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1. EREDME
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UV ETHY, HFEMIIHAIMBEIZOREET S
LD BTIUKERFCTH 5AY, MREDRIGIZE 5
TOHL 2 FUNEE SN LZVE W) HTHREIZRL 5
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LI L CBERESE R RS R\) LIB0RESH
RBEYVIRIVETHD, LIFVIEITA VAN GHE,
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%o FEHRBMIIMOZ L OMETHIRI > TV b, L
vFIEFER, BEOF) TH v 54 FEER) A
VAR BRETAEBEES Y s EELTHHONT
Wh, Yo hTA RIAY FEHELTWLHEY 8y
BRBERE3A Y vy — LTy — LI TWA,
BBV, 2BEOKERLIFV 773 —
PRIZEENTE, CHRLIF L IZELIF o RxRy
NoXI U ERER, BHEESIIHINVY Y L ELE
Y4B, SEILZF RFLIFELTHLNATY
B0, AT AIEKFHT, celegansh b b F
T, BWHETRHEINLTWE, E512, ZLDEMWL
IFNEFEN, NI BEY VS0 EM, ¥ U0 E
FEEM, ¥ v/87AENBEMOMBEEROBIZ, L

BROBEIZDEET A, HLrFr, CA, 1
B, PRILF DL REMIL 2 F /IR T, ¥
A BT HELDY UV EDDHY, LIFUDE
EDHLTHEENT WS (Table 1, 2), iDL
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Table 1
Classification of Lectins

Animal lectins
C-type lectins
Calnexin-calreticulin
Chitin-binding protein
Fucolectin
I-type lectin
L-type lectin (ERGIC, VIP)
P-type lectin
Pentraxin
S-type lectin (Galectin)
Chickin galectin
Congerin-1
Congerin-2
Galectin-1
Galectin-10 (charcot-leyden crystal protein)
Galectin-2
Galectin-3
Galectin-7
Spider toxin
Tachylectin
TIM-lectin
Bacterial lectins
Plant lectins
Virus lectins

Table 2
Structural families of animal lectins.

Structural families of animal lectins
C-type

S-type (galectins)

I type (siglecs and others)

P-type (phosphomannosyl receptors)
Pentraxins

(Trout) egg lectins

Calreticulin and calnexin

ERGIC-53 and VIP-36

Discoidins

Eel aggutinins (fucolectins)
Annexin lectins

Ficolins

Tachlectins 5A& 5B

Limas flavus agglutinin
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DLUBIASHOENT WA, W DODDL 2 F 1L, ¥
SHEE S s EE LTRIESNA LD HLAENICER
E N7z, 18534EIZCharcot & Robintd Mk 12 2780 72
7)) AY VEROIEE % B L7z, 18724E1213Lyden

12 & o T BBE OBERPICFRIKROBED VI RER S,

C DIEEYIFEEERICEE T B RIEDEEZ LIT LA
51, Charcot-Lyden#gk & LTHIONS L) I27% -
oo TODF N RIIEHRSIN, BHEEETHIL
AHEAL, BIZHL 2 F 106 mBENTE, M0
T, oL 2 F VERIBEI NI, BE6L
19024 D Flewner & Nouguchill L o T?D, AEIZBW»
TThY, ZOFERIIMitchell & Reichert!Z & 1) 1886
FEVWRRBENHTHIAEDHFEDlectinifth & &
LTWwWh, 2TOL 7 F i3, 19804 ZiZthrombolectin
ELTCHBEIN,
(2) Mm@EBEL ZF

L2 Fren) BEE, RKOB*XGT 5, JE
RFEISOT) VERERTEET AOICRIREIN,
FEAEDL I FVIIBRERLLTEZON, HikD
BZWVISHAREES T EIL A ENTW, &I, &
R T HHELENRL R SN, FERFEFTTY)
CHMEIEO Lo,
B BHIIZVFEELIFV
FHEWOL 2 F 0% I3, BEMICHRMED S
D, FLIFLEW)SERBE LryFr773)—
D—RFERTHDE LTIHFATHVONRTWS, &
L2FUIIFOSFREEICLY) 7o M (1 BEOsESH
DENAL U 2HFD), yUFa)E-T R (28D
HREIMOFESHR# F AL v 28D), LT A SE
(1MBOHFVIF o FAL v EFNEZERFRL F 2
A %FD) IIPHEENTWE, IO L 2 F
73 BEICEOSVT, YWERAIIGRESIh Y
é [5]O
(4) _R¥bFFTv

~ybMS5FT ) HEEIRXCRP (C-reactive
protein), € L CZOMRPYOMET I A FPa
R—2 VM MIBHINS, B&EL A5 FPTX 3131
BAICRHEN, £30 bRV IXFI L EER
SN, BEDREESENMT, o248y, #52 -2
) UBREEETAZENREEINTEY, LZ2FUD
BHEEELTWAEE,

Table 3

Key discoveries in animal lectin history

1853 First description of Charcot-Leyden crystals
(by Charcot and Robin)

1860-1886 | Weir Mitchell's studies on rattlesnake venom

1902 Horse shoe crab agglutinins first reported

1906 Conglutinin; first animal animal lectin to be
associated with the immune system

1935-1946 | Eel agglutinins and their application as
blood typing agents

1973-1975 | Discoidins and related lectins in cellular
slime moulds

1974 Rabbit hepatic lectin (asialoglycoprotein
receptors) reported
Electrolectin and beginning of research into

1975 :
galectins

1989 Selectins identified as a new subfamily of
C-type lectins after publication of primary
sequence data from various adhesion mole-
cules

19891991 | Pemonstration of the identity between
mannan-binding lectin and the baker’'s yeast
opsonin

(55 avyFv

a1 2 F ~ (Collectins, Collagen-like lectins)
BAFAILIT—7r U ER (7)) 2 U283 2BEEIC
BhExns )7Ly NES)) &, CHE (Ca’*fK
) Lo F ICIBICRF STV B FESHFRA I 2
A0 bO—HOBYL I F o ThHhb, MHOTHDIL
2 F IX1906FEICHER SNz, THIIHABETRR S
N7ZHMOTDOL 2 F T, TORBMBIZERITZS 3
SJELEHEOMBEERYD LIRS N, — 4,
Charcot-Lyden¥&/ WL 7 F 1053 Fi3tEEw & L
TERIN, EYWEREITHTH 72, TIHET
Lo F U REERFOMERD Y V2 AHBAH ORI
et v ro—vahi, EOL 2 F >~ (CL-
Pl or SRCL) 3B ERLEEL, ARERAY
RETLEVSH T,
6) L FrtDEEST

BEFFLLTHONTWEEL DY 32 KR,
RELZF L ELTHONTYS, ZNHIIER -7
773V —IZ8L, CD11b/CDI18 (integrin), CD22
(asiglec), CD31 (anon-siglec I-type lectin), CD44
(a hyalectin-related C-type lectin), 21> K Z K
VIOV REVPEINDY, RVEELESEST T
C-typeL 27 F DL F 77 3I)—Tdhh, L
tLsFv, EXL2FY, PEL 2 F > (CD63L,
CD62E, CD62P& b FHiEN T 5) L LTHIENT
Wb,
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FTARKDT 7 N—REDERIE, ¥F77 b—A XD
b100EFEVBEMELFD, W 20D KE%2F)
THYATARIZTZ P—RAL N BVEIN T #
b, FESHEEIMLIIT T 2 b — 2 OH.LEEERL X
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Table 4
Distribution of galectin-3

Tissue

Normal tissue distribution
Colonic epithelium (human)
Mammary epithelium (human)
Kidney epithelium
Endothelium (mouse, rat, bovine)
Monocytes and macrophages (human)

Pathological expression

Basophilic leukemia cells (rat)
Anaplastic large-cell lymphoma (human)
HTLV-infected T cells (human)

Breast carcinoma (human)

Thyroid carcinoma (human)

Colon carcinoma (human)

Melanoma (human)

Fibrosarcoma (murine)

Prostatic carcinoma (rat)
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Table 5
Functions of galectin-3

Function

Adhesion
Mediates homotypic adhesion of tumor cells
Promotes adhesion of neutrophils to laminin

Inflammation
Participates in allergic response by binding
I[gE and Fc receptors
Potentiates interleukin-1 production by human
monpcytes
Activates human
superoxide release

neutrophils and induces

Other activities
Mediates pre-mRNA splicing
Protects against Fas and
induced apoptosis
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Backgrounds: Problem-based learning (PBL) is
an effective but expensive education method.
The aim of this study was to evaluate the effec-
tiveness for problem-based learning in lecture-
based curricula as an inexpensive alternative
education method.

