatory musdles.

Founctional considerations: @ The trigeminal proprioceptive sensory signals fram the musde-spindles of the masseter
musce might be transparted to the Vimo neurans by the central terminals of the primary afferent neurons in the Vimes using
exditatory ghutamatergic transporters-VGLUTI; @There are direct synapses contact between the VGLUT1-positive axonal
terminals coming fram the Vmes and the trigeminal motoneurons, suggesting that partly Vmo neurons might directly
receive input propriooeptive sensary signals from the musde-spindles of the masseter muscle, then produce masticatary
muscles activities although there are lots of the GARAergic premotor interneurons neurans existing in the Vsup involved in
the modulation of the masticatory muscdes movements.
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Bag&d - BAFHOWMBICXDIF ) Ay I RAENKRTTHHFEEICBNT, E bAORBFEERLS
REXBYEEENDODBISRELIZHFEOHREZEN L L THENTREREEOBEL2HAE, &
OF®ER, U MIRIF/ 3y 7 ARRREHGZRERE. VORI a3y 7 ARBHEM S M
E-RAKLETEIVFAMYFELISAT. REREEZAVTHALEBIUVEALRE AN RREK
MBI TR RE I~S BENPSRBEFIFEZRULIECYD, UBBERTETECBEOEENE S NE.
BAMBZAWEBEORMTIIRE 80%. HEE 97.5% LM hiz. REFMEBEOMLEZR > TES
FIORED—RPGOEBRERABTZN, BREIZSOXETLEALEBOD, DLAKREREMNS5.0%IZET
Lo TF Ay RAERBEBELORERBIKEAL, HEEDA X TEEINBRREEBYEIIZD
WTERBREMBZANVWTREZMA LIS, BRI O OD EIZFERRBEMR LB WERZRL .
BRERBRRFAMNSESNZZ ODERIY A 7EZLEZ Z &idiaho /At EEBRRHA O oD EIdKF&L
THENBBHOKREER LU, BAFRERBEMEZRAWTHEERN DNA REEEOBERKETo &
EZ 3, XEN DNA RHLVBNEBEZF DI LNREINE. EROEFHAE~OBRICBL., BES
FURREZILIIMLEEEDLEBHIT, RMTHEATTREARGREFY MBEENh 5,

KeyWords IF/3wZ R, #EX, BN, REAHE, BRERIERIE

#w 5 _

IF /3w Y R Echinococcus BOFZRBRIEBTZTRICET 2 ABMFABEFENRT, L MR XBRBYOBE
WEHETO RBAROHPZREOMICHERL TRET S, WBOEIMARBFHBETIE., FEM (1X-F
W) TARBRBMMRINIBEALYRE granulosus MBI SR THAK IS )2y 7 RENNREELE
ERBMELRBINTE. THhIZMA, HBIKL> TRESRZAKIF /) Oy I RAEODRRERTH 5%
A% M E. multilocularis 3L, MENRAFHNMOBEICHITLTVWA I ENBEINTVWS [1].

IF/)AY I RAEOHEHBEOREN S ZOEBRA. EREZEOHROFIMIIESZE T, £ hADRY
HERDAXORARER-ASA 2 ERDITF— V2 BETHIEFRENRLETRETIAREN, TITH
BEBYEERICRET I HAEMBEOY =)V ERD, CThETHFELS TRBELEDYOREEE L TH
B, RBREBSR (FLaY =), HIIRERENMAVWSNTER, I3 Ih5DHFREIER, 2K
BRENZELED, REEEIVEEORRICBEINZD, H50IIEHEZMEBELRE L OENNEE
Tholeh e, TNTNEABRBIZBLOR[ERATNS, TITEPRE TR, RELEBENNS
<. WORERFEELT, ARFHNREXRTHIEFEANERHEKICEE LE. EFAREIR. BEH
BERICFETHIIF /Ay ARBOA W HZ2VERHENENREELTHR TS HO T, BRETHM
SORHBMNAULET, SERBERARFETI2HEOHRICE DR TEOMCEEPINSHETIRE, |
EROBREEERIIRRTSEIN, BFAEATHESE. TF /2y 7 AERTHTHDILBEBEITBNT
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FRANBEATVNS [2]. IR, CORBIATLAZEBAOEZNRRICHLBERICHEL, A4
DIF/) Iy AEMEFEICETSIELZ2ENELTERBLE,

HMEEHE:
1) #EARERBOFE
BEEERNCHMENIIF /a2y 7 ABERFEORMIZ. ENRAEZRENEE kA TrS v T
L, BRESRHGERZAVWTRET S, WhWaY 2 RS v FELISAEICL> TITo /.
RAEOERICAVETRERIR. REREE (3] »oENLEZZA5HRBEZANVTEL. Tiabb, K
HOEEEEEZERIWVNIE, BERTROBRAZHEHFELL, Zh5ToT M) BIXUVUTFE4E
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DHZAEHRBAEREZREDG, VSFHRLSAFHRERSBIIGE R E Lk,
EEREORERSCTHEORBIZZE (2] KL >TIH-o%. hy b4 7R, BEEROT
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DERBEETY (FNTNW W0 FEELH 7 FBEOREG2R0OKS), 2ALRIIFHER% 23 BEE T,
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223 16 2 18 223 19 12 31

wR (£33 4 78 82 wR et 1 68 69

&5t 20 80 100 &t 20 80 100

3) EHFERBREROBEFEATIREORY

B2 KIBREEERBREABNWTRHEINZEERNFIREORENELERU L, BREKRTR (KRR 63
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B B:
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HIV-1 Env §5/%% PCR IZ X V8B L. Env C2-V3 SEIROEERFIZHE L., BHEHARTIZL DV
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BhLIIBEICA-TERLEEZLND, £, EHBHEFRIBIIZV 7447 C REFER
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FICIE, PEREEHIETAMIKIZIY YT, HBV genotype B BUEFIDEIS I 65% E D2 0 &L leoTEY.
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The clinical data of HBV-genotyping (n = 241)

Yuan Jing, Shenzhen East Lake Hospital

n
M\F
Age:mean(Y)
Duration:mean(Y)
History of B.T
Family history (mother)
Family history (others)
History of jaundice
Alcohol histrory
Mother native place(N\S)
Biopsy(%)
HBsAg+
HBeAg+
HBeAb+
HBcAb+
ALT:mean(1U/L)
AST:mean(IU/L)
TB:mean(UMOL/L)
Alb(g/l)
Plt(x10°/L)
AFP(ng/ml)
HA(ng/ml)
HBV DNA(log copies/ml)
B\C
CINC2
Can not genotype

Asc(eAg-)
32
I1\15
30.94+9.37
9.78+6.53
0\32
7\32
732
432
0\32
4128
0\32
32\32
0\32
32\32
32\32
27.8+4.4
26.2+3.3
13.6+2.6
Nor
Nor

3.26x1.43
23\6
2\
3

Asc(eAgt)

34
18\16

24.15+6.87

7.8+6.07
1\34
16\34
8\34
2\34
0\34
5\29
034
34\34
34\34
0\34
34034
27.4+4.2
26.1+£3.5
13.3£2.8
Nor
Nor

7.72+0.71
25\9
AN
0

CHB
73
62\11
34.1247.7
9.56+5.73
073
15\73
20\73
Q73
\73
6\67
73\73
73\73
33\73
36\73
13\73
83.81+89.25
52.4144.38
17.54+7.18
Nor
Nor
Nor
119.5+102.5
5.46%1.95
43\30
12\18
2

Cir
68
55\13
46.19£12.27
11.04+7.30
3\68
15\68
22\68
9\68
10\68
8\60
8\60
68\68
19\68
49\68
68\68
142.824+225.39
123.5¢151.6
52.64+70.0
34.84+6.32
76.32+39.71
8\68( 1)
433,8+£276.9
4.70+£1.70
45\21
8\13
0

HCC
34
31\3
49.53+12.86
11.93+7.50
234
6\34
10\34
5\34
34
430
134
34\34
2\34
24\34
34\34
132.31+151.63
126.4+86.75
74.41%£101.71
36.1+4.86
122.71+62.74
339.5+468.5
488.2+409.7
4,55%1.70
21\13
9\
0



compare with the liver function:

Asc CHB Cir HCC
N 66 73 68 34
ALT(U/L) 27.6+4.3 83.81+89.25 142.82+225.39 132.31£151.63
P Value <0.05 <0.05 >0.05
TB(umol/l) 13.4+2.7 17.54%7.18 52.64+70.0 74.41+101.71
P Value >0.05 <0.05 >0.05
Alb(g/) 34.84+6.32 36.1+4.86
P Value >0.05
HA(ng/ml) 119.5+102.5 433.8+276.9 488.2+409.7
P Value <0.05 >0.05
Plt(x10°/L) 76.32+39.71 122.71+£62.74
P Value <0.05
HBVDNA (logcopies/ml) 5.46+1.95 4,70£1.70 4.55+1.70
P Value <0.05 >0.05

The distribution 0f HBV genotype and subtype in these patients

Asc
CHB
Cir
HCC

HBV/B
48(72.7%)
43(58.9%)
45(66.2%)
21(61.8%)

(n=241)

HBV/C Pvalue HBV/CI
1522.7%) NS 6(40%)
30(41.1%) 12(40%)
21(30.9%) 8(38.1%)
13(38.2%) 9(69.2%)

HBV/C2
9(60%)
18(60%)

13(61.9%)

4(30.8%)

P value can not detect
NS

3(4.6%)
0(0)
2(2.9%)
0(®

80.00%
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40.00%

20.00%
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CHB

The distribution of HBV genotype in the patients(n=241)
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Adenosine Ay, receptor mediates arousal effect of caffeine in mice

BF & FX4  Xing-Hong Xu

PEFREE HEAEXFEFRIEE

AATIFHME  KERSA A9 A = ABFERT

£ ¥ REE HBR BEH RE

JEFERFFEES  Wei-Min Qu, #2474 B, Zhi-Li Huang
Abstract

Caffeine is a component of tea, coffee and cola, and widely consumed in the world. Caffeine induces wakefulness
and antagonizes the depressant effects of adenosine with similar affinities for A, receptors (A;Rs) and A, receptors
(A24Rs) at low doses in human and rodents, both of these 2 receptors have been proposed to be involved in sleep-wake
regulation. However, what receptor mediated the arousal effect of caffeine remains controversial. Here we report that
caffeine at dose of 15 mg kg™ increased wakefulness after an intraperitoneal injection at 9 a. m. in both A;R wild-type
and its knockout mice. In contfast, caffeine increased wakefulness only in A,,R wild-type mice, but not at all in A;aR
knockout mice. These results clearly indicate that caffeine-induced wakefulness is mediated by adenosine Az,R.

Keywords: Adenosine A, receptor; caffeine; knockout mice; sleep-wake regulation; DARPP-32 phosphorylation.

Introduction

. Adenosine is an inhibitory neuromodulator involved in sleep-wake regulation’. There are 4 subtypes of adenosine
receptors, A;, Asa, Agp, and Aj;, expressed in the central nervous system?. Several lines of evidence indicate that both A,
receptor (AjR) and A, receptor (AzsR) subtype are involved in mediating the sleep-inducing effect of adenosine®”’.
Caffeine has the effect opposite to that of adenosine on sleep; i.e., it promotes wakefulness. In doses consumed by
humans, it binds to A;R and A;,R with similar affinities as a receptor antagonist’. As the pharmacological tools used to
determine the receptor involved show limited selectivity and/or incomplete blockade, we decided to use A;R and A;pR
knockout (KO) mice to elucidate which receptor is involved in caffeine-induced wakefulness. Here, we administered
caffeine to A;R, Az4R KO and wild-type (WT) mice and found that blockade of Ay,R of caffeine attributed to its arousal
effect, with an increase in DARPP-32 (dopamine- and cyclic AMP-regulated phosphoprotein of relative molecular mass
32,000) at Thr 75.

Material and Methods

Mice and Chemicals. A24R and A;R KO mice were generated by Chen’s*® and Fredholm’s® laboratories, respectively.
Male A;R KO, A,,R KO and WT mice of the inbred C57BL/6 strain, weighing 23-27 g (11-13 weeks old), were
maintained at Oriental Bioservice Ltd (Kyoto, Japan) and used for the experiments. Caffeine (Sigma) was dissolved in PBS
and intraperitoneally injected in mice at 9 a.m.

Electroencephalogram (EEG) and Electromyogram (EMG) Recordings. Under pentobarbital anesthesia (50 mg kg™,
ip.), mice were implanted with EEG and EMG electrodes for polysomnographic recordings as previously described”®.
Baseline recordings were taken in each animal for 24 h, beginning at 8 am., which served as the control for the same
animal. Vehicles were injected at 9 a.m. in the baseline day. On the next day, Caffeine (15 mg kg ™) was injected in mice at

9 am. The vigilance states were automatically classified off-line by 10-s epochs into 3 stages of wake, rapid eye movement
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(REM) and non-REM sleep by SLEEPSIGN, according to the standard criteria ®°

Determination of phosphoThr75-DARPP-32. Male WT and KO mice for A|R and A,,R were ip. injected with
vehicle or caffeine and killed 15 min later. The heads of the animals were immediately immersed with liquid nitrogen for
six seconds. The dorsal parts of the striata rapidly (20 s) were dissected out on an ice-cold surface, sonicated in 750ml of
1% sodium dodecylsulphate and boiled for 10 min. Equal amounts of protein were separated and quantified for
phospho-DARPP-32 bands as decribed’®.

Statistical Analysis. See each figure legend. In all cases, P < 0.05 was taken as the level of significance.

