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differentiate into osteoblasts and
cementoblasts.

FGF-2 also stimulated significant
migration of PDL cells, even when their
proliferation was completely inhibited by
mitomycin-C. Furthermore, it was shown that
FGF-2 stimulates the biosynthesis of
hyaluronan (HA) and the cell surface
expression of CD44, and that the interaction
between these molecules plays a crucial role
in PDL cell migration (Shimabukuro et al
2010).

This series of in vitro studies has facilitated
the development of a hypothesis on the mode
of action of FGF-2. Thus, during the early
stages of periodontal tissue regeneration, FGF-
2 stimulates proliferation of PDL cells while
suppressing their differentiation (Figure 3).

Then, during the subsequent healing process,

Early phase

PDL ceils

v’ Stimulationof v Creation of
proliferation suitable local
and migration environment

when FGF-2 is no longer present at the
administration site, PDL cells begin to
differentiate into hard-tissue-forming cells
such as osteoblasts and cementoblasts
resulting in marked periodontal tissue
regeneration at sites of FGF-2 application. In
addition, FGF-2 induces the angiogenesis that
is indispensable in the regeneration of tissue,
and regulates the production of osteopontin,
heparan sulfate and HA from PDL cells
(Takayama et al 1997, Shimabukuro et al
2005, Shimabukuro et al 2008, Terashima et
al 2008). Notably, FGF-2 specifically
promotes the production of high molecular
weight HA, which plays an important role in
cell migration and the early stages of wound
healing (Shimabukuro ef a/ 2005). Based on
the results described above, we concluded that
FGF-2 contributes to the overall regeneration

Late phase

v’ Differentiation into
fibroblasts, osteoblasts and
cementiobiasts

Figure 3. Possible mode of action of FGF-2 in induction of periodontal regeneration.

During the early stages of periodontal tissue regeneration, FGF-2 stimulates the proliferation and migration
of PDL cells while maintaining their multipotent nature, and in later stages induces their differentiation
into hard-tissue-forming cells such as osteoblasts and cementoblasts. Furthermore, FGF-2 induces
angiogenesis and increases the production of osteopontin, HS and macromolecular HA from PDL cells,
creating a local environment suitable for the regeneration of periodontal tissue.
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6 Chapter 15

of periodontal tissue by creating a local
environment that facilitates the function of this
mechanism (Murakami 2011b).

Clinical trial of FGF-2 for periodontal
tissue regeneration

Phase IIA clinical trial

Given the promise shown by FGF2 as a
periodontal regeneration agent, we performed
a Phase Il clinical trial. Using data from animal
trials, we estimated that an effective FGF-2
concentration for periodontal tissue
regeneration is 0.03 to 0.3%. This
concentration range was therefore applied in
the Phase IIA trial.

We prepared gel-like investigational drugs
using 3% hydroxypropylcellulose (HPC) as a
vehicle. We then designed a double-blinded
clinical trial with approximately 80
periodontitis patients from 13 dental facilities
in Japan. Patients displaying a two- or three-
walled vertical bone defect >3 mm from the
top of the alveolar bone were registered for
this clinical trial and randomly divided into
four groups: Group P (Placebo), Group L
(0.03% FGF-2), Group M (0.1% FGF-2) and
Group H (0.3% FGF-2). Patients underwent
flap surgery during which we administered
200 pl of the appropriate investigational drug
to periodontal tissue defects. For efficacy
analysis, standardized radiographs of the
region of investigation were taken before and
36 weeks after administration of the
investigational drug. The rate of increase in
alveolar bone height was independently
measured by five specialist dental radiologists
who were blinded to the treatment each patient
had received. The median of five
measurements taken from the same image was
then selected for efficacy analysis.

We observed that the mean alveolar bone
height in Group H (0.3% FGF-2) gradually

(Figure 4). After 36 weeks, a significant
increase (p=0.021) in alveolar bone height was
seen on standardized radiographs between
Group P (23.92%) and Group H (58.62%)
(Figure 4) (Kitamura et al 2008). No serious
adverse effects were seen during the course
of this clinical trial. The data obtained from
this clinical trial suggest that topical
application of FGF-2 is efficacious in
regenerating periodontal tissue in patients with
two- or three-walled intrabony defects.