Methods: Subjects were 89 first-year medical,
nursing, and pharmaceutical college students.
In the unit of Introductory Medicine, PBL ses-
sions in lecture-based learning were held twice.
Five cases related to telephone consultation and
social work activities were presented to the
subjects in advance, and they were asked to
study the cases. On PBL sessions, one lecturer
introduced the area of medicine and the aim of
the sessions for 30 minutes, followed by 40 min-
utes of small-group learning and 20 minutes of
discussion in the whole class. Before and after
PBL sessions, the subjects were asked to fill in
a 32-item questionnaire with 6 response catego-
ries, ranging from 1: strongly disagree to 6:
strongly agree. Wilcoxon’s signed rank test was
used to compare PBL sessions for conventional
lecture-based learning (LBL). A two-tailed P
value of less than 0.05 was considered signifi-
cant.

Results: The rating for learning behavior such
as studying at library and accessing the
Internet was significantly higher in PBL than in

LBL. The rating for the usefulness of under-
standing lecture contents and raising questions
was also significantly higher in PBL than in
LBL. The rating for lecture satisfaction was
significantly higher in PBL than in LBL.

Conclusions: PBL
may have several advantages in learning behav-

in lecture-based curricula

ior, understanding lecture contents, and lecture
PBL
could be a cost-effective alternative education

satisfaction. in lecture-based curricula

method for conventional PBL curricula.
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BIOEFFECTS OF LOW INTENSITY ULTRASOUND:
A SOUND IDEA POTENTIALLY USEFUL FOR THERAPY
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Ultrasound has been in nature long before
science discovered it. Defined as sound waves
having frequencies too high (above 20 kHz) to
be heard by human ear, ultrasound is being
used by some animals like dolphins and bats in
navigation and hunting for preys; the concept
utilized for SONAR (Sound Navigating and Ra
nging) —discovered by Pierre Curie in the 1880s.
In medicine, the ultrasonic era began with ul-
trasound technology used for therapy rather
than diagnosis. In the 1940s, ultrasound was
employed in cancer therapy and later also used
in physical therapy. Progress in radiation ther-
apy and chemotherapy eventually phased out
ultrasound technology as a treatment option
for a number of medical conditions. Initial
work on ultrasound imaging started in the late
1940s. Advances in piezoelectric materials im-
proved the ultrasound from gray-scale imaging
to real-time imaging. While the recent advances
in diagnostic ultrasound is not only rapid and
finding a widening use in all medical fields,
other uses of ultrasound is continuously being
unraveled in various scientific fields; producing
outcomes useful to industries, households and
even to individuals.

The expanding use of ultrasound led to more
and wider research works on the mechanism by
which ultrasound interacts with matter, espe-
9 Equipped
with modern technologies and more improved
medical researchers are now

cially on living cells and tissues

methodologies,

looking back to its potential for therapy.

Studies on bioeffects, chemical effects and

thermal effects of ultrasound have revealed
promising results*®. To explore further the ul-
trasound’s potential for therapy,
aims to attain, a.) to find an optimal condition

our group

to induce cell killing at a certain desired mode
of cell death, b.) to find ways to enhance or
modulate the bioeffects based on the identified
endpoints, c.) to elucidate mechanism of the
bioeffects, and d.) to help design a protocol for
possible clinical application, especially for can-
cer therapy.

Materials and Methods
Cells and cell culture

Different types of cancer cell lines were
grown in vitro. In culturing the cells, some cell
types are suspended in a liquid culture medium
(e.g. U937 cells), some types are attached in a
plasma treated dish (e.g. HeLa cells), while
some cell lines require passaging (inoculating

into mice then collect back after sometime) (e.
g. Meth A cells).

Ultrasound Apparatus

Different ultrasound machines with different
frequencies (48.0 kHz-2.0 MHz) intensities (0.1-
5.0 W/ cdt), duty factors (5-100% ), pulse repeti-
tion frequencies (0.5-100 Hz), and with varying
setups were used.

Methods to determine cell killing



Cell killings were assayed by several methods.
Cell lysis and loss of viability were determined
by direct microscopy with Trypan blue dye ex-
clusion test. Trypan blue is a dye that stains
the nonviable cells to blue but not the viable
ones. To measure apoptosis and necrosis, cells
were stained with fluorescent dyes: Annexin V-
FITC and propidium iodide (PI), before doing
flow cytometry. The flow cytometer will count
cells and detect those stained with annexin V-
FITC only (apoptotic cells) and those stained
with both Annexin V-FITC and PI (necrotic
cells). Apoptosis is a programmed cell death
utilized by human body for homeostasis or to
maintain physiologic balance. This form of cell
death is efficient and is preferred in most ther-
apy that requires cell killing.

DNA transfection

Luciferase assay was employed to assess
ultrasound-mediated DNA transfection of cells.
DNA transfection by electroporation and lipid
mediated transfection were also done for com-
parative studies and also on combination treat-
ment experiments.

Evaluation of the mechanism of bioeffects

To investigate the mechanisms by which ul-
trasound induces bioeffects, both the physical
and the molecular aspects were evaluated.
Electron microscopy was done to visualize
greatly enhanced details of the damage induced.
Fluorescent probe Fura2-AM was used to de-
termine the concentration of free calcium ions
in the cells. For other cellular ions, ion micros-
copy (officially known as secondary ion mass
spectroscopy or SIMS) was also done. For the
molecular component of apoptosis, determina-
tion of Caspase-3 and mitochondrial membrane
potential by flow cytometry were conducted.
Analyses of some proteins involved in apoptosis
were done using some methods including west-
ern blot analysis.

EPR-spin trapping for the detection of free
radical formation

Free radical formation, especially hydroxyl
radicals derived from sonolysis of water, is an
the of
cavitation during sonication Electron par-

indicator for occurrence inertial

8,10)

amagnetic resonance (EPR)-spin trapping with
5,5-Dimethyl-1-pyrroline N-Oxide (DMPO) or
3,5-dibromo-4, nitrosobenzenesulfonate (DBNBS)
to detect US-induced free radical production
was employed (Fig. 1).

_"'JF‘V""_

DMPO-OH spectrum

— i —

DBNBS-(C-radical)
spectrum

Fig. 1. EPR machine (left). Typical EPR signal showing characteristic
spectrum of DMPO-OH (top right) and DBNBS-Carbon radical (below
right).

Results and Discussion

We have confirmed previous findings that low
intensity ultrasound can induce cell killing even
without significant temperature rise and even at
very low intensities. Some factors that enhance
these effects and factors that inhibit them were
identified and characterized.