Results and Discussion
To explore adenosine receptors involved in arousal effect induced by caffeine, firstly, we determined the effect of

caffeine on sleep architecture in A;R knockout (KO) mice during the light period, the majority of time is spent sleeping.

a WT AR KO A2AR KO
60 p+ Wake 60+ ‘o3t Wake 60 - Wake
404 40+ 40-
% 204 —O0— Vahicl 20 —0— Vehicie 204 —0— Vehide
S —&— Calteine 15 m kg~1 0 —&— Caffeine 16 mg kg1 0 —o— Caffaine 15 mg kgt
o OJFrrrr RS I e e J P T e ———— ™ 4 T
2 504 50 50
3 NREM ] NREM NREM
é 301 &\ 30 301
(V] * *
= 104 104 104
r= 0] ¥t 0] o 0:] .
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=
*
01 (3% 04 M. 0

E
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Clock time

Figure 1 Time-course changes in caffeine 15 mg kg™ treatment group in WT (a), A;R KO (b) and A,,R KO (c)
mice. Each circle represents the hourly mean + s.e.m. of wakefulness, NREM or REM sleep. Open and closed
circles stand for the baseline and experimental day profiles, respectively. The arrows indicate the injection time at
9 am. The long horizontal open and filled bars on the x-axes indicate the 12 hr light and dark periods,
respectively. Asterisk, P <0.05; double asterisk, P <0.01 by the paired rtest.

Undér baseline conditions, the amounts and circadian profiles of sleep and wakefulness were identical between A;R
KO and wild-type (WT) mice (Fig. 1a, b), consistent with previous report'’. When caffeine was intraperitoneally (i.p.)
given to WT mice at a dose of 15 mg kg™, which would correspond to an intake of approximately about 3-4 cups of
coffee in human?, it significant increased wakefulness during the first, second and third hour after injection by 1.7, 3.8
and 1.5 fold (Fig. 14), respectively, when the wakefulness was compared with that of the baseline day. This enhancement
of wakefulness was concomitant with decreases in NREM and REM sleep. Caffeine (15 mg kg™) decreased the NREM
sleep by 100%, 97% and 31%, and reduced REM sleep by 100%, 100% and 52%, respectively, during the first, second
and third hour after inj ection. Like WT mice, A;R KO mice displayed similar changes in sleep-wake stages after
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administration of caffeine (Fig. 1b). These data clearly indicated that adenosine AR is not involved in arousal effect of
caffeine.

To investigate the role of Az,R in the arousal effect of caffeine, we employed A;4R KO mice’. When caffeine (15
mg kg™") was injected into the A;,R KO mice, the KO mice did not exhibit any significant change in time spent in wake,
NREM and REM sleep after caffeine administration (Fig. 1¢). These results clearly indicate that adenosine A;,R plays
a crucial role in caffeine-induced wakefulness.

Since the stimulatory effects of caffeine has been reported to be associated with an increase in the state of
phosphorylation of DARPP-32 (dopamine- and cyclic AMP-regulated phosphoprotein of relative molecular mass 32,000)
at Thr 75 (Ref '°). We quantified the level of the phospho-DARPP-32 after treatment with caffeine in A;R, A;,R KO
mice and their WT mice to further clarify importance of adenosine receptor subtype in the signal transduction pathway of
caffeine. Administration of caffeine (7.5 mg kg ™) produced an increase in Thr 75 phosphorylation in A;R KO, AR and
AzaR WT mice by 1.7-, 1.5- and 1.7-fold, respectively, but not in A24R KO mice, as compared with corresponding
vehicle control (Fig. 2), suggesting that caffeine-induced increase in Thr 75 phosphorylation depends on the action on
AzaR. However, the roles of phosphorylation of Thr 75 of DARPP-32 in sleep-wake regulation need further investigation.

1213 In striatopallidal neurons, activation of AzaR

We previously reported that activation of A;aR induces sleep in rats
stimulates the cAMP/ protein kinase A (PKA) pathway 1 and blockade of A,4R results in the decease in PKA activity. It
was recently demonstrated that phospho-Thr 75-DARPP-32 is an effective inhibitor of PKA 13, therefore, the
caffeine-induced increase in the state of phosphorylation of Thr 75 would further lower PKA activity, thereby providing a

positive feedback amplification mechanism for shutting down A,,R-stimulated PKA signaling pathway.
AR A2AR
" Thr75-D-32 EXTEGR) BRAem o e
DARPP-32 BE%S) BT pums RS

ok O Controf

*& ok [ Caffeine

g

2

0

Thr7s - DARPP-32
(% of controf)

WT = KO

) KO

Figure 2 Effect of caffeine on DARPP-32 phosphorylation at thr 75 in WT and KO mice for A;R and AjsR.
Mice were treated i.p. with caffeine (7.5 mg kg™") and decapitated 15 min after injection. The striatal levels of
phospho-Thr 75-DARPP-32 were determined as described in Methods. Upper panels show representative image
of immunoblot; lower panels show summary of data expressed as means + s.em. (n = 6 - 8). The amount of

phosphorylated DARPP-32 is expressed as a percentage of that determined after vehicle administration. Double
asterisk, P < 0.01 versus vehicle-injected WT mice, Student’s t-test.

In the striatum, AR are highly expressed postsynaptically by a large population of medium-sized spiny neurons '’

and the cells expressing A;AR represent about 50% of all DARPP-32-containing neurons '°. These cells play a critical
role in the functioning of the basal ganglia, a group of nuclei involved in the control of voluntary movements, as well as

in motivational, emotional and cognitive aspects of motor behavior.
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In conclusion, low doses of caffeine exhibited a striking wake-promoting effect in A;R KO mice, but not in A,,R KO

mice, clearly indicating that the wake-promoting effect of caffeine requires functioning A,,R.
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AH=ALTEFEN KB a D5EZIE L, NF-xB OEBITEZMHT 5 Z LItk » T NF-xB DFEM{LE
PMETAZ L 2BBALE, ULOBEREND, suvivin (X ATL #BIEICHERBR L T, ATL EHiHEOER T
HDHT L L ATL HEISHR D NF-xB EHELEZIMETDZ LT K> T, survivin DBRZET &8, 7
R —VREFHETHIIEBRALMNILE,

Key Words
A THIBRB M ; survivin ; 3 ; 7R h— X ; NF-xB

w g

FEA T #B2 8 Mm% (Adult T-cell Leukemia-Lymphoma, ATL) i%, & b T HUEAMAE Y A X 1 & (human
T-cell leukemia virus type I, HTLV-I) D& T CD4 B T MR O IESHEMMEZ /ML THHRATH 5,
HTLV-1 ®a— F§ 3 Tax iZ ATL DRECTIMBEMICEELRFHREF ThHh D, Tax (L. HROEERTF
CREB. NF-kB B &L U'SRF &2 K OERERFZ#IEMAE LT, MIROMEH, transformation Z {2 L., EfE{b
&I, LrLedb, IR TiX ATL EEHRICK VT HTLV-1 OBGFREABIZILA LR L
NTWVWARW, HTLV-1 B 6, BIET 2 F TIHTHEOERIINH 54, 4% T ATL BEICHEHL T,
HBERBBIIBBEMEBEET N TH D, DX, HTLV-1 [T X 2 HEEOBILIL, Tax DR ERKEE
WEXoTA=vxA b, BREMAROTRELNRFTESND, TR ERRIZ, RELLET Y »23%KD
BEd7u/LyvaryOERRIOBRRBOPTEHREN, EOERIT Tax T0H O OB TFEID
RIEERTENCEDR LD TH B, ATLIZAEFIEREDZ, ATL OFRIIBOTRRTHSB, ATL D
KM rL P-gp. MRP1, LRP Z2 Y DORBE L OGRS MON TV D4, NF-kB MEFHICEMELT S0
2. NF-kB 2/ L CTEE &1 5 anti-apoptosis BF DRI L 5 7 R b— 2 X H b EHITmHEIC D> T
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WBEEZ S, TWS, HLWEBRIEDERIZ, ATLIEREICC »TEETH B, BT ATLIZBITDT
A= 2AMBEFEZRAR LT, HTLWEREOEFED ATLAIBROT R — AFED A =X b %
fREB L 7=,

xR & Fik

1. 413 ATL38fER] (BPER ATL 23, BRI ATL12 L<TH VR ATLIFI) EBHEAL1T AD
RAH M BAEER 2> S HBHE L 7= RNA % AV T, Real-time PCR {5 T IAP 7 7 2 U —® Survivin, IAP-1
& XIAP @ m RNA L _ULEARE, —8O ATL 4> 72 BW T survivin DEBR L~ %
Western Blotting TF#~7=,

2. ATL #HRRER SIT.MT2 & 2> bu— & LTDY /38R A MR HAEER Jurkat O & Tkt 5K
Z{E% MTT Assay THIE L7,

3. SIT, MT2 & Jurkat B8 2 RIRED L FTUE L., Western Blot {Z X ¥ survivin, bcl-2, PARP
REDERVSIVERNT,

4. SIT & Jurkat A # BHMEDO L FTLE L, RT-PCR IZ L Y survivin D RNA L)L &7,

5. FREDEFEDOFET T, SIT  MT2 & Jurkat AIFADWHES 5 AR FE 7213 7 A BEEEAIC MTT
Assay THIE L7, .

6. SIT. MT2 & Jurkat fila % S MED L F T3 AMELELE L, FACS T SubGl #JEL, TR
b= R ZEEME LI,

7. SIT & MT2 #iiE%  F CHE L, caspase 3 D&M % microplate fluorescence reader CHIE L 7=,

8. SIT &L MT2 #ifa% e BT L7=1%, MRE LZ%ESE L, NFxB D p65 & p50, IkBa DEH
L ~L % Western blotting TFR~7z,

o OR:
1. & ANHEO THRICE R, ATLAIADIE 5 A, survivin ® mRNA BIZFBICE N> 7= (p<0.01),
SR ATL 13, BHERE < T5VE ATL LT, survivin ® mRNA BERFEIZHE -7
(p<0.05), Performance status (PS)3-4 D ATL X PS1-2® ATL XY survivin DREHENXEmI o 72
(p<0.05), IAP 7 7 I U — D 1AP1 & XIAP |X ATL & ¥ ADOMTHEENR b2 1= (Fig.
1),
2. ATLABIAD =450 =it survivin BB L~V b RBE L7 (Fig. 2), _
3. ATL ® MT2 & SIT #A8 i Survivin BE LT E BORE L AEBICKELTET LR
A, ary ha—/ 0 Jukat fRRTIIELBR ORI o7 (Fig. 3A,B), SIT HIl2D RNA L~
b RORE L LEEMZEE L TET L7223, Jurkat MIETIXIELB R o= (Fig. 3C)
4. ATL ® MT2 & SIT #faDOEMIT & KRORE & ABRFRITKF L TMH E 723, Jurkat 158
DOEFEIXME S hieh o7, (Fig. 4A-C) _

5.. MT2 & SITHIfaix, Jurkat #if8 & (bR T FICHT 2 BEMEMNE N o7, (Fig. 4D)

6. MT2, SIT & Jurkat #i8 T subG1 fraction i% b 53& D B L AMERFRICIKTE L TLA L7228,
Jurkat FAR T D SubG1 fraction DHMiL ATL HIRIZLERTHEIC DD o7z, (Fig. 5)

7. MT2 & SIT #if2D Caspase 3 (Tt BORE & MEEFRICEKTF L TEMILEN, (Fig.6)

b CTRE L7 MT2 #I88 T3 NF-«B (p65 & p50) 1Tt RORE & MERERIZEKE L TIE
FLi—F., HED IkBa 138N L7, SIT MR THEED NFxB (p65 & p50) itk Fizlk
FLTET LR, (Fig.7)
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£ £
ATL #A8Tix NF-« B (X{EFAICTEMEAE LT, #EEHA, BALE 7R b— 2MFNC L 5 BRI EIC

BEERRFELTHALATYVS, DADIIEINE-«B KL o TEESNE T H b— 2MEIE F IAP family
ZEBL, ATLARTOIAP 77 I ) —DRBEZMA, survivin BHRERTHZ L #HR L7, Survivin 13
EEOHE. MAMERWT, BLALOEFMRATIIR OV, £EOE LiEh R EMEEHMIRT
REBHR LT3, Survivin i, MRSHEZBEHTIHEL TR M — 22 Ml 512 H 3, Survivin
iTcaspase 9, 3, 7T ¢REETAILICE ST, TNEHD caspase DIFEMEMFIL, TR =T 2E2MEI LT
W5, tRIIATEFHMERDFE (APL) BRICEHLREE LTHEOATWE T, APL LSO BiFER X UE
WEBTHERII b2 DREREETEE, NF-«BOFEHEEMBT I LR LICE>T, ZThboHiaD
THRMVRALFEHTED, HFE. cHFL IFN-c OHFFRANB. ATL OFLWEFREEL LTEBSA TV S,
Z DOWFFET ATL HIMIZ survivin IZEWFBEERLTWT, b HFiX1 «Ba OHEEZMHEIL. NF-«B OEBITE

M2 &Itk o T, survivin DEBRZET IR, TR F—VAZFETRIZEEHLNILE,
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AR, 200547 8 1B [FEREBASFEHRFERERKRR). 7A 25 B TBENE
BREE o BEMESR). 98 14 B T8 64 BB ABESFHR]) K THRAF—BR,
Blood (2006 6 A) 2Bk T E,

{ER B : 200643 B 9 A



@ =) 1 R emes

ippon Foundstion
HHEABPEZGS
2005F EXEM RS RS -sgrmmss-REE
£ B H
BEEA B E %% 2 @
BURALVBREZZHEL TIT > EUMIETFT—IZDOVWTHREWLWLET,
AHES: AEBEE . .

REAFIRE S : FEl 98 R, @

wumaEn:  A4% 0198 me. Bl

TR 2 v LY & X
T 37 8621 !
B o EYFE HATAE 2--)

BEE . 0262-37- 2631 R : 22

1.8 % & 88 :_ bvvo, ovo M

2. MRFT—7
SRR (3 BAAHGR Fleguncy Oscillition )1 85 o 745 o FrH15eR

3. HEOHEE (0 13 G2 .
M "}u\'l wph e & poz (3 BE T PO a LB PALIRF o 0

%’; z«ﬁa%f\fi TNE AR A7 Ak . LT ELE.  npRFPg CLIY 6 B v 2mifey
AL L) ﬁrrﬁ! G BRI BE . INE LT HEe 1T Fu) o TE G rEALE
<e a4 Bips \FRATr ce FE EAE .