Phase Il B clinical trial

Having obtained positive results from the
Phase IIA trial, we progressed to a Phase IIB
trial (Kitamura ez al 2011). In this large clinical
trial, approximately 260 periodontitis patients
from 25 dental facilities in Japan were
registered, and were randomly divided into
four groups comprising a placebo group and
three FGF-2 groups (0.2, 0.3 and 0.4%).
Results, in terms of efficacy and safety, were
similar to the Phase 1A trial (Kitamura ef al
2011, Murakami et al 2011a).

However, in both the Phase IIA and IIB
trials, no significant differences in the regain
of clinical attachment loss (CAL) between
Group P and the FGF-2 groups were found.
This is in agreement with observations
reported in a clinical trial showing the efficacy
of PDGF-BB plus B-TCP for periodontal
regeneration (Nevins et al 2005). We speculate
that differences may exist between Group P
and the three FGF-2 groups in the histological
ratio of fibrous and epithelial attachments
achieving CAL acquisition.

Future Outlook of FGF-2 therapy

“Tissue engineering” is a fundamental
concept in tissue regeneration. As mentioned
above, we observed that topical application of
FGF-2 significantly induces periodontal tissue

increased for 36 weeks after applicationggregeneration, including fibrous attachment
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Figure 4. Rates of increase in alveolar bone height in cases of 2- and 3-walled intrabony defects.

We compared rates of increase in alveolar bone height at 36 weeks after FGF-2 administration among
Group P (Placebo; n=19), Group L (0.03% FGF-2; n=19), Group M (0.1% FGF-2; n=19) and Group H
(0.3% FGF-2; n=17). Graph shows mean rates of increase in alveolar bone height (%) = standard deviation.
While no significant difference was observed between Groups L, M and P, Group H showed significantly
(p = 0.021) increased alveolar bone height in the bone defect region compared to Group P. (Modified
from Kitamura et a/ 2008)

Figure 5. Ideal FGF-2 carrier for periodontal tissue regeneration.
An FGF-2 carrier that could provide a formable and osteoconductive scaffold for undifferentiated cell
types within periodontal ligament would dramaticzlla increase the indications of an FGF-2-based drug.
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8 Chapter 15

and neogenesis of alveolar bone and
cementum in animal models. It is also
noteworthy that no gingival epithelial
downgrowth was observed at sites to which
FGF-2 was applied. In the clinical trials of
0.3% FGF-2, we observed significant
differences in the rate of increase in alveolar
bone height between the placebo group and
the FGF-2 group (Kitamura er al 2008,
Kitamura et a/ 2011). This suggests that FGF-
2 is efficacious for periodontal regeneration
of intraosseous bone defects such as 2- or 3-
walled bone defects and probably furcation
involvements. However, to treat severe bony
defects such as 1-wall or horizontal bone
defects with FGF-2, the FGF-2 carrier may
require the function of a “scaffold” to
reinforce/direct its actions. HPC, which was
used in our clinical trials as a carrier, does not
function as a scaffold. Development of an
FGF-2 carrier that provides a formable and
osteoconductive scaffold for undifferentiated
cell types would dramatically increase the
indications of FGF-2 drugs beyond dental
applications and into the craniofacial field
(Figure 5). We recently examined the
combined effects of FGF-2 and B-TCP on
periodontal regeneration in 1-wall bony
defects in beagle models and found that the
combination induced significant periodontal
tissue regeneration, compared with 3-TCP
alone (Anzai et a/ 2010). This suggests that
the combination of scaffold material(s) and
bioactive molecule(s) such as FGF-2 could be
useful for the treatment of severe cases.