Nonthermal ultrasound enhances hyperthermia
induced apoptosis

Hyperthermia (40-44°C) is known to induce
apoptosis and is being used in medicine to treat
Our  study that  the
hyperthermia-induced apoptosis can be en-

tumors. shows
hanced by ultrasound at intensities even below
threshold for cell killing*”. Since ultrasound is
currently being used to generate heat for
hyperthermia therapy, our data help explain
why ultrasound was shown to be more effective
than other to

technology used generate
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hyperthermia (e.g. microwave).

Echo-contrast agents enhance ultrasound-
induced cell killing and DNA transfection

Echo-contrast agents are usually composed
of engineered microbubbles that are injected to
the patient before sonographic evaluation to
augment echo signals. Considering that these

microbubbles are  potential nuclei for
cavitations, we hypothesized that it can
potentiate ultrasound-induced bioeffects. We

used different microbubbles (Levovist, Optison
and YM454) in our study. Our data showed
that
ultrasound-mediated gene transfection', while

Levovist is effective in enhancing
in a different study we have shown that
Optison and YM454 are effective in enhancing
cell killing”. The mechanism should include
transient pore formation, especially in gene
transfection and enhanced cell membrane dam-
age in the cell killing aspect. The main factors
involved are the stability and size of the
microbubbles as these are responsible in creat-
ing inertial cavitation (acoustically generated

oscillation and collapse of bubbles).

Ultrasound-induced cell killing enhanced by
some agent

Synergistic effect between ultrasound and
some agents, especially anticancer drugs, were
observed. In one of our studies we used a tem-
radical

perature dependent free

AAPH, in combination with ultrasound".

generator,
Cell
killing was enhanced and free radical generated
by AAPH was increased by sonication. Data
also indicated that increased uptake of the
agent rather than the increased free radical
production was responsible in the enhancement.
ultrasound-induced cell

Hypotonia enhances

killing

Hypotonia (146 mOsm) can induce nonlethal
swelling of cells. This osmotic cell swelling was

found to enhance ultrasound-induced cell killin
g". Although low viscosity can modify acoustic
cavitation formation, our data showed that it
did not play an important role in the enhance-
ment but rather the mechanical effect of radia-
tion force on the swollen cells. As described by
Nyborg (1968) that a force F towards the di-
rection x, acting on a particle of volume v in a
liquid medium where radiation pressure (as in
acoustic streaming and microstreaming) is ap-
plied, F' is given by
F=v (1-B)6T(ox)™"

where T is the time-averaged volume density of
kinetic energy, while 8= po/p, is the density
ratio. Here, p o is the density of the medium,
and p is the density of the particle (cell)?.

Addition of hypotonic medium into the cells
will result to a decrease in B value, thus in-
creasing the value F. This is followed by cell vol-
ume increase which will result to a directly
proportional increase of the value F. This would
mean that a 3 x increase in cell volume (at
about 5 min of hypotonia), would result to more
than 3 x increase in magnitude for F when com-
bined with the density effect.

It has also been known that cells swell in re-
sponse to hypotonia, with the cell membrane as
the major player of this event. Nyborg exten-
sively described tension on a cell membrane
under the influence of internal and external
pressures. For a membrane of thickness h the
quantity of tension ¢ is defined by,

s =S h,
where S, is the stress in the function of pressure
(P) acting on the membrane. Furthermore, if
membrane thickness h is much less than the cell
radius R (h<<R), tension can be expressed by,

2s = R (P-Puu),
where P is the pressure on the interior of the
cell and P.. the pressure outside, while P-P.. is
denoted by AP. In the case of hypotonic cell
swelling, R increases as AP increases due to in-
crease in P, thus increasing tension on the mem-
brane. In addition, in the strained membrane, an
increased spacing between particles along the
axis parallel to the membrane is expected.



Changes in cell shape and size may occur as A
P increases; the cell may burst at some critical
value of AP.

HYPO

‘Increased membrane

damage

‘Inhibited repair

N

CELL
Cellular _~7 DERTH
membrane
damage
ULTRASOUND
Fig. 2. Mechanism of enhanced ultrasound-induced cell killing by
hypotonia.

In addition to increased membrane damage, in
hypotonia, cells were shown to have poor mem-
brane repair ability (Fig. 2). This was supported
by ion images".

Ultrasound-induced cell killing is inhibited by
carbon dioxide

Dose dependent inhibition of ultrasound ef-
fects (both bioeffects and chemical effects such
as free radical production) was observed when
we used equal doses of HCI and H.COs to gener-
ated measurable concentration of CO: in the me-
It is known that CO. lowers the
final temperature of collapsing bubbles since it
has a lower value of §=C,/C.. For the adia-
batic collapse of a cavitation bubble, the final
intracavity temperature at the end of the col-

dium used®.

lapse, T} is given by

Ty ﬂ(Rmax/Rmin)a(a-l)
Where T: is the initial temperature, ? is the spe-
cific heat ratio (C,,/C.,) of the gas inside the
bubble; R is the initial radius of a bubble
which collapses to a final radius of R... Figure

3 below illustrates this concept.

This finding implies how handling of cell sam-
ples is important in experiments related to ul-
trasound effects, while also guides researches to
consider CO: concentration in the living body
when doing in vivo studies.

Threshold for free
radical production

Threshold for
cell killing

Fig. 3. Dose dependent inhibition of uitrasound-induced cell killing
and free radical production due to the decreasing energy of cavitation
collapse associated with increasing CO; concentration.

Related studies in progress

Based on the above hypothesis on the mecha-
nism of cell killing induced by ultrasound®, we
believe that certain conditions would optimize
killing on a desired mode of cell death, e.g.
apoptosis. Initial trials have indicated some
promising results. We have succeeded Kkilling
80% of cells without significant cell lysis; which
means limiting the Kkilling to apoptosis or necro-
sis. As to ultrasound-induced apoptosis, we have
gathered considerable amount of data on its
molecular mechanism. In addition, optimal con-
dition for ultrasound-mediated DNA transfectio
n® is also providing us data that can apparently
compete with other methods currently being
used in transfection for gene therapy. In an-
other study we have shown that incubating cells
for sometime would inhibit cell killing most
likely by accumulation of CO, within the medium
associated with consumption of other dissolved
gasses; and at very high cell density, cell killing
is also inhibited”. However, these two inhibitory
factors would not cell if

prevent killing

microbubble is added before sonication.
In summary, our data provide information on

the potential of ultrasound in therapy (Fig. 4),
alone or in combination with other modalities.

The factors that enhance the effects are may
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Diagnostic

Microbubbles
with Drugs
or Genes

Fig. 4. A schematic diagram of a simultaneous use of
therapeutic and diagnostic ultrasound clinically.

be useful in cases where effects of ultrasound
are limited; while inhibitory factors may find
their use as modulator in the therapeutic proc-
ess. These informations also gave us better un-
the
ultrasound works and the possible problems

derstanding  of mechanism of how
that may be encountered when applied in vivo or

clinically.
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Treatment of developmental jaw deformity
—The osteotomy to aim at the improvement of the masticatory function—
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1 :jaw deformity

jaw deformity can be classified as either
acquired or developmental. Developmental de-
formities arise from abnormal growth of facial
or skeletal system. Many of these deformities
have a significant malocclusion and severe facial
disharmony. Epidemiologic surveys in United
States demonstrate that the approximately 10%
of the population has a classlI malocclusion
(maxillary protrusion or mandibular retrusion),
1% of which require the surgical operation to
correct the skeletal deficiency and, similarly,
approximately 2.5% of the population has a
classIl malocclusion(mandibular protrusion or
maxillary retrusion), 40% of requires the surgical
operation to correct the skeletal deficiency.
Originally, treatment for these deformities has
the of the
masticatory function with little attention to the
accompanying deformity of facial skeleton. The
genetic factors play an important role in these

been aimed at improvement

deformities. For example, a familial tendency of
a prognathic or deficient mandible is often seen
with a jaw deformity. Many
with have the
masticatory dysfunction than the
esthetic displeasure. Therefore the osteotomy to

in a patient

patients these deformities

rather

aim at the improvement of the masticatory
function was performed on only patient with its
indication. The facial profile is often secondarily
improved by this operation, but the operation
performed by oral surgeons is not the same as
facioplasty at all.