4. K ¥ &
u) LB BRE . B (#24 - RE)
() BEUEBX (&) - & GiR4 - EE)

- 86 —_



— B ERGEBREE -
F v MMEMIKEIZHN Y S high frequency oscillatory ventilator (HFOV)D A FE

WRERSE B 9K

FEFTEREE AILERKEBE ARER
BADIRHE (EMNAFITRIEEIENT
FEREE &R ARER
#xEMRES DRAR BEHET

B g

EESEMRE BTS2 HFOV OB RERINTS2D. SDIv hEAWTHEMREDRE
BET I &2 {ER. 8L, 1)HFOV #:HFO5 RHEIEREE, 2) CMV(conventional mechanical
ventilator)12 # : —[EHRKE % 12mlkg T, HIREH, 3) CVMV6 & : —BIKE% 6 mlkg
T, WREBLZ 3#ETolk. HELERSHERREL. [LEXMiRiBA L) &inhe
ZHEL 7=, BAL ¥+ OF ML, 17 FIREL, tumor necrosis factor(TNF — @) Z#IE L 7.
MEHT RIS EHTHRRAN U, TOBRLD, BRI 5K, Pa02 I FICTET L., HFOV
BEOETEMHI Lz, CMV MEHICELL HFO I3AFEICB A L IR O E S K CHFHERE
TNF—aD#EMEHFH Lz, CMV6ED PaCO2 iIXMBICIL LERICEETH - /.

# g
RS ORERIBICE L SIAGRERITRRLZ & LT, ATFRSBERI, A4
IEEAEBEIESERSM. #BREALTIERICK 2% ventilator-induced lung injury
(VILD) 2SRRIz, ZOHFE L TR IIMBROENRBLUHEE,. FBWKERNER
ENEEEINTWVS, —#. Lower tidal volume &K ABTMNARD SOAEMFEHERETD
EVWISTERREMNBEIN, MREEZRLEBREENRDShTWS,

HF O VIIEHEERBRK T, B VETIROBIZE BRECERNEERRREINTY
5 ventilator-induced lung injury (VIL) ZE#T 57208 ARNREREKEEPEFEINTNS
ALIFHIETY, MEEBEO—DE L THEHINTWS, §E. Tv MEEM/KEICN U TH
FODHERAEERMLE, I, BRICEDWTHFOEMEDATIFRIEECMV &Nz,

B L

AE%6BEDSDIw b (250-3008) ZH Wz, Pentobarbital sodium FREMERE YIBE UHIEL
FICTAOMERSEEELELE, 0.1 BEOERE 2mlkg ZRKEMTEZERS LELE, A
TIFRESERE 5 BFHITY. CMV —E#BKE 12mlkg & 6mlkg, HFOIZZOXSICEEL
7zo

ERBII=HTT, 8ISy M1 6LTY, 1) HFOV# : HFO. 2) CMV(conventional
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mechanical ventilator)12 # : —EIRKE % 12mlkg T, MFREE, 3) CVMV6 & : —EH#
KEZ6mlkg T, 5 HEPREELEILTHS, [EXMRESBA LK EMBREERL
.
RETEB ROEA A4, BAL P OF MR, FPIRE. tumor necrosis factor(TN F
—a)ERE L.
S
1. BEhiRbfE A R34 (Fig.1)
HC 1BALTPO2I3ARITRELE HFOEEBRIOTRARICHF L. CMV
6 BXU 12mVkg HTIIP CO 2 D LAVHRICED 5,
2. BALWPOFEHEMIEKEF PR (Fig.2)
HC | RAIRA B RAIRE & 3R LR Lz HF OB L CMVESSREEIR T
D EFEMHL 7=,
3. BALHBHDTNF—coiBE (Fig.3)
HC IBRATHERBICLEALEN HFOBEROIBEFOLESMHL ELE,
x =
BABRALWREEERIIMBOBEEEZBIEL, —ER&AE 10mVkg B EIZX DFETERP,
REMEY A MO 2 MET 2. AR 6mlke B3 BAL P OMIEK. HITFHEREDH
meEHE Lz, &Z358 PCO2MMRLICERL, AREBORATHERICHEETLE. PO
2OTEDH LMo/, BALEPOD TNF-ofi® LR OMHEIIHFORDOATLE, EEE
AT EERIE S v MERIHRGICN U TRESED—E2 71 THE L 7.
HFO I3 ARDS I3 U TR RALEEAISE L. RAEMED 1 DA 2T 5. W5 THRFMH
EREE LT, PCO 2id baseline &K D&{LA72 L.
HERKBEOREERIIATIFRIEBCHEEZTS, HFOV 37 v bOEBMKEICNL T
BEHFIEERTZ 2 EREEI N,

{EFRH : 20054 12 A 2 A
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500 - l U— 6 ml/kg
450 1 T —®— 12 ml/kg
O 400
o 350 -
©
= 300
& 250 -
QA e -
150 -
100 -
50 [) ) ] 1 [] 1
0 25 5
Time (hours) * P<0.05 VS baseline;
_ # P<0.05 VS 12mi/kg and 6ml/kg
Fig. 1
—{— 6 ml/kg
0 - —8— 12 ml/kg
HCL
140 1 l *
,E 120 .
O 100 T
=
o 80 1 *
8 60 *
Q. - A4 Zi
20 1 *
0 T 1 L] L [ 4 L L L 1] L) L
0 25 5
Time (hours)
* P<0.05 VS baseline;
. # P<0.05 VS HCL+12ml/kg;
Fig. 1 % P<0.05 VS HCL+6ml/kg
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— R PEFHS MR E—

EBEAFIICEDIR FLARBRERROETILICEET 5% - MINEFITR

MRAERE K EEH

FEEEER  EEhEEDR

BAMZEBE  IERERFEREREEH R

BERETE 42 RE #
" g
- AHERTIE, A =Ry MCXBIEREZIT, PEFICBIT AR F L ABRROEFAIMREREI LD
AT, Iy b TRZE) YRIZT 28], XREVEUEFEOROKRE, WIRKGGESZLICLY, 2020
FLERE, B3R & BHEARD HSPT2 BBUTHE LI B2 B2 L, #H0, R & PIFEN, WTIhbPEFRREIE
L. HTEOEHRIZOE-> T, A% IFIAENTWS, EOIRFEIRD A H=ZXLIZOWT, AL bRNE
IAVEREREZNE ) THD, FHROBNNL, HIRFFEDFEL VDD TBRED—E Lo TNE I ¥
oy b UTHIIRNOFEVBEHSRE AT LBl L EDNAR NLVABEE @3 v 7 BRE) 23048
BELT, #H, EREDPERECLDEFMAI=XLER P ABAR L OMEBMERNTE L THD, BR
ELTit, O S » MTIL, HSPT2 OBEEH LB ER, KINATTE. IFREERVERFICRRIN: ; OF
BT v Fo2mFENELL LA, BB X D | KAMATEREE L IR L TRV ZED HSPT2 DR BRIMSHERS -
23, LBEDIE D Bid-o & D EBE NV, BRAFIZN LT, 727Kt T ARHD HSP72 OFFERZLIMER I N2, fi
FRERH & REHDIT I BT H o7 @FFIZ L 0 | LIEDIZNDfEEE & RIEFHD HSPT2 OFFERBNGEL 12>
7o s @FRIZ &L 0 | KRURTERZE & FHBEER CRIIR B OBEITH o7 ; OBF B FHIZIL, KETERED
HSP72 ML B XN, LREHFHIL, REH»LOFENR—FR Rofz, ERD X Sz, #HIbERD
PERIME R bR HSP72 2R BEICHER TE | BRIZKEWT, ZFIER LRI X 2RARUEGIRRA
2R L TENIBEDRERI-T A =X bD—2 L LTiL, ISP REUCHEBE2RITT I LBBIRLTWD L EX
b,

Key Words R FLZRERHE, Jvb, E&HAES, &5, Xk, EHE

H 8-

AEHHIROP T, BERY X7F FEFRESEEFZN L TEBEOSRFENERIZITON TS, —F4,
REANFEER B 3 v 7)RBIIRSNS &, ZOBRADOSRFEILITZ2ICMBI E 5, MIRNOEAEIT—AX
ENTENCEES , B a3 v JRET CIHEAOMFEENEIL L, EBEENET LIZZ Lic/ 3, 0 X5 REE
MLEBARREOEIREEND & EVIEERZ R L I aRIES 23 5. 8 5 vy VREET T,
BEEAEOARFESMBIEND L L bl BERARPFBEIN T 2BRERRH S, b, a3 v/ &
[9E (heat shock proteins ; HSP) &FRiFi., £F & (kDa) iz XY HSP70 =0 HSPOO 72 &-HE@iams s shi= v,

HSP D#EHL, LD R b LR, BliE, BERESR - BEIHR - (GEEDY - E - MR L X - ES) -
INa—2ffk- pHOBTREICI-THHEIND ZEBALMIC SN, WXRBETIIEL A LAY
NU2'H (stress proteins ; SP) EFEHTN TS, HSP DE L 1X AR b LRI AHRADIGE & L TRIETBIEHNY
Tl FIFER FURATIZBO T OIS EILL TV T, HIRDSL, 85, 77, #RER LB~ MR E
LANBAE CHHZ LIHBALTETNB2,

R PEREREZRF T 2710, BRBFEORR L FEIC LV RESNILERD B, AR, BB (=
EF U R) ZEME LTHFEMFOFELEHREFALTRES v MO LT, Xk, NBEFEELFED
MULA) RV EESAREELT, TOLMARE L BHEEG - D58 - T - R - KRz & DFERE HSPT2 DRIRICRIZ
FTREBLWHYEALD, . SRLOBFBOVEA V=X LEBHRTHZLL2ENETS,



PO it
X wistar 7 v bR (A RIEEOE D ZEI/NEVY) A% 618 #h, FHEn="6, BALARFOIAE 122. 46+ 16. 86g,
AERL, AAERESORIE SNI-MEBFRSICBIT 28 ERIC AT 2 EAMEE ] 2 5F> TiTo 7=
[HHE) 1, ERRRMGT LBE
SRR OB RE—7210 BB LAV,
@EEH—7 v MNEERIC L 5 EE 10min,
NER—OEART—T v MEESH X 2B R 10nin+EBEARIORZBICRAER 2. 2nl RIEADEOR S,
@ HFH—F v MEE 10min, 2n] MEFEORARE,
@R RESH—T v MERE 10min, HEMAORZEIZER+2n NEFHORORSE,
QEBATNH—EFAT (Qw)—1 BBIZ Ly FINMC L2 EBEAR : 300 r /25~30min,
2RENLTREET, 32~35CDIRAKT—/VTAIKAT 30min,
®#HEF—7 v MNERRIC X D EE 10min+EBEARIOR=EIZFHH], 2ml REKDORARS,
2, MBEFHORER
OF : AB+Aati+REE 9g+HE 6g=33¢, | A 2EDORAR/KA
@&Rpoks: 2ml
ORM : £3E 99g=AB - At - TREE 27g, HE 18g ZW> T, 1R - KA - 1WA - #HEL T 100%
REDH LI 100m]l 2R T, HEMEL 4CHEL
3, BifnLH47Y 7 FREEOHKH) .
KRR 8 BBRICR T ¥ —/VAREHESHR (KBARSESSHMER) % 0.2m | IEREESS 5, MaiEd
e % S CRERED FAERIRD> B 1. 0~3. 0ml < BRI 5 L, L - AHBIAEZE - 5 - KIMR O
TR - & T A fh - RIER, - REMPFH 2B - CTEE 2 3o, REERIC THRMGEHR L T—84'CR1F.
4, P
OFLEEDOHIE—BIOSEN5040 FLEAHIELER # AV v CEBIEREIC LV RIET 5.
@HSP72 DBRIE—H > FNVDHRE VX — b (homogenate) %, B L4 MIEESH (HITACHT u-2000
specerophtometer) (2 & ¥ . BAEDOKRIRELAIET D, X HIZ BIO RAD Power/pac 200 IZX ¥ ER
X8, BE, RERE, Bia AL kOSSR, TELAVT VL2 ZAF Y UTNIH image Y 7 MC
&V HSP72 DB AT L7,
5, HEstinE
F— F 3T RTEHE neans+SD TRT, BEIICHITHHEEEDREIZIZ, SPSS of windowsll. 01]
WL W EIN, FEAKET P<0.05 ZRET S,

& B
1, BB L ERHORE

B0 Eng

BEORKng

350

BE R #F XK E®H  #t  RE

[5.4 mpia O#rRER O AR | (m R O 2w B e 7 24 |
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TR L5z, —BEOERMEITIL, B2 L BRHOBEITLY HVNCRELTWD, BE T v MIT,

bro BB,
2, 2mElEgiE
£ i 3L E{@mmol/L

7 -
6 L
5 L
4 -
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1.2, e—havy a5 A2 (Heat Shock Protein: HSP)

HSP Li3AR LA GEE LV 3~5CENS &b Biv it 40°CULE ) iz ko THIlRRICTEE SN B EBH, 1974
£E|Z Tissieres B3 vy 712X 0 23 UV a AT OREFRNICGEEFOEENHFA S, 6 MO LV R
FURIR (IP) RERENDTLERELEY, ZOMOR M LA (BRI, HEHR, RMEENE B0,
BER FLR, SNa—ReT I BOHSE. PHIET, B8R L) Lo THHBEHEINAD, A LRSI A
2 ® (stress proteins ; SP) & LI, MEL NV TORAZTRF VA EERT HE1E 2875,