The efficacy of “cytokine therapy” in
periodontal tissue regeneration was first
reported in the 1990s. Since then, various
recombinant cytokines have been investigated
for their efficacy (and safety) in stimulating
periodontal tissue regeneration, however few
have been approved for use in the dental field.
Therefore, we need to evaluate carefully the
usefulness and safety of cytokine therapy in
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stimulating periodontal tissue regeneration.
We hope that our work, together with future
investigations, will provide a framework
within which to understand “cytokine
therapy” and its application to periodontal
regeneration and oral reconstruction.
Furthermore, “stem cell therapy” may also
assist in improving periodontal regenerative
therapy. It has already been reported that
transplantation of bone marrow-derived cells
or adipose-tissue derived stem cells can
enhance periodontal regeneration (Murakami
2011b). The combined effects of “cytokine
therapy” and “stem cell therapy” still require
investigation.
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KRBT A EEARETHS, IEZSUE, KETIIEERN 22 HA, &5
CIEBEHE 5 FAMUEAEE L TR Y, FEARCHRAIER 1% LSBT
b, EPIAEERICIVCERRER L 2o T 5, RIFEDRIEBIZIEEY 1 0
£ UPBRICEE S, 2FICRAFHETRERSERETh 5,

1999 4, Wang 51%, High Mobility Group Box 1 (HMGBD A HFEH = K K%
VUMIERCIIMEDNEE R AT A =—F—ThDH tHME LT, Wang HiL, = Fh
Fivvay 7 RIEETF AV~ A% ANWT, fF o HMGB1 BEN AR 16~32
BRI PR 5 T & A L, Eie~ U A~z HMGBL ORH1T, FES
R T LB ORI R RS B T &%, $t HMGBI Hitkize s | b o
v v e ARKMME~Y UV ADEFREUE L, ULXY, HMGB1 2UMEIC

BOWTEEREREIZHE LU TCWOLELZHALNE L,

1. HMGB1

HMGBL1 1%, 1976 FEIFFOMfRE D FE Sz 2156 7 X/ BEENDHEER S
HEURTETHD, TO CRBANIBERD acidic tail BAFEL, N RinfAlidk
70 7 2 JBEFERED "box A, box B"ZHEA L THY DNARKEEMLAH D, £
#7327 F v (Nuclear localization signal : NLS) 48 LCEY, NLS BT EF ki
BEHMREMEBITLTND EEXONTWD,

HMGBI1 1%, Z¥ 2 MOENICERHNCHEET AIEL A N XU ETH S,



BRNTIRY VR BBEAERERR L 7 u~TF U BEOREMZ R L, K1 REET
DEEHIHE, XUDNABEHEOEEICEDL-> T\,

—J7, MEENICEET 5 HMGB1 2 2@ 0 O###EIC LV ks~ s i asns =
EMHLNE RS TE R, ThUL, B LEMRE» O I %EkHE (passive
release) &, EMIL Lz~ 07 7y —USHEEMND B ST 5REKE (active
secretion) TH 5, MBS REIH &7z HMGB1 1%, Receptor for advanced
glycation end products (RAGE)=® Toll-like receptor (TLR) 2/4 {23 7 TNV EIRZ D
LEZ BTV, FICEEREN S L, HMGBI it Lipopolysaccharide (LPS) &
FoEERL, RAGE 2N LT LPS LAY A MU A VEEAEZE LI TTETHZ &N
Wi SNiz, £72, CpG DNA 72 EBFMEA OB, ZA/ETHS TLR 3/9 ~
VI TNEERADHENS, HMGBL BUERI VNI ETHLZ L bHLNERoT,
372, HMGB1 IZHEANATTLR U o RekE L, TLR ¥ 7 FR=EICE

HEREEZH > TV DHEINRRIN D,

2. GABAergic

Valproic acid (VPA) 1%, FiTANAZE, HIWVIEIEREDINEEDIFREL
LTESAVWBNTWSEN TH D, BIFE, VPA OIERKFIE, MflEs 7 Rizk
W GABA 73 fEER 2 [HE L GABA OERZHMT 5 Z LIC L 0 JUEBIER 2 5iE
TAHEEZBNTWA, 20014, Phiel 5% VPA 2 in vitro T Histone deacetylase
(HDAC) 1, 2, 3, 4, 8 ZBRWICHE TS Z L 2HE Lz, £/ VPA 2LV,

Trichostatin A (TSA)72 F DRI D HDAC FHEE & FlIFRIZ e A b DT & F WAL TT
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T 5L EALMNC L, FiZ, VPA X HDAC O#l#EZN L, GABA ZFEEDIE
HERET 2 Z EbESNT, T7bh, VPA OERAMEIZ HDAC DOIEMHEHSES
oo TNAZ EWRBIND,