2 : Diagnosis and preoperative treatment
Diagnosis is twofold, reflecting identification
of the malocclusion and the dysgnathia. But in
general there is conformity between the maloc-
clusion and the dysgnathia. The occlusal dis-
harmony is estimated by the clinical findings,
x-ray, photogram, and study model, and then
the most of diagnosis is easily made by oral
surgeon and orthodontist. It is obvious that not
all malocclusion require the surgical procedure.
the orthodontic
treatment alone may be the better treatment

If the dysgnathia is slight,

for this case. But in some cases, an ideal
occlusal relationship cannot be achieved by only
orthodontic treatment because of severe skeletal
discrepancy. The

orthodontic treatment finally becomes indispen-

operation combined with
sable in a certain kind of case.

Treatment of the adult case can be started
without delay, but questions often arise about
the growing child with these deformities. If the
adequate growth potential remains, growth
modification with functional appliances may be
the preferred treatment. Surgery usually 1is
applied to patients who do not respond to
growth modification.

In many cases, the crowding of the anterior
teeth occurs as a compensatory response to a
developing deformity. Undesirable dental com-
pensations for skeletal discrepancy must be
corrected before the surgery by orthodontically
teeth repositioning without considerations for

the bite relationship to the opposing arch. The
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important steps in the orthodontic preparation
are to arrange the dental arch and establish
the proper anteroposterior and vertical position
of the
preparation varies from several months to a
few years due to symptom. When the patient is
getting near to the end of orthodontic therapy

incisors. The period of orthodontic

for surgical operation, it is very useful to take
impression and examine the hand-articulated
Orthodontic
device could be strong to withstand the forces

models for occlusal assessment.

resulting intermaxillary fixation with the wire
and surgical manipulation. Moreover, it is nec-
essary to treat dental caries, periodontitis, and
completely before surgical

pericoronitis, etc.

operation.

3 : Typical cases
a) Mandibular deficiency (Figure 1)

The of the
mandibular deficiency is a retrocursive mandible

most remarkable feature
in the profile aspect. Other clinical features
associated this jaw deformity are an excess
labiomental fold with a procumbent appearance
of lower lip, abnormal form of upper lip, and
bird face. These cases usually have an abnormal
occlusion as class I molar and cuspid relation-
ships and an excessive overjet in the incisor
relationship. For the most popular treatment,
the sagittal split
performed in order to extend the mandible. To
improve the retruded position of the chin, the
genioplasty is often performed together with
this osteotomy. This technique can increase the

bilateral osteotomy is

lower facial height with intraoral incision and
osteotomy.
b) Maxillary excess (Figure 2)

Maxillary excess occurs a convex facial profile
associated with the incisor protrusion and the
class I malocclusion. The clinical manifestation
is marked by the prominence of the upper lip
and the excessive exposure of the gingiva and
the anterior teeth. The maxillary excessive
growth can occur toward anteroposterior,
vertical, or lateral directions. Until the early

1970s, the main treatment was the segmental

Figure 1

Figure 2
Figure 1
Mandibular deficiency:
Abnormal appearance of the inferior face with
mandibular  deficiency.  Arrows indicating  the

retrognathism of the mandible.

Figure 2

Maxillary excess:

Severe class I malocclusion resulting from maxillary
excess. The excessive overjet of about 10mm is admitted.

osteotomy. Now, the Le fort I total maxillary
osteotomy is performed as a most popular
treatment for this facial deformity.
c) Mandibular excess (Figure 3 A, B, C, and D)
Mandibular excess often involves the abnormal
occlusion of class I, characterizing a reverse
overjet in the incisor area and a facial deformity.
Maxillofacial countenance associated with this
deformity is characterized by a prominence of
the lower third of face in the anteroposterior
and vertical dimension. In serious cases, the
close of lip is impossible without straining the
orbicularis oris muscles. This jaw deformity is
easily corrected by either the intraoral bilateral
sagittal or vertical ramus osteotomy. The former
is chiefly performed in our department for the
reasons that the wide contact of excised bone
aspect can be kept surely. The method of
operation in our department is described later
in detail. When the mental prominence remains
after this ramus osteotomy, the genioplasty is
occasionally used together with this operation.
The main purpose of this operation is an
improvement of not the aesthetic condition but
the masticatory function.
d) Mandibular asymmetry (Figure 4 A and B)
In existences such as hemifacial microsomia,
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Figure 3
Mandibular excess:

A . Excessive growth of the mandible to the vertical direction is
admitted.
T B B. Concave facial profile associated with the excessive mandibular
Figure 3(A-D) growth.
C. Abnormal occlusion of class 1, characterizing a reverse overjet is
admitted.
D. Crowding teeth are properly arranged by orthodontic therapy

Figure 4

Figure 4

Mandibular asymmetry:

A. Mental region has been displaced to the right side.

B. Arrows indicating the discrepancy between upper
jaw and lower jaw midline.

craniofacial microsomia, gigantism, fibrous

dysplasia, or hemifacial atrophy, condylar
hyperplasia as well as trauma may cause an
asymmetric mandible and chin. If the displace-
ment of facial midline is beyond the range of
the the genioplasty should be

intraorally performed to correct the asymme-

allowance,

tries. The occlusion of this asymmetry is usually
kept normal without masticatory dysfunction,
and many patients satisfy the postoperative
result by genioplasty alone.

4 : Surgical technique
(sagittal ramus osteotomy: SRO)
The SRO is the most versatile operation and
i1s able to be applied to various jaw deformities.
This operation was originated by Obwegeser,
and Dul-Pont added a useful modification that

before the osteotomy.

extended the versatility of operation. The inci-
sion is performed in the buccal mucosa with
the scalpel and the ablation is completed in the
subperiosteal plane along the anterior border
of the ramus and toward the coronoid process,
escaping the outcrop of the buccal fat pad.
Two-pronged periosteal ramus retractor makes
the ramus dissection easy. The mandibular
notch is clearly identified to protect the inferior
bundle the
osteotomy, otherwise the lower lip paresthesia
or palsy happen at high frequency. To attain
the sagittal division, the mucoperiosteal flap
should be elevated laterally to disclose the infe-

alveolar neurovascular before

rior border until the antegonial notch. In the
process of ramus osteotomy, only cortex is
split by surgical engine bar, horizontally on the
medial ramus surface above the inferior alveolar
foramen and vertically on the lateral aspect in
the premolar region (Figure 5 A, B, and C).
The lateral,
condylar and coronoid processes is split from

proximal segment bearing the
the distal, tooth-bearing segment by bone chisel
and hammer. The inferior alveolar neurovascular
bundle included in the distal segment is suc-
cessfully preserved by this operation method.
Once the osteotomy has been performed on
each, the mandible is able to move into the
desired position. In this new occlusal position,

the intermaxillary fixation is conducted by



Treatment of developmental jaw deformity

Figure b

Osteotomy site of the mandible:

Figure 5 (A-C)

A. In the axial view, the sagittal division of the mandibular ramus is presented.
Note the distalsegment including the mandibular foramen.