1.3, HSP70 D1&&|

1. 5yF3 v~ Chaperone—Pelham A3 1986 FEIZZH L= 53 F v R BEBBIZ LV, HSP70 BNEHEERK
REPEEDOHROGAEE, ROBBL L, EEORIE LR, IBEAEMBERERLICBWT, BERED
ELWBZARENHT B,

0. B5E—R FLAR LB EAZOBREZ NG TE 3,

0. #£H—X M RALZBEAEDBREREHETE S,

IV, X b U R ZS2EMmHE

P2 MU RTiME ST —d O UHIFFBTERREAX NLRAZMA D28 (FPLavTFa4va=vY) I2&oT
HSP 23K Lo Mg Cid, TDORIZEX DA BFERREAR F LRI L TZEOHMBRDEEOREN /NS 25,

[REMMME & 13 —5H DA b LRIZHTHIBGHERBEETH &, DR FLRICH LTHRBRICIEIMEREE 5
MR CHB, EHEC—BIERLELASUFERICTHT 304 TRL, MEEC b FHERETbTY,

2, BERZZEIT B A PV ABAEOEENIHR

WESE, B a vy /7EAE HSP) A IHFUryoy) L LT, AMREMOKEERMNTHEY L7 ED—%
BT, BEXRGETEOEEZRELLTHWADT, #RATIIFET —LiZRo T3,
2.1, L EHNPEERFEOIHFROIZ, ARG LHERSELBRE LT a v 7 Ty MO, il
FEE HSP HIROEMEFHE CE, MIROTMEZ R0 2 Z LI X VHIIROIBENET bhABRTH S (LINPESE
KREZER), RETPEEROESBRLIZ, ZtHEBEERE L CUBEOMBIESIC T 23 7IER & HSPT0 %2R
MIELFUZEMRLTWA L3 L (PELIEFRIFMEE) . ERPEERFOMBRES L, Bh{bSEOH
rhEEe#s U CATHEE T » b OB HSPT0 ORIHMEA L T, FEF S —ELBE cafE Lz ¢85 L (FE
B SN MRS, REMIREEROZREER bIT, BMEKTEL HLHHBEBAE SAIKERE LT~
YasyZ—eo VEEPRY BRI, HSP60 DRI LEX ARNH S LHE L (FEEKRES), #g
FEEHIE, BRI R i ERERT LT 48h 1. HSP70 ORILAFREICHK L T, HBERIBEERE L THSPT0
DEEZBA G2 f Lizthic, 2OWMROBEIC T A2 L2k v, MEMBGHOMREIES RET 5 L g
L7z (PHEEZSLMLEHREES. BAPRAKEOREDIY, ¥y o iFilHlL LToRER L OBEFEIC
X B HSP BBERIFE L (AANA N—P—I 22519, 20 %), AXRBETKZOEHALEKLIIEHS, 1 B
A EETHE U TEEK S LTERBEILEF NV~ 0 R EBIZER S8, HSP60 24543 Z Lok v mMEPK
WA &, BIREE L 2R T 5 VER 21§ S HSP60 kDL % 1T 2 RN EF AT B IRIC L o T
SN BIREE L DEITEIME Lz L ZE2 N3 (ARRKRVAT L EAWES %2 5), B AIERE K JinGuang-Bi
Kite MEMEAL T Ml Z{E - T 233 BEDEFIIZOVT, HSPTO BHREDR Y V) —= 7 %1T0, L5{EUED
BIMER SR RIS DR DRI, 46 - (UFEBE - ILET - BR - B - #7E - FHTho/, 205
B, WO POEES HSP ORBREE 2 bu— VT HEMENH D T LITAA S, HSP ZROBBE-T 24k~ 2R
BOTERER LIZISATE ARtk RSN (TORERFMEESE 1986 5), BABRTILAFOBORLKRDLI,
RISLIMESREBRE BT 5 \BRHIEEFLOHL HSP6O FLiE~ DB R L= (BAREEFME19%65),
2.2, $tRFLE

WEPELROVER b R UHLRPEERZOEHERR biL, #RTAKOY RER LT, #1A ML AR

BEIZ /2> T—EB D HSPT0 BIANTFE SN T, AMEDIEHHES & RE /12580 b, TRED T L IAFICEE 2%
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[CADOEEX T (PEXAFEEME. LEHRMES) ., REPEFROBEBR O, [HENISRSTE 2#-
TEBRMMEET v FOEEXFY., BREGRUMERO HSP FIAHSH L €, BEO#HE X v ik & o#iE~
DEEERBER TV S LRENE (PEHR), BETE 1 AREROTREKXDLIX, EREHTT v MO 14
B R&E4TH, RETMEREEm 3h, FEEHT 3h & 6h D HSP70 S A (RFEMELL  EEZ MU -0l B dn F
ML 2BEEEET D AN=XLTHD LB ([EBRERKERR), REPEZROBINRKLIZ, NS
RiCEEMRZ2 a5 L TT v FOSRHEFEEMER MID) EFNVEMER LT, KIMEE LR, ek, Mk
EDEAIOAMIF AR b T, SHREETAS LB, BMAR LOYRIZHIL T, O OMIRFET = ba
—NVEEL VREITELS R o7 L, HSPTOmRNA MEEHR b =2 hu— L L VBREICEL eof L RE L (FEPE
EREFHDE), HEE_ERRFOEHRKLIX, ERECUBFNE T 5854 28 Flo.L5#iE HSP70mRNA
DREBEZ L hn—NE D RNTEML- L RE L (TESHR), FRERKFOE—ER LT, FHnEE
G4 vMEEH LIy REEw s 07 7 — D HSP 70, INOS (FBEM—EMLESR) RUYED iNOSHRNA DR,
PREICED LRE L (BRN¥3), AATIL, Kobayashi, K. 235 v MEDHFEIZRHBI L. FHAPIRET 15
SO A0CCIIRITz, T v MUERERE 5 TR SN, FIO 3h & 26h BIZ, BEGHELICTRENE, &
AR E NS v b LT v FOBWEIZ Sh GRUIEBS THBESN BB L5 & kbhiz, BRED
ZRFTEDFNVERKENT, TEEhiz, 70,000, 85,000 (hsp85) & 100,000 (hsp 100) DFFEIZ LS hsp i,
RIZE > THITED 3 KRERICEREND T v b TROIT b, EBBRHIIHHTEN, hsps DRI/ LN, BR
LT e n VEEDRAE, HIRIPERIEDTEMAL, RETRIEICISIT 594 Moo v -HSP - BER T PV GErBERD)
L DEEEE A ERTREN DD,

o & 5z, EHIEARE, Sl m, fBiRE L, fukiEi, FURE. MR & otkx REREMERERD,
SHATRE L R, R, PIEHAE. U7 LA —, Rl E0SBIERL2EL, FOEBO AN
=X LD—oE LTIL, HIFHSP OFRICHKEBLRITTHDOTH S,

j: P>

L BRI IUNT B L L HRTEIZA P URIBEICH UTENT=SRERE Le Z EBAL MRS T,
ETNHRERIETA D= X LD—2 L UTiL, BSP ORFUHBLZ RITT Z LICEFEICBBboTWa LELXDNS,

2, EEhE AT, gHR, Xh, PERMEBFHICLY | BREE BRAHO HSPT2 OFBRIANE L MRS TR
WTH DA, ERIC X Y KANETE L FFRAERER UCRTR B OB BN shvic, BAEBFHIC XY KMHaEED
HSP7 Z L BB ENH, AR EEFDOEDLEDHIL. FREHI L OBEN—FHL ol

3, BERBZWERIBICL D, HSP BEMSHBA LAV BEI L2033 2B AL, FEFELHAFELAES
MO BEFREERRH Y Z 5Th s,
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BHRRLES O TRATINENSIRETH S, BFTER DT, BT CEIEFEATES VAT LEE
HIENTENIL, FRIEIERTED, B TRL GO B VEL RSS2 5T 5101, ED XS5
FRVDLEF—IE2IXTINDSEOMRDER LD, hhHhAMERILT- 233 L Y—XDT7 T/ 91 IR
AX3CAUP-FZ33 % ErbB2 AL HRLTI-1ES ORI Cxid 231RE. TIESLLEDITHYELR, TERIFEAE
BIEFEATELA - FEREMRI S, (FEALE S0%LLEDBITFHEAZERL ., {ERIZLELTSFU DAE
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Key Wods BRSYE ZE BInF #Hibal
#E

IES- I SRIGFEATEARERE RV 5T HARELTIE. Z2DFHENH B, UED(E. RI52—FK
EREAES T HALIEERHIIO RENRE T HIFERELI-2/0 scFv Hilks>F bispecific singe
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F IO IIWALEETIE, SRR (ERSEIT T/ 91 IV ADZRIATHNIE CAR, coxsackievirus adenovirus receptor)
OAUTH) AR E LRV TN E RS BIEF TS BRI TIERTES L3I TS, Fhf=B (.
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HikeMs

f=blL, T7—1—BERT T/ 94 WARF233 I )—X LEGFZAA family D—IETH D ErbB2 ZiZHINFE
LTHIRT A LT, Bl SRIRMCHIRMYERIGTF T \U— R OB E A FEL 1=, Immunoglobulin Fe A
AUNZFEET B ProteinA D Z33 RTFFEF—I% AdS 77—/ —HI loop |ZHBAHAA T AdvFZ33 T7—/3\—2K
EBT T/ 94 NAIN—REERLT=, (figurel)

Alteration of adenoviral tropisms :

Fiber-mutant Adv, binding 1gG-Fc: FZ33

e > »  AdS backbone with Z33-modified Ad5 Fiber

(retains CAR-binding)

AdS shaft AdS knob

Ass-HI-doop
Hsirand 233 motif Tunnd
n2igetzlikPNMQQQRRFYEALHD
PNLNEEQRNAKIKSIRDDidasdttp

figwel Y& Z33 motif (consist of 33 amino acid) derived from sequence of Protein A that specifically bind IgG

BITF marker £L T LacZ, EGFPABRIZFEL T UPRT ITEYET,
ErbB2 [3BRESE, LA MFIB0% CREIFIAL . FZ33 7T/ LA ErbB2 ffFe 51224 T, BtE
$BASHE SKOV3RMGT, ZLASAMIREHETH D SKBR3 Z{E-> T:EIZFEAXIES (EGFP (& FACS T, LacZ &
chemiluminescent *—Gal reporter gene assay |ZC) EHfiLT=. 5FU TOEFEIRIL I viro T SKOV3[Z5FUZEED
active form Tdh3 FUMP | Z3ZE0 295 UPRTase BIZFEFIRL . FZ33 77/ JLAIZIR EbB2 fnffE7E
&1 2085/, WST-11ZTEHEL 1=,

L

7. BRI AMREDEDLB2 FI5E T O—H A h AN —TEHELEL =, ERLI-FUAL Serd T, EAL
1=tk S OREETH S SKOVIRMGT FLFEHIE G HSKBR3 T, (figure2)

LExpresslon of ErbB2 in cancer cell Iinil

SKOV3 RwG1 SKERD Has

w 100 100
~ o ~
$te ©w €0
§o 40 0
@ 20 2

‘uf w1 e e °nr w0 0 “-v [C AR T T L TR A L
Corarct 196, IR
[ -]

o %5358 28

figure2. Has #HRALIS} SKOV3RMG1BR3IZHU VT EbB2 OFIRITIEHE T ELT-,
DEIE. T—H—BIEHIEGFPEO—FLI=Z33F7 T /91 WA LHEDB?2 Hildx st T, Sigiiia s

FCRIEFIEETO—Y A AN)—TEMEL FELT=, SKOV3 TlEo1ILAE 100vp/cel T O—)L ELEEL T
#4930 f&. 1000vp/cell T 18 {EDBITFEASIEDIERA RO NI -, (figwre3)
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figwe3.  SKOV3 i =& YT ErbB2 A - L 5BASHEE

RMG1 THBEHH 100vp/cell TIZ$3 10 4%, 1000vp/cell T 5 {0 RITTFEASIBO AN RSN 1=, (figured)
RMG1

Adv (VP/call)
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Nomal mauss IgGy,

-,
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e
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S

figured. RMG1 #IBRI ZHU VTR ErbB2 SN C k5 BATNE

SKBR3THEWH 100vp/cell Tl 10 f&., 1000vp/cell T 4 {EDBIZFEA DA RO 1=, (gure5)

SKBR3

figureS SKBRIHHI =HLVTH EbB2 Al - L 2EBASNER
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~75. ErbB2iatHiliaHas Tl BITFHRAMED LRITFE -1 RohFE A TLI -, (figureb)

Adv (vPjcet)

Canmrol

Nowmal mouse G,y

1071010%

"

10°

figure6. HasHlial 6L YT ErbB2 Ikl c LD EAZIE

RIZ. in vitro T SKOV3IZ5-FU %% 0) active form Tah AFUMPI 31884 ZEid B UPRTase i BITF A SI8Y 5.
Z33 7T /794 LRI ZHifA ErbB2 fid {161 BT, 5~FU(0.01um~100um) EBL 1=, 120 B WST-1 (_'C
SHRasERATELEL:, Gaure?)