ITHE, GABA SAFRIIHREMIAD 72 b3 0 E RARSCEMIRIC BRI L TW1WDH Z
ERBALNE o TER, BHIICIVTIE, GABA-GABA MK 713, Ml
HWIERE N Z I L TV A Z BB E SN, £, w7 a7 7 —VIZEBRL TV
GABA ZAMIT, a4 % i L, GABA-GABA % S 7, L6 B L2
DEBALZHETLZ e bHEINT, LEDOZ &b, VPALL, MEHEROHLRGT

MICEEBELEZDEEALND,

8. Valproic acid induced HMGB1 acrive release.

HDAC %, E X h DR LTINS LV EDT v FALEMZHIE L T\D Z
EREBLINTVWA, £z HMGBL 137 B F /U UERR S U0 bR E ~B1TT 5, L
2>L, HDAC FHEH| & HMGB1 OEEOFEMARHE TP 2\, £2 T, bihvbhix
HDAC FHEHI VPA (2 L 5 RAW #gIZ81) 5 HMGB1 OBRER R 7=, ZDFER,

A2 &Y RAW #ifE)s bR E 2 40712 HMGB1 25#ifasH T Active secretion
ENDHZERALNERoTz, F72 2010 4F, John HI1X, FFMMIZEVT HDAC A
=H| TSA IX, HDAC1, 4 0% L HMGB1 OHE2FETHZ L 2#HE LT,
PUloz &b, HMGB1 OfigHiizix, HDAC 23BE5 L TW A RIEEIMENSRIE S L5,

% 7= HMGB1 Ofti#RF & LT, MAPK BREZNMLTWSZ EREE<HRESN

T3, 2007 4, Daolin &%, Hydrogen peroxide i%, JNK X ERK # /L, RAW
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MAaE L OBEKA S HMGB1 # M5 E8HE Lz, £72 2008 4, JIFREBI,

C-reactive protein 1%, RAW #lfa4>5 p-38 #4- L HMGB1 % i+ % L & L1,
BT, VPAIL, —EOMIBTED MAPK REATEMILT 2 L ORENRH D, £ Th
nbhix, VPA FEMED HMGB1 ORLEF et Lz, Z0ORESR, VPA IZLD
RAW #ifad> MAPK #2856 ERK DIEHELDOABIFE ST TNAD Z E R LN E
ofz, BIZERK OFFANC LY, REMKEIC VPA 58D HMGB1 O 23
FEE STz, VPA X, w7877 —U0 GABA SFEOREEZHIEHT 5 & DHEMN
b5, bivbiuid, VPAIZ LD GABA ZFEOFKEZ RT-PCRICEVMRET Lz & Z
5, GABAAZAME Do, 03 V7 a2=y FOEBEPFEINTNEZ ERHALNE R
272, % T T GABAAZ A DRERAFLER Pictoroxin (PTX)Z AWz 25, PTX
&V VPA 12X % ERK OIFHEEAHEESWZ, M2 TPTX IZLY VPA FHE4D
HMGB1 O3 iz, 7725, VPA 1X GABAA SREOREBLFHEL,

ERK O{FH(LEZ I L HMGB1 O Z2FET A Z ERHAL N E 2o T,

4. Valproic acid increased susceptibility to endotoxin shock.
HDACFHEAIN T R F g v 7wy AR, MIEET LYV RAILEZ D8
BTk % RRENRH D, 2009 F1Z, Li HiF, TSATBMEET L~ 7 ADFEER
OV A b A VEEZIFIL, =0V ADLEMBRIZORNB D EW|E LT, £z 2010
££1Z, Shang 5%, VPA BNMUMEET /LT v b OLIEREELRBET S L OREL
L7z, 2011 421%, Thierry &1L, VPA IX, ¥ bhA VEAZRED S8, MEME

Vav IR ADEFEREETEEL—F, BERXET NV~ U ADEFREZEE I
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BL#ELE, LaL, HDAC FEERICL D HMGBL L=V R ¥y vvavr<
A & DOREMEERE Lo mE T,