B. The sagittal view indicating the vertical cut of mandibular bone behind the
mental foramen.
C. Intraoperative finding showing the mandible divided into the proximal and
distal segment.

Figure 6 (A-D)

o o wp

Figure 6
Postoperative view ( the same case as Figure 3):

Postoperative facial appearance.

Improvement of concave facial profile is admitted, comparing
with preoperative profile of figure 3 B.

deal occlusion is obtained without the postoperative orthodontic
therapy.
Overbite and overjet are extremely natural, and the masticatory

function is successfully improved.

wiring. We prefer to use a titanium miniplate
and distal
segments. The intermaxillary fixation is main-

and screw to fix the proximal

tained for about six weeks to obtain the normal
bone union (Figure 6 A, B, C, and D). During
the period of rehabilitation, the application of
light training elastic may assist familiarization
with newly acquired occlusion.

5 : Summary

Developmental jaw deformity is various from
the slight case to the severe case on the
masticatory dysfunction, but it is not rare to
be accompanied by serious worry which origi-
nates in the cosmetic problem. It is important
that the final purpose of the treatment of jaw
deformity is to obtain a normal occlusion, and
not to improve a cosmetic problem.
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Definition

NNK [4-(methylnitrosamino)-1-(3-pyridyle)-1-
butanone], a nicotine-derived nitrosaminoketone,
is contained in tobacco smoke and is known to
be a lung carcinogen. It is one of the most po-
tent carcinogenic nitrosamines in laboratory
animals and has, therefore, been implicated as

a major cause of tobacco associated lung can-
(1)

cer”,
There are about 55 carcinogens in cigarette
smoke that have been evaluated by the

International Agency for Research on Cancer
(IARC) and for which there is sufficient evi-
dence for carcinogenicity in either laboratory

(2)

animals or humans®”. NNK is a potent lung car-

(3)

cinogen in rats, mice, and hamsters?, being the
only compound in cigarette smoke that has so
far been found to induce lung tumors
systemically in all three commonly used rodent
models. The organospecificity of NNK for the
lung is remarkable; it induces tumors of the
lung, mainly adenomas and adenocarcinomas,
independent of the route of administration and
in both susceptible and resistant strains of
mice (Table 1)®. It has been proposed as par-
tially responsible for the recent dramatic in-

crease in adenocarcinoma of the lung®.

Structure

Nicotine is a tertiary amine consisting of a
pyridine and a pyrrolidine ring and NNN is
formed by nitrosation of the latter. Production
of NNK involves nitrosation under opening of
the pyrrolidine ring (fig.2).

o) 1\"0
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N

N

4-(Methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK)

Fig.2 structure of NNK
Exposure

NNK
butanone has been found in a variety of to-
products tobacco,
cigarettes and cigars), in mainstream and side

4-(methylnitrosamino)-1-(3-pyridyle)-1-

bacco (chewing snuff,
stream smoke from cigars and cigarettes, and
in the saliva of chewers of betel quid with to-
bacco and oral snuff users. Daily exposure to
tobacco specific nitrosamines is estimated as up

to 20 #g in smokers and 68 ¢ g in snuff dippers

(5)

Experimental data

NNK was tested for carcinogenicity in several
studies by subcutaneous injection in rats and
hamsters and by intraperitoneal injection in
mice. In hamsters, it induced benign and malig-
nant tumors of the nasal cavity, trachea and
lung, even after a single administration. In
NNK 4-
(methylnitrosamino)-1-(3 - pyridyl - N- oxide)-1-

mice, and its metabolites

butanone and  4-(methylnitrosamino)-1-(3-

pyridyl)butan-1ol,  induced  benign and
malignant tumors of the lung. Both sensitive
and resistant mouse strains develop lung tu-

mors when treated with NNK, although the



incidence and multiplicity in resistant strains
are lower and the tumors require a longer time
to develop (Table. 1) ®. The lung is the main
target of NNK carcinogenicity although liver
and forestomach tumors are seen occasionally.
The A/J mouse, a sensitive strain, has been
used extensively for studies of lung induction
by NNK. The most commonly applied model
features a single ip dose of 10 # mol ©. NNK
and its metabolites can cross the placental bar-
rier in mice and can be metabolically activated
by mouse fetal tissues.

Table 1. Induction of lung tumors by NHK
(4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone)

Species and strain Route

Mouse

A/J ip. gavage

Sencar Skin

BALB/c Oral

Swiss Oral, i.p.

C3b6F1 i.p.

C3H/Hed 1.p.

C57/BL/6 i.p.

(A/JxTSG-p53)F2 1.p.

F344 rat s.c., p.o., oral swab,
gavage, intravesicular

Syrian golden hamster s.c., application to cheek pouch

Mink s.C.

- per os (i.e., orally via
subcutaneous.

1.p. - intraperitoneal; p.o.
drinking water); and s.c.-

Mechanisms of NNK induction of lung cancer
There are general principles for understanding
the mechanism of tobacco carcinogenesis.

The following fig.(1) illustrates the overall
framework for discussing these principles.

1. Carcinogens form the link between nicotine
addiction and lung cancer.

2. Nicotine addiction is the reason that people
continue to smoke .

3. While nicotine itself is not considered to be
carcinogenic, each cigarette contains a mix-
ture of carcinogens, including small doses

aromatic  hydrocarbons

(methylnitrosamino)-1-(3-

polycyclic
and 4-

of .
(PAHSs)

pyridyl)-1- butanone (NNK) among other

lung carcinogens, tumor promoters and

cocarcinogens .
Carcinogens such as NNK& PAHs require
metabolic activation to exert their effects;
there are competing detoxification path-
ways, and the balance between metabolic
activation and detoxification differs among
individuals and will affect cancer risk.

. The metabolic activation process leads to
the formation of ONA adducts, which are
carcinogen metabolites bound covalently to
DNA, usually at adenine or guanine.

. If DNA adducts escape cellular repair
mechanisms and persist, they may lead to
miscoding, resulting in a permanent muta-
tion.

. Cells with damaged DNA may be removed
by apoptosis, or programmed cell death.

. If a permanent mutation occurs in a critical
region of an oncogene or tumor suppressor
gene, it can lead to a- activation of the
oncogene or b- deactivation of the tumor
suppressor gene.

Multiple events of this type lead to aber-
rant cells with loss of normal growth con-
trol and ultimately, to lung cancer.

There is now a large amount of data on
mutations in human KRAS and p53 (also
known as TP53) genes in lung tumors from
smokers, and attempts have been made to
link these mutations to specific carcinogens
in tobacco smoke .

A Normal
v DNA

Cigarette

PAH,NNK and
other carcinogens

etabolic
activation

Nicotine addiction [~groiing

DNA adducts

Metabolic
detoxification

Persistence
‘w/

Apoptosis

Excretion Mutations and other

changes :RAS,
MYC,
p53,p16,RB,FHIT
and other critical
genes

Lung
cancer

Fig.1 scheme linking nicotine addiction
and lung cancer via tobacco smoke
carcinogens and their induction of
multiple mutations in critical genes. PAH;
polycyclic aromatic hydrocarbons; NNK;
4-(methylnitrosamino)-1-(pyridyl)-1-
butanone.
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NNK :uptake, metabolism, and adduct forma-
tion
Fewer than 20% of smokers will get cancer®.
Susceptibility will depend in part on the balance
between carcinogen metabolic activation and
detoxification in smokers.
Carcinogens are enzymatically transformed to
a series of metabolites as the exposed organ-
ism attempts to convert them to forms that are
more readily excreted.