In vitro sensitivity to 5-FU folowing transduction with Ax3CAUP-FZ33

Ceoll growth (% control)

o
001 0.4 ] 10 100

figwel. 5-FU DEAGHE

$E2 . 5-FU OEBMFICS0 T 100 {51389 5D RIBETHAMIRRD5-FU FittE R TE AL ViR &Y E
Laf:o

e ]

EEROBRTTH. BIEFEASENT virus BAS 100vp/cell T SKOV3, RMG1. SKBR [ Erbb2 BETHHRE Has &LE
AR THIB0E, 1045, 10{EDIEREFDHE LT, SFUDFEMEE IC50 T 1001518589 5T LASRIRET. HRAHMRRD 5FU
MEE AR TEAHLL AR AL 0T, UL DEEROFERICELY, 1ELET T /01 IVARER CAR DFRAME
UVEEDS A, BIIRZEEH A, A5/ —<1iE DIESHIRRIE., Sho DA AR SRIRMICBIEFEATE A L5748
T DBAERFETRLTND, ChODHREFLEITLT, §HISIC, DML RN BFEET Z&Ic&>T, B
A& T SHIBAI SRIRMI SRIEFHEA TE AR OB aBR V2 —2(FEIL T EL,
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Abstract

Cardiac myocytes have been traditionally regarded as terminally differentiated cells that adapt to
increased work and compensate for disease exclusively through hypertrophy. However, in the past few
years, compelling evidence has accumulated to suggest that the heart tissue has regenerative potential.
Discovery the cardiac stem cell certainly opens new opportunities for myocardial repairing, and
conservative medicine to prolong life span of cardiac stem cell will be useful as new regenerative
medicine for chronic heart failure. Present study examined effects of statin on senescence and function of
cardiac stem cell in mice heart failure models. Wild type and Adrenomedullin knockout C57BL/6 male
mice at 6 weeks age were used. Heart failure model was made by 12 weeks continuous high-salt diet.
Five mg/kg/day atorvastatin was continuously oral administrated in both wild type and knockout mice.
Cardiac stem cells were identified by immunofluorescence, fluorescence activated cell sorting (FACS)
and real time PCR. Cardiac stem cell function was estimated with oxidative stress, cellular senescence
and tolemere related proteiﬁs. Although percentage was very low, cardiac stem cells were identified by
immunofluorescence with anti C-Kit antibody. The number and function of cardiac stem cell decreased as

the mice age increased.
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Background

Implantation of bone marrow (BM)-derived stem cells or other stem cells will be useful to improved
failure organs which can not be improved present medicines. Implantation of mesenchymal stem cells
into myocardium has recently been tried to improve the cardiac function in patients with severe heart
failure, which transiently improved the impaired cardiac function. However, since the heart failure is a
chronic disease, the transient improvement of cardiac function does not sufficiently prolong the life span
in patients with the chronic heart failure.

Cardiac myocytes have been traditionally regarded as terminally differentiated cells that adapt to
increased work and compensate for disease exclusively through hypertrophy. However, in the past few
years, compelling evidence has accumulated to suggest that the heart tissue has regenerative potential.
The adult heart has been confirmed to contain undifferentiated cells with the characteristics of cardiac
stem cells. These cells have been isolated and expanded from adult heat (human, mice, rats) [1,2].
Characteristics of the cardiac stem cells are self-renewing, clonogenic, and multipotent. They differentiate
three cell types: myocytes, smooth muscle, and endothelial vascular cells. Moreover, when injected into
an ischemic heart, a population of these cells or the clonal progeny of one of them reconstitute a
well-differentiated myocardial wall that encompasses up to 70% of the left ventricle. Discovery the
cardiac stem cells certainly opens new opportunities for myocardial repairing.

Stem cells that exist to attach the niche in bone marrow are derived to peripheral blood after
separation from the niche and- act to repair the tissue damage. Stem cells are easily damaged with
oxidative stress that shorten their cell cycle as the stem cell senescence. Cardiac stem cells show different
life span in wila-type mice and insulin-like growth factor-1 transgenic homozygous mice [3].

Thus conservative médicine to prolong life span of cardiac stem cell will be useful as new
regenerative medicine for chronic heart failure.

Methods
Animal

C57BL/6 male mice at 6 weeks age (AM+/+, wild type) and Adrenomedullin knockout C57BL/6

male mice at 6 weeks age (AM+/-) were used in the present study.

Heart failure model and statin administration
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Heart failure model was made by 12 weeks continuous high-salt diet (8%) and confirmed by
echocardiography. Five mg/kg/day atorvastatin was continuously oral administrated in both wild type and

knockout mice.
Cardiac myocyte isolation

A heart of adult mouse was enzymatically dissociated into a single cell suspension as described
previously [4,5]. Briefly, hearts were attached to a Langendorff perfusion system and perfused with
Ommol/L Ca2+ solution consisting of (mmol/L) 126 NaCl, 4.4 KCl, 1.0 MgCI2, 13 NaOH, 24 HEPES, 2.5
g/L taurine, 0.65 g/L creatine monophosphate, 0.55 g/LL sodium pyruvate, 0.14g/L NaH2PO4, and 2 g/L
glucose. Then the hearts were subsequently digested with 100umol/L Ca2+ solution and washed with
100pmol/L Ca2+ solution without the enzymes. Both ventricles were excised, minced and shaken gently in
100pumol/L Ca2+ solution. The cell suspension was filtered though a fine metallic tea filter and isolated
myocytes were kept in 1mmol/L Ca2+ solution at room temperature, and were used within 6h after the

isolation procedure.
Cardiac stem cell identification

Cardiac stem cellé were identified by immunofluorescence, fluorescence activated cell sorting
(FACS) and real time PCR. Cardiac stem cells were marked by anti-C-Kit antibody, anti-Scr-1 antibody
and anti-Isl-1 antibody.

Estimate cardiac stem cell function

Oxidative stress was estimated with immunohistochemistry by anti 8-hydroxy-2'-deoxyguanosine
(8-OH-dG) monoclonal antibody. Cellular senescence was estimated with p21Cipl, p27Kipl and
tolemere related proteins: TERT, phospho-Akt and total Akt.
Results
Cardiac stem cell identification

" Cardiac stem cells were found by immu.noﬂuorescence
with anti C-Kit antibody. The percentage of cardiac stem cell
was very low, the nucleus of the cardiac stem cells were

smaller than the nucleus of general cardiomyocytes (Figure 1).
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Cardiac stem cell function

Variant number of stem
cells was identified in different
tissues or  organs. We
measured C-Kit expression in
lung, intestine and
cardiomyocyte with real time
RT-PCR in same mouse and
found the C-Kit expression in
lung was most and the
expression in cardiomyocyte

was least (Figure 2).

We measured C-Kit
expression in cardiomyocyte
with different age by real time
RT-PCR. As representing in
Figure 3, the expression of
C-Kit decreased along with

age increasing.

Discussion

Age

C-kit

185

lung htestine Muscle

Implantation of mesenchymal stem cells into myocardium has recently been tried to improve the

cardiac function in patient with heart failure, which transiently improved the impaired cardiac function.

However, since the heart failure is a chronic disease, the transient improvement of cardiac function is not

enough to normalize the life span in patients with the chronic heart failure.
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Cardiac stem cells were discovered to support myocardial regeneration [1,6,7]. They are
self-renewing, clonogenic, and multipotent, giving rise to a minimum of three differentiated cell types:
myocytes, smooth muscle, and endothelial vascular cells. Conservative medicine to prolong life span of
cardiac stem cell will be therefore one of useful regenerative medicine for chronic heart failure.

From the preliminary results in the present study, we identified cardiac stem cells in adult mice heart.
The cardiac stem cells percentage was very low. This result agreed with previous studies which proved
the frequency of cardiac stem cell was 1~30 / 10”4 cardiomyocytes [1,4,8-10]. The nucleus of the cardiac
stem cells was smaller than the nucleus of general cardiomyocytes. The number and function of cardiac
stem cells decreased along with age increasing,

This study is in the process, we did not get the last results yet.
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Previously, we discovered that local OPG-gene transfer to periodontal tissue inhibited RANKL-mediated osteoclastogenesis
and inhibited experimental tooth movement. We hypothesized that local OPG-gene transfer to the periodontium would
neutralized the RANKL activity induced by LPS injection, thereby inhibiting osteoclastogenesis and diminishing alveolar bone
resorption in the experimental periodontal disease. Seven-week-old male Wistar rats were received LPS or PBS injection in
palatal gingiva of the upper first molars on both sides. The inactivated HVIJ envelop vector containing a mouse OPG
expression plasmid [pcDNA3.1(+)-mOPG] or mock-vector was injected periodically into the palatal periodontal tissue of
upper first molars. LPS injection induced severe periodontal bone resorption. Local OPG-gene transfer induced OPG
production, and osteoclastogenesis was inhibited. Local OPG-gene transfer significantly diminished alveolar bone resorption.
In this study, we report that OPG-gene transfer to periodontal tissue inhibited osteoclastogenesis in LPS-mediated

experimental periodontal disease and inhibited experimental alveolar b'one‘resorption.

Key Words  gene transfer, osteoprotegerin (OPG), alveolar bone, periodontal disease, osteoclastogenesis

HE:

Recently, with the materials improving, adult orthodontic patients are increasing. In these patients, morbidity rate of
periodontal tissues is high, and alveolar bone resorption can often be seen. Since orthodontic tooth movement under
progressive periodontitis causes striking bone destruction, control of alveolar bone resorption induced by periodontal diseased
becomes quite important for orthodontists (Cardaropoli et al., 2001; Frank and Long, 2002). Alveolar bone resorption in
periodontitis is due to excess osteoclastic activity, leading to an imbalance in bone remodeling which favors resorption
(Bezerra et al., 2000; Crotti et al., 2003; William et al., 2003). It has been reported that osteoclatstogenesis is primarily
activated by the receptor activator of nuclear factor Kappa B ligand (RANKL) and inhibited by osteoprotegerin (OPG)
(Simonet et al., 1997; Udagawa et al., 1999; Yasuda ét al.,, 1999). And then, periodontal ligament (PDL) cells, which exist
between teeth and alveolar bone, regulate osteoclastogenesis through RANKL stimulation and OPG inhibition, so as to affect
processes such as periodontitis and orthodontic tooth movement (Kanzaki et al., 2001). Furthermore, we have reported that
OPG-gene transfer to periodontal tissue inhibit RANKL mediated osteoclastogenesis and inhibited experimental tooth
movement (Kanzaki et al., 2004). Combiﬁing this information, we hypothesized that local OPG induction in the periodontal
tissue might neutralize RANKL-upregulation induced by periodontitis, and thereby inhibit osteoclastogenesis and diminish
alveolar bone resorption. .

To test this hypothesis, we used experimental periodontal disease induced by recurrent lipopolysaccharide (LPS) injectidn in
rats with or without local OPG-gene transfer by means of a hemagglutinating virus of Japan (HVJ; Sendai virus) envelope

vector gene delivery system.

WREAFE:

Foundation of experimental periodontal disease
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Sixteen seven-week-old male Wistar rats with an average weight of 167 g were used in this study. Purified
lipopolysaccharide from E. coli (Sigma chemical, St. Louis, MO, USA) was injected directly into the gingival adjacent to both
of first molars (10 pg/site) every two days (Miyauchi, 2001; Ramamurthy, 2002).

In vivo Gene transfer

For in vivo transfection, we used an HVJ-envelope-vector Kit (GenomONE, Ishihara-sangyo kaisha Ltd., Osaka, Japan),
according to the manufacturers instruc'tions®. Administration of the HVJ-envelop-vector containing pcDNA-mOPG to the
animals was started on the initial day of LPS injection. On the contralated side, 5 pl of mock vector was injected into the
correspond area as the control.

Tissue preparation

After the scarifice and fixation by perfusion of the experimental animals, the upper jaws, including the molars, were
dissected and further fixed overnight, then decalcified with 10% ethylenediamine-tetraacetic acid in 0.01M PBS (PH7.4) for 9
wks at 4°C, dehydrated, and embedded in paraffin. 8 um serial frontal sections were prepared.

Observation of the periodontal tissues

Periodontal bone resorption on the palatal surface of the maxillary molars was observed with HE staining. TRAP staining and
Immunohistochemical Analysis for RANKL and OPG were performed.

Statistics

A Student’s paired ¢ test was used for comparison of bone loss between the left and right side within each group. The other
data were analyzed for statistical differences by Kruskal-Wallis analysis, followed by a Bonferroni-type multiple comparision
(Tukey type). Differences with P<0.05 were considered significant. The values are expressed as the means * standard

deviation (SD).

BE:
Animal status

The LPS injection and local administration of the HVJI-envelop-vector containing pcDNA-mOPG did not affect the growth
of the animals (Fig. 1). In addition, local gene transfer did not affect the bone mineral density (BMD) of tibiae (Fig. 2).
Periodontal status of experimental animals

LPS injection induced the RANKL expression in the periodontal tissue. Local OPG-gene transfer induced OPG
upregulation in periodontal tissue, especially in the fibrobiast cell of the periodontium.
Local OPG-gene transfer reduced osteoclastogenesis in periodontal tissue

The number of osteoclasts was increased by LPS injection (from 4+1 cells to 1542 cells) (P<0.01), and local OPG-gene
transfer inhibited the osteoclast induction stimulated by the LPS injection (from 15+2 cells to 7+2 cells) (P<0.05). When
OPG-gene transfer was performed on the both two sides (group 3), there was no significant difference in the number of
osteoclasts between side with LPS injection (7+2cells) and the side without LPS injection (3x1cells) (P>0.01) (Fig. 3).
Local OPG-gene transfer significantly diminished bone resorption

Length from cemento-enamel junction (CEJ) to the alveolar ridge (AR), longer value means the severer alveolar bone
resorption, were measured. Compared to the control side (473.3 % 38.7 pm), repetitive LPS injection showed larger value
(588.3 £ 27.9 pm) (P<0.01) (Figure 4). Local OPG-gene transfer (522.9 + 16.7 pum) significantly inhibited bone resorption
compared to the LPS injected side (610.0 = 98.4 pm) (P<0.05) (Figure 4).