FIT, bhvbhix, 3 VPAIZLA= VU REX Vv va vyl v UA~DREx
BEt L7z, VPA+LPS 5B DAERERIY, LPS BMBER IS, FEICHED L,
LY RV U va v, ELOBRAKERGE LTERST bNH0T, Wik
HOYA NHAVBEZRE L, =V Rya v 73E8%, 24 FMZEOLEF O
HMGB1 21X, VPA+LPS #E8 T, LPS BEMBERICH ML T\, 4,
HMGB1 =y Fia v 7 OFERF L LTHLN TS, £Z T, VPA+LPS 5
BEICH HMGB1 itk 2% 5 LIRS LT, TOMRE, v ha— L pfitiiR 55

2, 5T HMGB1 FAIFiER 58 TH B R EFRORIEZB DI,
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Morromslde Derwatwe Regulates E-Selectin
Expression in Human Endothehal Cells

Naomi Tamgawa, Yo‘;hmorx 'iakeda, Fortunatm S‘unghwa, Masavuisl
Nmomxya, Maknto Hagiwara, Mamoru Koketsu, and Kenji Matsushita

Abstract. E~'sd<;c{in is particularly of ismm{ in the case of inflammatory diseases
owing to its cxprmx:on in the activated mdmhchum L«sdcum mediates cell teth-
ering and rolling interactions ihmugh the recognition {:ai sialofucosylated lewis
carbohydrates expressed on cmuianng leukocytes. This phmonmxmn Serves as
an important trigger in inflammatory response. We prepared three morroniside
derivatives and harpagoside as a positive control and then examined the effects
of these campmunds on E-s iu,tm expression in human cndnt helial cell cultures.
We found that 7-0- gmnamoyfmen oniside significantly suppﬂ,md the expression
of E—safwtm induced. with TNF-a (IC,,;=49.3 uM). Furthermore, it was more
active than anmlxer cinnamic-acid-conj u&aleci :rldmd glycoside (harpagoside;
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IC,,=88.2 uM), 7-O-methylmorroniside, and morroniside itself. These results
suggest that 7- {}-unnamoyImm‘mmwde is a potent inhibitor of TN}* -o-induced
E-selectin expression and that it may be useful as an anti-inflammatory agent.

Key words. Cell-ELISA, E-selectin, Flavonoid

1 Introduction

Flavonmds, such as flavones, flavonols, flavanones, flavanonols, flavans, favanols,
Jeucoanthocyanidins, anthocyanidins, aurones, chalcones, and isofavones, are poly-
phenolic compounds that occur ubiguitously in plants and have a variety of biologi-
catl effects both in vitro and in vivo. They have been found tohave anti-inflammatory

activity in both proliferative and exudative phases of inflammation [1]. ‘

One of the m;i:ai events in inflammation is activation of endothelial cells, which
then express cell surface adhesion molecules such as the endothelial iwkmvia
adhesion molecule (B-selecting {2, 3]. lnﬂummam:*y cytokines such as tumor necro-
sis factor o (TNF-ot) activate endothelial cells to express adhesion ‘molecules and
promote synthesis and release of a variety of inflammatory cytokines and chemok-
ines to thereby support rumﬁman& of acimta,d iwkowlu o an znﬂammamry
lesion [4]. '

In this study, we prcpami several morronside derivatives and examined their
anti-inflammatory effect by examining E-sclectin expression on human endothelial
cells in vitro.

2 Materials and Methods

Human umbilical vain endothelial cells (HUVECs) (dx 107 cells/well) were im:&
bated with 10 ng/mlL of TNF-o in the presence and in the absence of test specimens
for 2 h. The expression level of E-selectin in HUVECs was measured by an
ELISA.