NNK metabolism pathways are illustrated in

(fig. 3).
PPN
Q)

NNK
/ WSO 1A2,2A6,3A4

a -hydroxyNNK

— NNAL-Gluc

TRy

N

—— - NNAL

-—

NNAL-N-oxide

a-hydroxyNNALs

6-hydroxyNNK
NNK-N-oxide l
NO2-

Aldehydes + diazonium ions
ADP-adducts

alcohols

Fig.3 metabolic pathway of NNK P450-
cytochrome P450;NNAL- 4-
(methylnitrosamino)-1-(3-pyridyi)-1-
butanol.

1. Metabolism of NNK and NNAL
Five types of transformations has been ob-

DNA adducts

served: Carboxyl reduction, Pyridine oxidation,
a - Methyl hy-
formation

a - Methylene hydroxylation,

droxylation ADP adduct and
Denitrosation.

Carboxyl reduction; reduction of the NNK
carboxyl group produces NNAL®, the
predominant NNK metabolite formed in

vitro with many tissues. This is the case

a.

in rodent and human liver, as will as in
human lung and in rat intestine. NNAL
has carcinogenic activity similar to NNK
and indeed can be oxidized to form NNK.
NNAL can form NNAL-Gluc which
probably a detoxification product. P450
plays little role in NNAL formation.

. Pyridine oxidation; pyridine oxidation re-
sults in the formation of NNAL N-oxide,
the major metabolite of NNK in rat and

1s

mouse lung microsomes. Pulmonary

P450s are the major catalysts of pyridine

n-oxidation as well as « -hydroxylation
of NNK and NNALY,

a - Methylene hydroxylation ;
tion of the methylene carbon adjacent to

hydroxyla-

the N-nitroso group produces the unsta-
ble intermediate « -methylenehydroxy-NN
K, which spontaneously decomposes to
methane diazohydroxide. This methylates
DNA forming a variety of adducts.

a - Methyl hydroxylation; hydroxylation
of the NNK methyl group yields « -hyd
roxymethyl NNK which decomposes spon-
and
The
latler pyriloxobutylate DNA and are im-

taneously to formaldehyde

diazohydroxide or diazonium ions.

portant in NNK carcinogenesis.

2.
The initial steps are usually carried out by
cytochrome P450 (P450s)

enzymes, encoded by the CYP family of genes,

an

Enzyme involvement in NNK metabolism

which oxygenate substrates . Other enzymes

such as lipoxygenases, cyclooxygenases,

myeloperoxidase, and monoamine oxidases,
may also be involved, but less frequently. P450s
1A2, 2A, 2B1, and 3A play roles in oxidative
metabolism of NNK in rats and mice.
a. Carboxyl reduction; this reaction is medi-
ated by carbonyl reductases. 11- 8-Hydro
xysteriod dehydrogenase, a microsomal
the
11-
hydroxyglucocorticoids to inactive 11-oxo
identified
carbox??yl reductase involved in the re-
duction of NNK to NNAL.
. Pyridine oxidation; there is strong evi-
dence that P450 2B1 is one of the major
rat hepatic P450 forms responsible for
conversion of NNK to NNK N-oxide.
a - Methylene hydroxylation; subtypes of
P450s such as P450 1A1,2A1,2 B1,2F,2A4,
2A6 and 3A4, have been found to have a
role in this reaction.
a - Methyl hydroxylation; this is proba-
bly a P450 ?mediated reaction.

enzyme responsible for

interconversion of active

forms has been as one



3. DNA binding of NNK and NNAL

Some of the metabolites produced by the P450s
with DNA
macromolecules to form covalent binding prod-

react or other
ucts known as adducts. Their generation is re-

ferred to as metabolic activation, other

reactions being considered as detoxification

pathways. (Fig 3).

1. The major metabolic activation pathway of
NNK metabolite, 4-
(methylnitrosamino)-1-(3-pyridyl)-1-butanol
(NNAL), occur by hydroxylation of the
carbons adjacent to the N- nitroso group
( « -hydroxylation), which leads to the for-

mation of two types of adducts: methyl ad-

and its main

ducts, such as 7.methylguanine or OF°-
methylguanine, and pyridyloxobutyl
adducts.

. O°-methylguanine plays a critical role in
mouse lung tumorigenesis by NNK .

Thus there are two major types of NNK-
DNA adducts: methyl adducts formed by
Methylene hydroxylation
pyridyloxobutyl adducts

Methyl hydroxylation.
DNA methylation ( a - Methylene hydroxy-
Methylene hydroxylation of

e and

formed by

a -

lation).
NNK  yields
and./or the methyldiazonium ion,which re-
acts with DNA producing7-mG,0%-mG, and
O*". DNA methylation by NNK has been
observed in a number of in vitro studies

a -

methane  diazohydroxide

with different systems capable of metabolic
activation, including rat lung cells and lung,
liver, or nasal mucosal microsomes, rat
oral tissue, and hamster lung.

DNA Pyridyloxobutylation ( « - Methyl hy-
droxylation). Pyridyloxobutyl adducts in-
hibit AGT,

repair of O°-mG.

the enzyme responsible for

DNA repair processes

DNA repair processes are important in deter-
mining whether DNA adducts persist. Because
smoking is a chronic habit, we can expect a
steady-state DNA adduct level to be achieved

by the opposing effects of damage and repair:
direct repair, base excision repair and nucleo-
tide excision repair. With respect to smoking
and direct of O°-
methyldeoxyguanosine by O°-methylguanine-
DNA alkyltransferase (AGT) and nucleotide
excision repair of PAH-DNA adducts would ap-

lung cancer, repair

pear to be the most relevant processes. In
the AGT that would repair O°-
methylguanine formed from NNK, might be in-
hibited by pyridylobutylated DNA, as shown in
mice *.

smokers,

Effects of NNK on tumor suppressor genes and
oncogenes.

' the direct interaction of

As indicated in fig “
metabolically activated carcinogens with critical
genes such as the pd3 tumor suppressor gene
and the Kirsten-ras (Kras) oncogene, is central
to the hypothesis that specific carcinogens form
the link between nicotine addiction and lung
cancer.

The pb3 gene

The p53 gene plays a central role in the delicate
balance of cellular proliferation and death. It is
mutated in about half of all cancer types, in-
cluding more than 50% of lung cancers. Point
mutations at G are common. In a sample of 550
p93 mutations in lung tumors, 33% were G—T
transversions while 26% were G—A transitions.
(A Purine —Pyrimidine or Pyrimidine— Purine
mutation is referred to as a transversion, while
a purine —purine or pyrimidine— pyrimidine
mutation is called a transition).

A positive relationship between lifetime ciga-
rette consumption and the frequency of pd3
mutations and of G—T transversions on the
non-transcribed DNA strand also has been
noted . These observations are generally consis-
tent with the fact that most activated carcino-
gens react predominantly at G and the repair
of the resulting adducts would be slower on the
nontranscribed strand, and thus support the
hypothesis outlined in fig.1 ®.

Many factors influence the type of mutations
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of pd3. These include the type of DNA adduct
formed, the extent to which it is repaired, its
sequence context, and the DNA polymerases in-

volved.
It has been demonstrated that cytosine
methylation greatly enhances guanine

alkylation at all CpG sites in the p53 gene by a
variety of carcinogens. O°-Alkylguanine, formed
from nitrosamines, is another likely cause of
NNK derived intermediates
can cause G—T transversion.