Ex:
Numerous reports have described the pharmacological control of alveolar bone resorption induced in periodontitis some of

them focused on regulating of osteoclasts. (Bezerra et al., 2000; Di Paola et al., 2005; Lohinai et al., 2003) However, because
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these drugs are rapidly flushed by blood circulation, daily systemic administration or daily injection is needed.
Osteoprotegerin (OPG) is a potent inhibitor of osteoclast differentiation and activation (Doran et al., 2004; Simonet et al.,
1997). OPG-gene transfer or OPG administration have been comfirmed to be a feasible and effective therapeutic candidate to
treat or prevent bone loss in osteoclast-dependent skeletal disorders, such as osteolysis and arthritis (Doran et al., 2004;
Lubberts et al., 2003; Yang et al., 2002). However, Effects of OPG-gene transfer on bone loss in periodontitis have been
seldom reported. Inhibition of RANKL function with the decoy receptor OPG diminished alveolar bone destruction and
reduced the number of periodontal osteoclasts after microbial challenge (Teng et al., 2000, Valverde et al., 2004). However,
injections of OPG protein did not completely block alveolar bone destruction. The reason was considered to be related with
some other proinflammatory cytokines (e.g., IL-1 and TNF-a). In this study, we used local OPG-gene transfer instead of OPG
administration. Local gene transfer has two advantages (Blesing and Kerr, 1996): First, it can maintain a locally effective
concentration and prolonged protein expression, regardless of blood circulation. Second, protein expression occurs at the local
site, so that systemic effects are avoided. Since viral gene transfer vectors such as adenoviral and herpes viral vectors have
been proven to have problems, especially in immunogenicity and cytotoxicity, hemagglutinating virus of Japén HVI))-
liposome method was chosen for the OPG-gene transfer (Kaneda et al., 2002).

We were able to induce local OPG expression in the periodontal tissue without any systemic effects (Fig. 1d, 1f). Local
OPG-gene transfer significantly reduced the numbers of osteoclasts at the periodontium caused by LPS injection (Fig. 3e).
Thus, 'OPG-gene transfer almost completely inhibited the induction of osteoclastogenesis. 1t proved the high efficiency of
transfection performed in this study. There was a little increasing of osteoclasts on the sides of LPS injection and OPG-gene
transfer compared to the control sides. It must be considered some other cytokines regulating the RANKL/OPG balance,
similar to the consideration in the study of OPG protein administration inhibiting the periodontal bone resorption, as described
above (Valverde et al, 2004); alternatively, osteoclastogenesis inducted by LPS injection independent of
RANKL/RANK/OPG regulatory axis, such as directly stimulating the osteoclasts to be activated (Daly et al., 1980;
Tiranathanagul et al., 2004; Wang and Ohura, 2002).

Enforced OPG expression diminished the alveolar bone resorption induced by LPS injection almost completely (Figure 4).
The result is consistent with the researches of controlling bone resorption in the other skeletal disorders by OPG-gene transfer
(Doran et al., 2004; Yang et al., 2002).

Osteoclastogenesis in response to periodontal disease appears to be regulated primarily through RANKL signaling in the
cells of periodontal tissues, such as fibroblasts, osteoblasts, activiated T cells. In this study, we demonstrated that OPG-gene
transfer to the periodontal tissue inhibited RANKL-related osteroclastogenesis induced by LPS injection, and inhibited
experimental alveolar bone resorption without eliciting any systemic effects. In conclusion, the present results suggest that
OPG-gene transfer to periodontal tissue may be useful for the prevention of bone resorption in patients with periodontal

diseases.
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Inhibition of NADPH oxidase 4 activates apoptosis via the AKT/apoptosis signaling regulating kinase 1 pathway in pancreatic cancer
PANC- 1 cells
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Summary

* Cellular target proteins for superoxide-generating oxidase Nox1, that may play a mediating role in
Ras oncogene transformation and in some fypes of human cancers, have been analyzed. An
endoplasmic reticulum protein Erp57 was identified to be oxidized by Nox1-generated ROS and
interact with Nox1 proteins. This implicates Erp57 as a downstream effector for Nox1 redox
signaling involved in tumor progression. In another experiment, we found that Nox4-produced
ROS activate AKT-ASK1 kinase cascade and thereby lead to cell survival signaling in pancreatic
cancer cells, indicating that Nox4 may in part confer pancreatic cancer cells resistance against

apoptosis.
Key words

NADPH oxidase, Reactive Oxygen Species, Erp57, apoptosis, cancer

Background

Generation of intracellular reactive oxygen species (ROS) has been implicated in
immortalization, invasion, and metastasis during the multistep cancer development, but its exact
molecular mechanism has not been fully elucidated. Superoxide generated by the NADPH
oxidase (Nox) family has recently been recognized as important signaling molecules in cellular
processes (Lambeth, 2004). They share common structural similarities with six transmembrane
domains and the cytoplasmic domain that comprises NADPH-and FAD-binding sites. Among
them, Nox]1 is unique in that it is involved in mitogenic regulation (Suh et al., 1999). We therefore
initiated study on the functional role of Noxl in carcinogenesis by utilizing Ras oncogene
transformation as a model system. We found that Ras oncogene upregulates the expression of
Nox1 via the MAP kinase kinase (MAPKK)-MAP kinase (MAPK) dependent pathway, and that



small interference RNA (SiRNA) targeting Nox1 blocks the Ras transformation phenotypes
including anchorage-independent growth, morphological changes, and tumorigenecity (Mitsushita
et al.,2004).The finding suggests that ROS generation by Ras-induced Nox!1 is functionally
required for Ras transformation.

Furthermore, the increased expression of Nox4, another member of the Nox family, was
detectable in human pancreatic cancer cell line and inhibition of the Nox4 activity by Nox4 RNAi
caused apoptosis of colon cancer cells, suggesting that Nox4 generated ROS are indispensable for
cell survival of pancreatic cancer cells. Thus, our study provides a new concept that
Nox-generated ROS, unlike a conventional view of genotoxity of ROS, are important signaling
molecules in cell transformation process.

Material and Method

1. Detection of physical association of Erp57 with Nox1

Human (h) Nox1 cDNA and c-myc-tagged Erp57 cDNA were subcloned into pcDNA3.0 and
pcDNA3. 1, respectively. Erp57 was cotransfected into COS1 cells with Nox1 and its regulators
p41 and p51.Cell lysates were subjected to coimmunoprecipitation study by using
anti-c-myc-antibodies and anti-hNox1 antibodies. '

2. Immunocytochemistry

Human colon cancer CACO-2 cells tranfected with hNox1 expression plasmids, fixed and
permeabilized. Indirect immunostaining was performed with anti-hNox1 antibodies and
anti-Erp57 antibodies, followed by staining with FITC-or Rhodamirie-conjugated antibodies. The
stained cells were observed under a Zeiss confocal microscope.

3. Analysis of AKT and ASK1 activities.

Pancreatic cancer PANC-1 cells were incubated with a NADPH oxidase inhibitor or transfected
with psilencer vector carrying scrambled RNAi or Nox4 RNAi-1 and -2, and cell lysates were
subjected to immunoblotting with anti-phospho-AKT antibodies and anti-phospho-ASK1
antibodies. In the control experiment, PANC-1 cells were transfected with pcDNA3.0 wt-AKT1 or
AKTI1Lys179Ala and cell lysates were subjected to immunoblotting with anti-phospho-AKT and
anti-phospho-ASK1 antibodies.

Results

Specific aim 1: Identification of cellular target proteins for Nox1-generated ROS

Because we previously identified an endoplasmic reticulum protein Erp57 as one of proteins
oxidized by Nox1-generated ROS, we examined whether Erp57 interacts with Nox1.To this
end,COS1 cells were transfected with Nox1 together with c-myc-tagged Erp57.Cell lysates
were immunoprecipitated with anti-c-myc-antibodies and the immunoprecipitates were probed
with anti-c-Myc antibodies. The data show that Erp57 and Nox1 were coimmunoprecipitated,
suggesting the binding of Erp57 to Nox1 (figure.1).
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To further assess the Nox1-Erp57 interaction, CACO2 cells were double-stained with mouse
anti-Nox1-antibodies and rabbit anti-Erp57 antibodies. As shown in Figure.2,

Figure2 Colocolization of ERp57 with Nox1
on the Caco2 cell surface
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ERp57 Nox1 Merged
Erp57 was colocalized with Nox] at the plasma membrane sites and the majority of Erp57, which
is localized at ER, was not colocalized with Nox1.The data support the results obtained with

above binding studies.

Specific aim 2: The dissection of Nox4-generated cell survival signaling pathway in
Pancreatic cancer cells

Akt (protein Kinase B) is one of the crucial regulators of cell survival function in response to
growth factor stimulation, and its genetic alteration is linked to progression of several human
cancers. AKT is activated upon phosphorylation, which in turn inhibits apoptosis-inducing
proteins by phosphorylating these proteins, resulting in promotion of cell survival. Conversely,
conversion of the phosphorylated AKT to its dephosphorylated form is associated with induction
of apoptosis. Previously we demonstrated that depletion of ROS by DPI, a Nox inhibitor
treatment or introduction of small interference RNA (siRNA) for Nox4 induces apoptosis of
PANC-1 cells. To investigate whether AKT is involved in cell death of PANC-1 cells caused by
DPI treatment or siNox4 RNAs transfection, we examined the phosphorylation state of AKT
under these experimental conditions. PANC-1 cells were incubated with DPI, cell lysates were
prepared and the phosphorylation level of AKT was analyzed by immunoblotting with



anti-phospho-AKT (Thr308) antibodies. While AKT was found to be phosphorylated in untreated
cells, addition of DPI markedly decreased its phosphorylation level (Figure 3).

Figure.3 DPIl and siNox4RNAs inhibit AKT and
ASK1 phosphorylation

P-ASK1—

ASK1

P-ASK1—
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DPI] treatment did not affect the expression of AKT proteins. The results suggest that DPI
attenuated AKT signaling during induction of apoptosis. Because recent findings suggest that
ASKI1, a key player in stress-responsive apoptosis, is one of the protein substrates for AKT, this
raises the possibility that DPl-induced suppression of phosphorylation of AKT inhibits
AKT-dependent phosphorylation of ASK1 on Ser-83. To test this possibility, lysates prepared
from DPI-loaded PANC-1 cells were subjected to immunoblotting with antibodies to
phospho-ASK1 antibodies, which specifically recognize ASK1 phosphorylated on Ser-83.
PANC-1 cells exhibited a significant level of phosphorylation of ASK1, but this phosphorylation
was clearly blocked by inhibition of cells with DPI (Figure 3), suggesting the involvement of
DPl-inhibitable Nox-like enzyme in downregulation of an AKT-ASK signaling cascade. In fact,
silencing of the endogenous Nox4 activity by Nox4 RNAi-1 and -2 reduced phosphorylation of
AKT and hence phosphorylation of ASK1 on Ser-83, as shown in Figure 3. If ASK1 is a substrate
for AKT, disruption of the AKT kinase activity should interfere with phosphorylation of ASK1.
The overexpression of the kinase defective AKT mutant, AKT1Lys179Ala, yielded a significant
reduction in ASK1 phosphorylation, as expected (Figure 3)



Discussion

Our studies indicate that Nox1 binds to an endoplasmic reticulum (ER) protein Erp57 and
subsequently oxidize it. Erp57 is considered to play a role as oxidoreductase, disulfide isomerase,
and molecular chaperone. Especially, Erp57 has been proposed to participate in correct protein
folding at ER site through isomerase activity. However, not all of the Erp57 is confined to the area
of ER and some of them are detectable at plasma membrane. In fact, our immunocytochemical
study also revealed the membrane localization of Erp57 and importantly its association with Noxi.
Thus, Erp57 could be a direct acceptor for Nox1-generated ROS that transmits redox-signaling to
downstream molecules. It remains to be determined whether thiols of cysteine residues contained
in Erp57 thioredoxin domains are oxidized by Nox1-generated ROS. Also, it remains to be
elucidated whether the biochemical link of Nox1-Erp57 is required for Ras oncogene
transformation and some of transformation phenotypes of human cancer cells.

Vaquero et al. (2004) initiated the study on the protective function of Nox4 against cell killing in
pancreatic cells, but the signaling mechanism by which Nox4-generated ROS control cell survival
was not fully elucidated in their study. Our study reveals that abrogation of Nox4-generated ROS
induced inhibition of phosphorylation of AKT and subsequent suppression of AKT-mediated
phosphorylation of ASK1 on Ser-83, and that the AKT phosphorylation-defective ASK1 Ser83Ala
mutant alone can substitute for DPI and siNox3RNAi in apoptosis induction. Because
phosphoryiation of AKT on Thr-103 activates its kinase activity and the activated AKT decreases
the ASK1 kinase activity through phosphorylation of ASK1 on Ser-83. It is most likely that
inhibition of AKT phosphorylation by DPI and siNox4RNAs reduced its kinase activity, which in
turn blocked AKT-catalyzed phosphorylation of ASKI1, resulting in ASK1-mediated cell death.
We therefore propose that Nox4-dependent cell survival signaling is mediated by the AKT-ASK1
kinase cascade and that antagonizing this signaling pathway by DPI or siNox4RNAs results in
activation of apoptosis.
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Abstract

To examine growth pattern of rural Chinese schoolchildren and clarify the related impact factors on
growth pattern, a longitudinal study of 274 schoolchildren (138 boys and 136 girls) aged 10—12 years in
the rural Dongting Lake region in south China were conducted for 4 years (2001-2005). For all
participants, anthropometric measurements (height, weight, mid-upper arm circumference, and skinfold
thickness at triceps, biceps, and subscapular) were conducted; eggs of parasites (Schistosoma japonicum,
Ascaris lumbricoides and Trichuris trichiura) in the collected stool samples were counted by Kato-Katz
thick smear technique; long-term dietary intake was assessed with a semiquantitative food frequency
questionnaire. Based on the Chinese references established by Chinese National Survey on Students
Constitution and Health in 2000, growth status of individual child was classified into adequate (Z score =
0), moderately inadequate (—1 < Z score < 0) and severely inadequate (Z score < —1) status. Change in
the WAZ (weight-for-age Z score) between 2001 and 2005 was used to judge whether each participant
maintained or changed growth status within a 4-year period. The results demonstrated that compared with
the Chinese references the target schoolchildren as a whole were growth retardation. After the 4-year
follow-up, about one third of the participants experienced change in growth statuses with significant
differences of change in the Z scores among different growth patterns. Multiple stepwise regression
analysis indicated that energy and protein intakes and improvement of schistosomiasis were positively
related with change in the Z scores; infection of I frichiura and school dormitory residence were
inversely related with change in the Z scores. In conclusion, this longitudinal study revealed
intra-population variation of adolescent growth pattern with marked differences of change in the Z scores
within only 4-year duration and the differences were related with the environmental factors examined.