Kras gene;

Mutations in codon 12 of Kras are found in

G— A transitions .

24%-50% of human primary adenocarcinomas
but are rarely seen in other lung tumor types™.
These mutations are more common in smokers
smokers, which
suggests that they may be induced by direct re-

and exsmokers than in non

action with the gene of an activated tobacco
smoke carcinogen .

In the mouse, the O°- methylguanine pathway
of NNK metabolic activation is dominant, re-
sulting in a high percentage of GGT— GAT
mutations in codon 12 of the Kras gene.

The p16™* tumor suppressor gene is inactivated
in more than 70% of human non-small-cell lung
cancers, via homozygous deletion or in associa-
tion with aberrant hypermethylation of the pro-
moter region.

In the rat, 94% of the adenocarcinomas induced
by NNK be
hypermethylated at the pl6 gene promoter. This
change is frequently detected in hyperplastic le-

have been found to

sions and adenomas, which are precursors to
the adenocarcinomas induced by NNK. Similar
results were obtained for human squamous cell
-carcinomas of the lung. Methylation of pl6 is
associated with loss of expression in tumorsand
precursor lesions, indicating functional inactiva-
tion of both alleles. Aberrant methylation of
pl6 has been suggested as an early marker of
lung cancer®,

Retinoblastoma (RB)
The expression of cell cycle proteins is related

to pl6 and retinoblastoma (RB) genes; NNK-
induced mouse lung tumors appear to resemble
human non-small-cell lung cancers in cell cycle
proteins ®.
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(Platelet-derived growth factor-B expression induced
after rat peripheral nerve injuries)

Developmental changes in IL-12 producing ability by
monocytes and their relevance to allergic diseases
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KEOMEN)

Capillary  vessel  remodeling occurs following
permanent bilateral common carotid artery ligation
in Wistar rats.
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A coronary active perfusion system for off-pump
coronary artery bypass: The optimal flow setting
and comparison with passive external shunt system.
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Comparison of brain activity between dopamine D2 —
receptor knockout and wid mice in response to
dopamine agonist and antagonist assessed by fMRI
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Neuronal responses to a delayed-response delayed-
reward go/nogo task in the monkey posterior insular
cortex
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The effect of tissue plasminogen activator on spinal
cord injury in mice
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Efficient gene delivery to articular cartilage using

electroporation
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Subchronic phencyclidine administration alters social
interaction and central vasopressin receptor binding
in rats
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OHFRENY 7L v ¥ ZEFGEEEOEL)

Multiple structural brain measures obtained by three-
dimensional MRI to distinguish between schizophrenia
patients and normal subjects
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REI5E)
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(Effects of Orengedoku-to and scutellariae radix extract
induced by

on aqueous flare elevation intravitreal

interleukin-1 alpha in pigment rabbits)

Neuronal activities in the anterior temporal areas of
monkeys during a face identification task
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Reduced Reserve of Glucose Transport and Impaire Fatty
Acid Oxidation in Hypertensive Hearts Are an Early
Indicator of the Transition Toward Heart Failure
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Spatial orientation of postrotatory nystagmus during
static tilt in cats
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Cray matter features of schizotypal disorder patients
exhibiting the schizophrenia-related code types of the
Minnesota Multiphasic Personality Inventory
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The effect of acid on

aggression in schoolchildren-A randomized, double-blind,

docosahexaenoic physical

placebo -controlled trial
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Keishi-bukuryo-gan for

Therapeutic usefulness of

diabetic nephropathy
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H AR DBRIR 5Bk % F\ 7z Helicobacter pylori® cagE &%
F O

(Clinical relevance of cagE gene from Helicobacter
pylori strains in Japan)

TEHERISrcRBUT 7 v PR MEEERICHERIND
(Active Src expression is induced after rat peripheral
nerve injury)

A new pseudo-peptide of Arg-Gly-Asp(RGD) inhibits
of orthotopically implanted
murine hepatocellular carcinoma
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intrahepatic metastasis

Predominance of Th2-promoting dendritic cells in

early human pregnancy decidua
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(T cells negatively regulate osteoclast generation
fromoperipheral blood monocytes and rheumatoid
synovialoadherent cells)

Induction of humoral and cell-mediated immunity to
hepatitis B surface antigen by a novel adjuvant activity
of Oka varicella vaccine
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FEMDORERMY)

Heat-shock protein 70 binds caspase-activated DNase
and enhances its activity in TCR-stimulated T cells
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Discrepant recovery course of sympathetic neuronal
function and g -adrenoceptors in rat hearts after
reperfusion following transient ischemia
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Response properties of mediodorsal thalamic neurons
during performance of odor discrimination task in rats
(v MEKREAE =2 —0y ORERH -RENES FE R
RAILEM)

Abnormal renal structural alterations during the
development of diabetes mellitus in Otsuka Long-Evans
Tokushima Fatty rats

(BARRIE TR RWETVOLETF T v MZBIT 2 HERFOE
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Enalapril prevents atrial fibrillation by suppressing
fibrosis and connexin43 in a canine model of atrial
pacing-induced cardiomyopathy
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Analysis of bone morphogenetic protein(BMP)-2-mediated
anti-apoptotic mechanism in chondrocyte differentiation
-Activation of PI3K,/Akt-NF-kB signal transduction
pathway by BMP-2
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Specific roles of dopamine D1 and D2 receptors in spatial
learning and predicting reward
(ZMFERVUEBMFIICEITS ¥ YD 1 BLUD 2 ZEE
DFFEMTRE])

ZFHA4 protein is expressed in many neurons of developing
rat brain
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Context-dependent neural responses during a conditional
delayed stimulis-response association task in the rat
hippocampal formation
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5£343% - TEMERFICER SO ERY -
E H £ % £ % Macrophage-mediated inhibitory effect of Zingiber H1iEZ #EF
%3445 officinale Rosc, an traditional oriental medicine, on the
growth of influenza A/ Aichi,/2,/68 virus
(=207 7=V %N LIBEOARAL VIV VHFT LIV R
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E H ;"?-? * B ’:ﬁ The effects and mechanisms of lymphocytapheresis for AEE (=)
553455 refractory ulcerative colitis
(BB ERERIIN T4 v 7ERRFEREOIR & 2 DIE
FF OET)

E H KX L A B  Role of a spinal protein kinase C in the suppression of B B B F
53465 psychological dependence on morphine under chronic
pain-like state

(T 2B Zmorphine DMK OMFN 2 T 123 HHE

MPKCOH&E)
* #7 a7 AT . .
E H /o JIl & ¥ Sodium butyrate enhances Fas-mediated apoptosis of  HW#E# (=)

3475 human hepatoma cells
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E H §§/ IE Hepatocyte growth factor gene therapy for two different HEE (=)
55348% types of hepatic failure in mice by naked DNA transfer
into skeletal muscle with electroporation
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55350% -stimulating factor in mouse liver enhances the
susceptibility of lipopolysaccharide leading to massive
apoptosis of hepatocytes
(FFNTHOGM-CSFOBE FEBIILPSICN T 2 &S ML H©,
FFAfD 7R b= A% FET5)
iy Al 29 a
E H =) F  Fas-associated phosphatase-1 promotes Fas-mediated W% (=)
5351% apoptosis in SW480 human colon cancer cells
(FAP-lixt b KEGHEAIRIARSWAS0IZ BV TFASHE T K b — T 2
RET 2)
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E H e #  International collaborative study in genetic analysis of /N J2 # %
553525 X-linked and autosomal recessive agammaglobulinemia

(ERRFERAFFRIC & 5 XSS S OB REASHEY < /o

7 v MFEDBIEFHEAT)
E o7 % B2 BEREORFLFRICBIAGL/MUHBEAORET  ABE (D)
5353% B E DR ES
E oW % E £ FERWBICETscerbB 2 ORESY - L ZOMBEY  HEE (—)
53545 BEROBIT
E o X B % £ BERCIITEN-ABELZOREORY AR ERES
55355% Sk M) U SEMIRBRRU 9 3 T B oARET-
Eo® % B F vy EEBRUSTARIC BT AMEENA L LAKE  HHRERES
5£356% 7 R M= ZADFREE -RBLEB LUAMM 2 0 2 DEE-
E H éLj BT Relationships of job stress and sense of coherence with R E #
83575 NASERMOADDELI the status of well-being in civil servants

(ABEOBEA P ARVER—ERENREICRIZTERIC

M3 2HF%)
E H ﬁ B %UTJ Evaluating quality of life and related lifestyle factors /& & E %
3585 in Japanese children : results of the Toyama Birth Cohort

Study

(UNBOATEDE 0¥l & ATEE BEER T OZRFIIRET

Bl gk — MFEROERYS)
Eom #E f B OILUSHERTOL R Y OBEABERICES Yy REE (—)
53595 (L2 BT ASHIP2DRE L BERFERETOERDHEH

FROI4FEEFEL(GRNIEL)

34 [ F A AL

E < +t B % —  Mechanism on acceleration of sorbitol shock-induced HFFE (—)
553265 glucose uptake in 3T3-L1 adipocytes
(3T 3—L 1MEBHMRLICEBT A VLY b — VRIS & 2 8H0GA
ADRAEREF 2R3 A8F3E)

B < @ W BA %  Novel immunogenicity of Oka varicella vaccine vector 7 4 )V R %

3275 expressing hepatitis B surface antigen
(BRFARENEA*RATS0k akKET 2 F o7 5 -DR
R IR DOERL)
[ < x5
B < H 0O R HEREBBEEZEE (fluid-attenuated inversion recovery®) i §t # K #

5328% W& B4 7 EET HIMOBYT  E8E80 B X UERR ARG
(Diagnosis of minimal subarachnoid hemorrhage by FLAIR MR
imaging : Eperimental and clinical assessment)
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(Protective effects of cimetidine on radiation - induced
micronuclel and apoptosis in human peripheral blood
lymphocytes)

Obstructive jaundice facilitates hepatic metastasis of
B16F1 mouse melanoma cells: participation of increased
VCAM-1 expression in the liver
(O AFAEMEBET VBT 2 EBEHR . BERTF
VCAM— 1 BHOMEEIZoWT)

FEALFE B 0 O & B E F B5 (28§ % Granulocyte colony
-stimulating factor XU Macrophage colony-stimulating
factor DEIRIZ DOV T DIFFE
— BB X UBRR AR ES —

Immunopharmacological properties of Oren-gedoku-to
(a Kampo medicine,Huang-Lian-Jie-Du-Tang) on contact
hypersensitivity reaction in mice

(= ABAEET I RI5 3 5 BOEMES O RZERFH R

Mutation analysis of the G4.5 gene in Japanese patients
with isolated left ventricular noncompaction

(HARNEZ CHBEEEIZB T 5 G4.58&(I5FHT)

bt Mg, WEBMEESB L UHEEMBEIZE T S survivind
BB LT RN 205 BHFE

FBEERTOERMAE 7L T LRIZRIZTH VY 7 AHT
EREZETARBE (XX VO —VRUAT=ZVEY) OHE

Effects of T-588,a cognitive enhancer compound,on synaptic
plasticity in the dentate gyrus of freely moving rats
(HEATET 7 v MERAEREIC BT A+ 7 A8 IcH T2
Pt RECL B T-588 DIER)
Varicella-zoster virus gH:gLh contains a structure
reactive with the anti-human gamma chain of IgG near
the glycosylation site

(KEFREE VA1V AEEBHgHgLR Uk b IgG-7 $4H 12

BT 2 HEERUEICE 3 2 HRET)

Development-associated myristoylated alanine-rich C kinase
substrate phosphorylation in rat brain
(7 MRDREEIZE D 72 ) MARCKSD ) v B LIEMEDZEAL)
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Lipophilic fraction of Panax ginseng induces neuronal
differentiation of PCl2 cells and promotes neuronal survival
of rat cortical neurons by protein kinase C dependent manner
(ERAASREEE I 7uT7 4 ¥ F—EC 2L TEEPCI2
M SLs €5 v b KRB EAEMBOATFHRFZ1REST )

Prediction of progression from atypical to definite
Meniere’s disease using electrocochleography, glycerol
and furosemide tests

(BER, ) to— ik, 70t FREICL A A=12—)
FREEWBIH 5 X = T — VIRHEER ~D BT F#l)

Expression and Roles of Calcium Binding S100 Proteins
in Hair
(ANVTILKEES 10 0 BAEOEABICBITA2RERL Z 01X
23 2HF%%)

TR ISEEES S (RTEL)
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Allelic imbalance of 14q32 in esophageal carcinoma

(BB IZB T 5 REHFIBFRBILELDOT LIVAL EEOIRE)

CEIBHIFRICNT A4 4 —7xza > (IFN) EEIZBIT A
EHEDORRIZOWVTORET

The ATBF1-A protein,but not ATBF1-B,is preferentially
expressed in developing rat brain
(7 v MEDOZREBRIZBWT, £& LTATBFI-A &AFREHR
L. ATBF1-B &EFRERBR L 2 \»)

n— 3 REMABHEHEBEB LY ) L 218 L L2 E
HE o TV BT 5 REFH) IS (23 AAF5E

Angiotensin-converting enzyme-gene polymorphism is
associated with collagen I synthesis and QT dispersion
in essential hypertension
(FEMEOEBRE BT 2ACERETFSRL IRa5-7
EHBLUQTHBOES D & DMEEIZ DWTDRFRE)

TV 1akalternative splicing? 54 U5 A XX BE K
BESRIC & 2 MBAIHURE R BHEE

Hydroxyapatite(HAP) ceramics as a particulate embolic
material

(AINA Faxs 789 4 MRFOBEERYME L LTORR
B LUBRIKIGH)
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Gamma-band EEGs predict autonomic responses during
mental arithmetic

(REAWIZB T 27 B & BRSO 1H1E)

Determination of indices of the corpus callosum
associated with normal aging in Japanese individuals

(i 5 B oo FREZAL)

SENEROELADRA T4 45—  JERBERF O 52 H A
FHRIE A & o teEREt

(Pruritogenic ~ mediators  in psoriasis vulgaris
:comparative evaluation of itch-associated cutaneous
factors )

Suppression of osteoclastogenesis in  rheumatoid
arthritis by induction of apoptosis in activated CD4*T
cells;

(BEERY) &~ F AR 3B HIEMEILCDA THIRR 7 & F— >
AKEZ L DB HRIFEIZ) R IOV TOIFZE)

FEBBEMN T ABSHREEZ O IIRBABEFEIZL 57 R
F— AFHE - BRIRAB X UEBERIRFFE -

bt MR EE DB ATh2E L U T 2O BIEIC K
HRRE - EEERE GBHEE OXTE -

The Decline of Pulmonary Function in Patients of Chronic
Asthma during Treatment with Inhaled Corticosteroid
(BAZT T4 FENZ L ) ERFOBEREIWEEE BT
IR RE DI T)
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