Key Words longitudinal study, growth retardation, impact factors, rural Chinese schoolchildren

Introduction:
Any environmental stress, such as helminth infection and malnutrition, may reduce the maximal

potential of bone, muscle, and fat tissue responses to hormonal action determining adolescent growth,
with considerable intra-population variations.®" To date, there have been a paucity of longitudinal data
addressing how environmental factors affect intra-population differences in adolescent growth pattern.
Our previous research has revealed the simultaneous impacts of inadequate intakes of protein and
energy and chronic schistosomiasis infection on retarded growth of preadolescents in the rural Dongting
Lake region.*® However, it has not been known whether such growth deficits subsequently affect

adolescent growth.



Based on a 4-year longitudinal study in rural Chinese schoolchildren, the objectives of this paper
were 1) to assess adolescent growth patterns, 2) to clarify impacts of dietary intakes, parasitic infections
and other ecological or environmental factors on adolescent growth patterns.

Subjects and Methods:

The participants were 445 students (227 boys and 218 girls) of grades 5 and 6 in 5 primary schools
in the Dongting Lake region, who were 10—12 years old at the baseline survey in 2001. Among them, 274
children (138 boys and 136 girls) had participated in all anthropometric measurements (6 times),
parasitological examinations (4 times) and dietary surveys (3 times) during 2001-2005. By the end of
survey period, all of them became middle school students. Some of them stayed at the school dormitories
in weekdays due to long distance from their villages. For all participants, anthropometric measurements
were conducted height, weight, mid-upper arm circumference, and skinfold thickness at triceps, biceps,
and subscapular, following the standard methods;® parasitological examinations were detected eggs of
Schistosoma japonicum, Ascaris lumbricoides and Trichuris trichiura in the collected stool samples by
Kato-Katz thick smear technique;® long-term dietary intake was assessed with a semiquantitative food
frequency questionnaire developed by our previous study.®
" In the data analyses, Z scores of height-for-age (HAZ), weight-for-age (WAZ) and BMI-for-age
(BMIZ) were calculated based on the Chinese references established by Chinese National Survey on
Students Constitution and Health in 2000./” Growth status of individual child was classified into adequate
(Z score =0), moderately inadequate (—1 <Z score < 0) and severely inadequate (Z score < —1) status.
Change in the Z scores between the baseline and the last survey was used to judge whether each
participant maintained or changed growth status, and then all children were divided into the 5 groups each
representing different growth patterns, so called 5 growth-pattern groups: i) Trac-Ade group, adequate at
the both surveys, i.e. tracking adequate status, ii) Trac-Mod group, moderately inadequate at the both
surveys, i.e. tracking moderate status, iii) Trac-Sev group, severely inadequate at the both surveys; i.e.
tracking severe status, iv) Move up group, changed to a better status; v) Move down group, changed to a

worse status.

Resul ts:
1) Baseline characteristics

The target children’s characteristics at the baseline survey by sex and age are presented in Table 1.
Mean energy intake/RDA was 82.4% for boys and 78.3% for girls, being considerably lower than the
Chinese RDA. There were significantly lower energy/RDA and %protein in girls than in boys when all
ages were pooled (P < 0.05). Regarding parasitic infections, 5.1% of boys and 11.0% of girls were
infected with S. japonicum, and rate was significantly higher in 12 years than in other ages for cither sex
(P < 0.05 for any). The prevalence rate of A. lumbricoides and T. trichiura was, respectively, 34.8% for
boys and 27.8% for girls, and 14.5% for boys and 18.4% for girls, without significant sex differences.

2) Change in growth status

For the target children as a whole, on the basis of the Chinese references the mean HAZ, WAZ and
BMIZ was —0.69, -0.55 and —0.33, respectively; and all mean Z scores of the target children by age had
negative values, reflecting the fact that the participants were retarded in height, weight and BMI,

compared to the Chinese references.



Table 1 Baseline characteristics of the target children by sex and age

Anthropometry Dietary intake Parasitic infections
Age Height Weight BMI Energy/RDA % protein Y%fat Schistosoma Ascaris Trichuris
(years) (cm) (kg) (kg/mz) (%) (%) (%) Jjaponicum  lumbricoides  trichiura

Mean SD Mean SD Mean SD Mean’ SD Mean' SD MeanSD p* % n’ % ot %

Boys
10 38 1323 59 279 39 159 14 821 193 120 22 114 33 1 2.6 12 316 3 179
1" 71 1366 6.2 301 3.7 161 14 817 166 11.8 24 106 35 2 2.8 29 408 14 197
12 29 1422 52 329 35 163 1.3 84.6 158 123 2.1 98 25 4 138 7 241 3 103
7

Al 138 1366 62 30.1 4.1 16.! 1.4 824 172 120 23 106 3.3 5.1 48 348 20 145
Girls
10 25 1324 85 271 53 153 1.6 764 168 113 2.1 9.6 3.2

11 65 1385 60 307 43 159 15 785 158 116 19 104 3.2 X 12 185 8 123
12 46 1429 52 334 40 163 14 789 179 112 21 95 3.7 19.6 19 413 11 239

Al 136 1389 7.2 309 49 159 1.6 783 166 114 2.1 100 34 15 11.0 40 27.8 25 184

*Number of the participants infected with either parasite.
*Significant difference between boys and girls in all ages pooled (P < 0.05).
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Since change in the Z scores between HAZ and WAZ, between WAZ and BMIZ were significantly
correlated (P < 0.01 for both), for comparisons of the 5 growth-pattern groups, only WAZ-based groups
were analyzed as representing other indicators.

On the basis of the changes in WAZ from the baseline to the last survey, about one third of the
participants experienced change in growth status. Among them, 20.3% of boys and 23.5% of girls
changed to a better status; 15.2% of boys and 18.4% of girls changed to a worse status with significant
change in Z scores. 64.5% of boys and 58.1% of girls kept tracking either one of the 3 statuses. In
addition, differences of change in the Z scores among the 5 growth-pattern groups were significant, on
which Move up and Trac-Ade groups showed the largest and second largest AZ scores, while Move down

group showed the smallest.

3) Dietary intakes and parasite infections

Since Pearson’s correlation coefficients between any pair of the 3 dietary data for each of the 3
dietary indicators, i.e. energy/RDA (energy intake relative to Chinese recommended dietary
allowance), %protein and %fat (contributions of protein or fat to energy), were significant (P < 0.01), the
3 dietary data were averaged for analyses. For any dietary intake indicator for either sex, the 5
growth-pattern groups were ranked as Trac-Ade, Move up, Trac-Mod, Move down and Trac-Seve in the
decreasing order. ,

The overall prevaience rate of the 3 parasites decreased at the follow-up. For schistosomiasis, 71%
of infected children were infected at the baseline; there was no schistosomiasis infected person in Move
up group for either sex at the follow-up although 17.9% (5/28) in boys and 34.4% (11/32) in girls were
infected at the baseline. All of children reinfected with A. /umbricoides and T. trichiura were in Move
down and Trac-Sev groups.

All change in the Z scores of dormitory students were negative values and were significantly lower

than those of non-dormitory children (P < 0.001 for all).

4) Determinants of change in the Z scores over time

Multiple stepwise regression analyses demonstrated that energy and protein intakes, improvement of
schistosomiasis were positively related with changes in Z scores, while dormitory residence and T.
trichiura infection inversely affected changes in Z scores over time.



Table 2 Impact factors on change in the Z scores over time

Dependent factors Significant independent variables Beta P Adjusted R®

AHAZ Dommitory residence® -0.21 <0.001 0.36
Energy/RDA 0.11 0.041

AWAZ Dormitory residence -0.25 <0.001 0.47
Energy/RDA 0.21 <0.001
Sex (boy = 0, girl = 1) 0.13 0.006
%protein 0.11 0.041
T. trichiura® —0.10 0.045
S. japonicum© 0.09 0.047

ABMIZ Sex _ 0.23 <0.001 0.42
Dormitory residence -0.17 <0.001
Energy/RDA 0.13 0.011
T. trichiura —0.08 0.049

*Variable of dormitory residence was categorized into “no = 0" and “yes = 1™,

®Each variable of 4. lumbricoides and T, trichiura was categorized into 4: “0”, uninfected, “1”, infected one time, “2”, infected 2
times, “3”, infected 3 times.

“Variable of S. japonicum was categorized into “uninfected = 0" and “infected = 1",

Discussion:

This study offered a new insight into dynamics of growth pattern from preadolescence to
adolescence in a rural population of developing country. By examining change in growth status for the
rural Chinese schoolchildren, the results demonstrated marked intra-population variation of growth
pattern during adolescence.

Compared with Chinese references, the target children as a whole were retarded in growth,
represented by lower HAZ, WAZ and BMIZ by age. It is interesting that about one third of the
participants experienced changes in the 3 growth status with significant change in Z scores within only
4-year duration.

Regarding nutritional factors which may influence growth patterns, this study suggested that
adequacy of energy intake played primary roles in determining change in the Z scores, while no effect
of %fat and less effect of %protein might be attributed to small variation in the intake of animal foods.”

As for the effects of parasite infection, prevention and treatment effects of schistosomiasis were
revealed in this longitudinal study, represented by decrease in prevalence rate and improvement in growth
status. The similar treatment effect of S. japonicum on growth has been proved not only in the author’s
previous study® but also in a study for Filipino children.” The effects of repeated infection of T, trichiura
on growth were considered to be decreased food intake and/or increased nutrient losses, both of should
increase risk of chronic nutrition deprivation.® This consideration accorded with the fact that all the
target children that were reinfected with T. frichiura belonged to Trac-Sev or Move down groups.

School dormitory living associated with poor diet, unsatisfactory sanitation, unsafe water supply, and
the students ignoring health behavior, might result in malnutrition and helminth infection, and
consequently, degraded growth.

In conclusion, the target schoolchildren as a whole were retarded in growth, compared with the
Chinese references. Intra-population variation in adolescent growth pattern with marked differences of
change in Z scores were revealed by longitudinal anthropometric measurements for the 4-year period.
Such variations were primarily attributed to energy and protein intakes, improvement of schistosomiasis
and T. trichiura infection, and school dormitory residence. As a health program in Chinese rural areas,
improvement of living condition of school dormitory, adolescent health education including health
behaviors and nutrition, and regular screening and treatment of parasites are suggested.
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—HREFBRPHEEE—
REMNMRIBSEORERETH 5 /MREMBFLETE —c-mpl
BEFEROBRMEFELKREF OFEH

MEZFE KA T BR

AABERE ALTBTALREEZHER
RS FRRE

REREHE BF SR A

EE

BRETCHLEZRRLOHBEORVWERERRESO/ MV RAE2BH L, TORRE2SFEDED
KALMZTRL, M/MRELECBLIREAONFOEROAEL2 AV —=V 7 LEER, L
MNEWEBRF ey BRFy (TPO) ODLEFZ—TChdc-mplBEFHEEB AL VITT
JBBREMHISer505AsnERZ R L7, AEMEAMEREMAsnS05BBEMICEBEIZFETRE D
M/MREEEZERELTWVWEINE I PERALNCTIEDIL, FERT7T VA28 Trc-npl cDNAZ
BAF/3HIfR ~FBLM A L, A¥K S DBAF/3HBDOY A b4 Y (IL)EEFEEIMENEERE. L 2D
L HRAY S FNATHBERKL/2 L STATSR YA b A Y (IL3) FEEFHITHEBILEATWS T
LERHL, AERAsnSOSIEMBAT 7 FAESELELZOEBI LAROBEEHEBEEZELZLTW
5 LEZRL, AFETREOCRIREGETFRETHIEZIEHLE,

WIZ Asnb05 TR DOBEMRAL LT, ccmpl VESF—DBEBEOZEE (ZEK) BHREDCE
BREED, cross linking#EZHAWVW TR LAEFER, FEETIX ligand EEFHET TLEEMEK (=
BE) WAL, MBEEE. TLUTHRBRAY 7 TAERELZBELTWBRZ 2B LMCLE , %
o, EREBMEHE 2 REBEECERLUELEREZ/ERL. ZBABRE. BN S FALERED
DNWTHRHLELEZA, Asn 2D THREDHBWVWT IV BRELZ2FTIZERBICBVWTZEAF
REL T FNANEELBERTE, ULEXD, Asnb051F, 7IVEBEBELLTHTAZFOHRWVWE
HIEEIRRBEAAR IV ZBEZEBR L, MBAY /AL E2ESEEL, EZR#E4A, TLCH
MR EEERRLER TR L 2RT I ENTE T,

Key Words : Essential thrombocythemia, c-mpl, mutation, homodimerization, polarity

®wE

A gt o /R M fE (Essential thrombocythemia; ET)IZ—RRICMEH 2B L. FENRBEHIX
FiktEf /MRMAE (Familial BT, FET) & LTHREIINA TW3, FET Bt RAMICATHLEDTEHL
REBTHHIN, BEFTR,. SHEZEDEFRIZETEHBLTIWVWEIANSEL , TORR#ELEF
2B ETAINTFEMENRAIETORARRKESFETITEELE W, BAHFFETIH, ¥ K%
FRTRRBLIEFETOFHETH D c-mpl B F D AsnS05 X BRI LTEOHEEIZOWTHFED
ZRICHARA L, ET, SORRBFHMEMEERROMBAREETHI I LZENLET S,

WREHE

HEBALRAEOLL., YREFHECTRRLUCFETEFORBEMY > NHEZAVWTEEFINAER
B E2Tol,. RHLEBGEFEROBERITE LTERERIIBAF/SMBEEZ/ER L, MIgHH
~DEBEMNMT 7 v AR THEF. . ELIEMIRANY S TAEELLOEFE% ERK1/2 L STATS HF O
YU VBIEBEREZ VIR VBEICLSTHEMLE, £/, TO_BEHREZ I o) 07
BIREVDEMLE, Sbic, TRMMZ2HE - RBEECERL, —EABKR, MIRH¥EE, >/
NEHLDOFBEZIT- I,
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BRRUER

M/ BEELACELIDFOLERMITORR, b/VREARF e v RARzF L OZ2H5ETHS
complBEFOBEEFEIRIC ML/ MRELSBEFHEFAIRFRAZRER (Ser®™®®—Asn® )2 RH L,
AERAsn O TIEH BB EE 2 T & TBAF/SHIRBM., A4 bhA 2 (IL3)FEEREMITHMTE
BILEFERTERL, EHKR., cmpl DML S FAERBRYPEBREICEELLTWEINE I %
O THROTOXERE THDERKI/2LSTATSO HELE T ~~7= & = A, ERK1/2& STATS &
bt A b4y (ILDFEERFHEICHEBILEINALTWERZE2Z2RHELE, A, BEO/RBE &
bR/ANREEEF (Fa vy ARZF ) OB LTERKL/2, STATSIZ Y VBt EShTWaBA 2 & %
FEBR L7z, THOLDHRI D, Ke-mplERAs® S BIHMBA S S FAESLEMIRO G HEEHEEY
FEL, FFETREOELBETRETCHIFL2 MO THRA LI,

E7. cnplZ R (Asn505) OIS 7/ T A OFEMEAEEL LT, ¥4 bbb A (IL3) K
FHZc-mpl B FO_EBAEREREN, WAV S TFABREHLENDZI ZERTENT, EbIT,
COZEBAEEREIMBAFAALS VCORREZCBVWTLHBE IR, BRI FAL VYO ANLT 4 K
EEOEEEZTELR®R (Figure 1),

WIZ. AsnS0SOEERMMICH ~ REEBRELZER L. ZBERRE, MBRAY I FAEE,
AR R AN, FTORE. AsnDfth, Asp, Gln, GCluEDRVWEMZEH-T7 IV EBRE
DR _BETR, HBRANY S TFAESE, RAEFEOTTESRRBTEL, BEOMWT I /B
BEIBNAKBEZESEZBALTRY., TOXREEGECIVERRUBMCHEAS AN bELEN
c-mpl B FO_RERTEREND Z L THIEANY IS FLOEML, £ L CHIAMBE~E 2R Y,
AFETORIEIIC RN BB A LM E R (Figure 2),

COXSICFETREL FETNLVOBELZOLTFEDZENBELRMACELZ L T AMEHHER
FREBLA2ZBEOFNEREN =D THRENFBOMA., LI, ETED L EHEMERRE
DHRFEBIZFSELEbOLEEZEZIOLOND,
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Figure 1. Asn505 drives autohomodimerization and activates the downstream signals. (A) Upper:
dimmer detection of SDS-PAGE with crosslinking and immunobloting. 1L-3 starved transfectant Ba/F3
cells were separated into 2 aliquots, stimulated with or without 100ng/m] hTpo (Diaclone Research,
France) for 2 hours at 4 °c. Cells were washed with ice-cold PBS containing 100uM Na;VO,,
sub-separated into 2 aliquots, incubated with or without 50mM cross-linker BS*/PBS (Pierce, IL) for
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another 2 hours at 4°c. Reactions were quenched by 1M Tris. HCL. Cells were lysed in ice-cold lysis
buffer (50 mM Tris-HCl, pH 7.4, 150 mM NaCl, 1% Triton X-100, 25 mM NaF, 2 mM sodium
orthovanadate), supplemented with the proteinase inhibitors cocktail (complete mini, Roche Diagnostics,
Mannheim, Germany), insoluble substance was removed by centrifuge 14000g for 10 minutes, lysates
were kept at -80 °c. Arrows indicate c-Mpl monomer (~82kDa) and dimmer (~164kDa) respectively.
Lower: signal phosphorylation of mek1/2 and stat5. (B) Truncate c-Mpl protein (tSer505 and tAsn505)
deleted the extrocellular domain. Upper: Auto-homodimmer induced by tAsn505. lysate making was
same as A except omitted the Tpo stimulation. Arrows show the monomer (20kDa) and dimmer (40kDa).
Lower: auto-phosphorylation of mek1/2 and stat5. 10% WEHI as a source of IL-3, stimulated the
factor-starved transfectants for 90 min as a positive control.

Fig. 2
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Figure 2. Results of 505 mutants of c-Mpl TM domain. (A) Peptide sequences in c-mpl! TM domain.
The solid letters show the residues in position 505 of c-Mpl. (B) Survival trait (MTT) assay of the 505
mutants. PBS(-) washed c-mpl505 Ba/F3 cells were resuspended in RPMI “medium containing 10% FBS,
5x10* cells in 100ul medium were located in 96 well plate, Thiazolyl Blue tetrazolium Bromide
(Sigma, MO) assays were used to evaluate relative viable cell value everyday (same experiment repeated
at least 3 times). (C) Dimmerization trait of non-polar residues (Val, Leu), 1-polar residues (Thr, Lys)
and 2-polar residues (Glu, Asp, and Gln). Lysates making were as Figure 1A. Arrows showed the
monomer (~82kDa) or dimmer (~164kDa) of the ¢c-Mpl. (D) The phosphorylation of mek1/2 and stat5 of
505 mutants in c-mpl. IL-3 (+) as positive control.
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FTY720 altered lymphocytes recirculation and prevented donor-derived T cell into the
target organs, resulting in prolong the recipient survival in the acute GVHD of small =~
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NBBHEICBIT 5 G VHD DEAEHICHT 5 FTY720 DZhR
WEE K4 K Rl
FEFBREE HE SERIRRREYEN R
AAMZEHE KRAFEFRFERESH
FERE & 2R CUEER
FREMEES HET BEERRH LEE
ABSTRACT
In the small bowel transplantation (SBTx), graft~versus-host disease (GVHD) of mediated by donor—derived T cells
recognizing host major histocompatibility complex (MHC) alloantigen is an important immunological event influencing the
life in the experimental and clinical situation. Donor T cells are crucial for target organ injury in GVHD. Our previous
study determined that FTY720 altered lymphocytes recirculation and prevented donor—derived T cell into the target
organs, resulting in prolong the recipient survival in the acute GVHD of small bowel transplantation. In this study we
further report a long—term effect of FTY720 on the tolerant recipient of GVHD following SBTx. Heterotopic total SBTx
was performed from Wistar-Furth (WF) rat to (WF x ACI) F1 rats. Recipients was administered by a low dose FTY720 (0.5
mg/kg/day) for 14 days after SBTx. The subset and subpopulation of donor and recipient derived T cells and the
expression of cytokine production were evaluated. On POD150 the donor—derived CD4" and CD8" T cell subpopulation
were retained in the low level and almost were similar to the level of POD14 in the target tissues of host. However, the
recipient derived T cells were increased from the acute phase to long-term phase of GVHD in peripheral blood. In contrast,
the CD4"* and CD8" T cell subpopulation in mesenteric lymph nodes and Peryer’s patch were recovered in a low level on
POD150. The production of Thl cytokine (IFN- v , IL-2) and Th2 cytokine (iL-4, IL~10) were significantly lower level in
the chronic phase of GVHD in target tissues by FTY720 treatment. FTY720 induced lengthy tolerance of GVHD of SBTx.
That possibility is continually through mediating the donor and recipient T cell subpopulation and associated with

down-regulated Thl and Th2 immune résponse.

Key word: small bowel transplantation, GVHD, FTY720, donor—derived T cells, IFN-y .

Introduction The donor-specific tolerance induction has the potential to render the host susceptible to GVHD because
of an unopposed reaction of the graft against the host [1]. Previous studies have determined donor T cells are crucial for
the development of GVHD [2]. It is seem to very important to understand lymphocytes trafficking in the target organ for
the immune responds of recipients. The unique mechanism of FTY720 associated with altered lymphocytes recirculation
has been determined [3, 4,]. During GVHD of SBTx, FTY720 caused a significantly prevention in the subpopulation of
donor-derived CD4" and CD8" T cell into the target organs and prolong the survival of recipients. However, the long-term
influence and results had not been investigated. To address this question, we examined the migration of donor and
recipient T cells, the pathological changes and cytokine production of GVHD on the mesenteric lymph nodes (MLN),
Peryer’s patch (PP) and lamina propria (LP) of host intestinal in the different phase, using the parent-into-F1 model of
GVHD in SBTx. The patterns of migration of both CD4" and CD8" T—cell were recorded and evaluated in relation to acute
and tolerance phase of GVHD.

MATERIALS AND METHODS

Animals and Experimenta] Design

Heterotopic SBT in rat was performed by interposing the graft using the cuff technique, as previously described [5). Male
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Wistar-Furth (WF) rats were used donors, and male F, (WF x ACI ) hybrid rats were used recipients. The protocol
comprised three groups: (1) the syngeneic group(group 1, n=6); (2)untreated GVHD control group (group 2, n=8);(3) F1
recipient rats were treated orally with 0.5mg/kg FTY720 by way of gastric tube daily from days 0 to 13 after SBTx (group
3, n=8). FTY was donated by Novartis Pharma AG (Basel, Switzerland) as dry powder.
Lymphocytes Isolation and Flow Cytometry
Lymphocytes were isolated from MLN, PP, and LP of host and PB. PB was spun on density separation medium
(Ficoll-Paque Plus, Uppsala, Sweden). PP and LP lymphocytes were prepared by an enzymatic dissociation method, using
collagenase as described [6]. FITC-conjugated anti-rat RT1A® (C3) were purchased from Pharmingen (San Diego, CA),
PE-conjugated anti-rat CD4 (W3/25). CD8 (OX-8), were obtained from Serotec (Oxford, UK). The stained cells were
analyzed using FACScan and Cell quest software (Becton Dickinson, CA).
Cytokine Production in Culture Supernatants

MLN, PP and LP lymphocytes were culture for 48 hr in 24well plates that had been coated with carbonate buffer (pH
9.6) containing 10 2 g/ml mouse anti-rat CD3 mAb (clone 1F4; Serocet, Oxford, UK). Supernatants from culture plates
were assayed for interleukin (IL)-2, IL-4, IL-10 and interferon (IFN)-y by solid phase sandwich enzyme-linked
immunosorbent assays (ELISA) kit (Biosource International, Camarillo, CA).
. Statistical Analysis
Resuits are expressed as mean=SD; Group mean values were compared by two—tailed Student’s t-test. A value of P <

0.05 was considered significant.

RESULTS
FTY 720 Reduces Target Organ Injuries Caused by GVHD

The recipients survival rate were significant prolonged over 150 days by FTY720~-treatment in a low dose (0.5mg/kg)
and progressive gained the body weight, in contrast, the GVHD control recipients resulted in weight loss and death. In
POD14 and POD150, FTY 720 treated group inhabited histopathology changes in the small bowel, such as surface erosion,
villous blunting, and cellular infiltration in the lamina propria the architecture remained intact.
Effect of FTY720 on Donor and Recipient Derived T Cells

On the tolerant recipients of GVHD (POD150 group), the donor—derived CD4* and CD8" T cell subpopulation were
retained in the low level in MLN, PP and PB of host. But in LP, the increase tendency was observed compare with POD14.
Very interestingly in PB, the percentage of recipient-derived CD4* and CD8" were significantly decreased in acute phase
and steadily increased in the tolerant phase of GVHD compared with GVHD control group (Fig 1A). In contrast, in MLN
and PP of recipient, the subpopulation of CD4" and CD8* T cell was from a steady increase to decrease in this two phase
of GVHD. (Fig 1 C, D). However, in LP of host, the subpopulation of CD4" and CD8" T cell of were reduced gradually from
acute phase to the tolerant phase in the FTY~treatment group. (FiglB).
Effect of FTY720 on Cytokine Production in Target Tissue

Further analyzed cytokine level on POD150 (Figure 2), we found the production of cytokine were generality reduced in
MLN, PP and LP of recipient, and almost the same as the level of naive rats. The IFN-v level in all site (P<0.01) and the
IL-2 level in PP and LP (P<0.05) were obviously lower than untreated GVHD recipient. Th2~type cytokine analysis show
the IL~4 level in PP (P<0.05), MLN (P<0.01) and IL-10 level in PP and MLN (P<0.01).

DISCUSSION
Small bowel transplantation had limited success presumably because the immunogenicity of graft elicits such a vigorous

response that a more intense regimen of immundsuppression is required. Our previously experiment has shown FTY720 in
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a low dose (0.5 mg/kg) treatment for 14 days inhibited the acute GVHD immune responds and prolong the survival of
recipients over 100 days. In the tolerant recipient, the lasting effect also is shown in POD150, the donor—derived CD4"
and CD8" T cell subpopulation were retained in the low level in MLN, PP and PB of host. However, -the changes of
recipient—derived T cells were differently. In the tolerant recipients, the percentage of recipient—derived CD4" and CD8"
were increased in PB compared with the acute phase. In contrast, in MLN and PP of recipient, the subpopulation of CD4"
and CD8" T cell was from a steady increase to decrease compared with untreated group. Our results suggest that the
effect of homing donor-derived T lymphocytes into the secondary lymph tissues were possible ongoing by FTY720
treatment, but failed on the recipient—derived T cells in the long—term phase. Further investigation found that the Thl
cytokine (IFN- 1y , IL-2) and Th2-type cytokine (IL—4, IL~10) production level were obviously lower in MLN, PP and LP of
recipient than untreated GVHD recipient, and different with the acute phase that only inhibited the Thl cytokine
production. Thus, FTY720 induced lengthy tolerance of GVHD in rat SBTx model, by steady redistributed the donor and
recipient CD4" and CD8" T cell subpopulation and progressively inhibited Thl and Th2 immune response. These results

may possibility offer some helps for evaluate the GVHD of solid organ transplantation.
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