3 Results and Discussion

7-O-Cinnamoylmorroniside  exhibited  excellent aniiwiaﬁammawry activity
(IC,=49.3 uM) by inhibiting the expression of E-selectin, and it was more active
than another cinnamic-acid-conjugated iridoid glycoside (harpagoside; IC =882 uM),
7-C-methymorroniside, and morroniside itsel, As aresult, 7- ()»CmnamoyImum‘rmsidu
was observed to be a potent inhibitor of TNF-c-induced E~3alcum expression.
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In this xludy, we. shmmd that 7-O-cinpamoylmorroniside markedly attenuated
E- salaum adhesion to TNE-g-activated endothelial cells and that it may inhibit
monocyte adhesion on the activated endothelium, thus conferring protection against
atherogenic lesion formation. Thus, the compound may hamper initial a{humdv
rotic events :molwnw Lndu(hehai CAM mducmn :
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Community Oral Health Promotion
Program Fostering Self-Management
for the Elderly

Tomoko Nishihira, Miho Nishitani, Takuichi Sato, Yuki Abiko,
Kenji Matsushita, Misao Hamada, Motomi Tao, and Reiko Sakashita

Abstract. This study aimed to evaluate a health promotion program for the elderly
to foster self-management of oral health. The results of the first district evaluated
among four districts are reviewed. Subjects consisted of 31 people (average age,
73.1+7.4 years). The intervention consisted of a group study and private consulta-
tions for 3 months. As a consequence, subjects cleaned their teeth more often than
before (P <0.05). Deposits of plaque and tartar were significantly lower after inter-
vention (P <0.01-0.001), while scores for oral function did not significantly improve.
Scores for QOL and cognitive function improved significantly (P<0.05). These
results suggest that this program promotes not only oral self-care, resulting in good
oral health conditions, but also improvement of cognitive function of the elderly.

Key words. Cognitive function, Elderly, Health promotion, Self-management

T. Nishihira, M. Nishitani, M. Tao, and R. Sakashita (&)
Nursing Foundation, College of Nursing Art and Science,
University of Hyogo, Akashi 673-8588, Japan

e-mail: sakashita@cnas.u-hyogo.ac.jp

T. Sato
Division of Oral Ecology and Biochemistry, Tohoku University Graduate
School of Dentistry, Sendai 980-8575, Japan

Y. Abiko

Division of Oral Ecology and Biochemistry, Tohoku Umversxty Graduate
School of Dentistry, Sendai 980-8575, Japan

and

Department of Microbiology, School of Dentistry,

Aichi-Gakuin University, Nagoya 464-8650, Japan

K. Matsushita
National Center for Geriatrics and Gerontology, Obu 474-8511, Japan

M. Hamada
Social Welfare Corporation Lavita, Osaka 554-0002, Japan

K. Sasaki et al. (eds.), Interface Oral Health Science 2011, 317
DOI 10.1007/978-4-431-54070-0_95, © Springer Z{H2

55



318 T. Nishihira et al.
1 Introduction

To promote oral health for elderly people, it is important to faster their self manage-
ment to practice proper health behaviors such as oral cleaning and visiting a dentist.
Based on the previous studies [1, 2], a health promotion program for the elderly to
foster self-management of oral health was developed. This study aimed to review
the results of the first district evaluated among four districts.

2 Outline of Community Oral Health Promotion Program

Informed consent was obtained from 31 elderly subjects (average age, 73.1+7.4;
range, 61-94 years). The intervention program consisted of the group studies and
private consultations for 3 months. The group study included (1) monitoring the oral
condition and practicing oral self-care, (2) monitoring the oral function and practic-
ing oral exercise, and (3) group discussion on continuing oral self-care. Outcomes
were evaluated at the beginning, the end, and 3 months after the investigation by the
scores in (1) oral self-care (2) oral condition (decayed teeth, CPI, deposits of plaque
and tartar), (3) oral function (RSST, Oral Diadochokinesis), (4) QOL (SF-8 v2™,
GOHAI), and (5) cognitive function (MMSE-J).

3 Effectiveness of the Program

On the oral self-care, subjects cleaned their teeth more often than before. The use of
dental floss was significantly increased in number, and 20 participants (65%) visited
dentist during the program. Deposits of plaque and tartar were significantly reduced
after intervention (P <0.01-0.001), while, the scores of oral function did not signifi-
cantly improve. The scores of QOL and cognitive function significantly improved
(P<0.05). These results suggest that this program promotes not only oral self-care,
resulting in good oral health conditions, but also improvement of cognitive function
and QOL of the elderly.
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Fibroblast Growth Factor-2 Stimulates Periodontal Tissue Regeneration

Shinya Murakami,* Satoru Yamada,* Takenori Nozaki,* and Masahiro Kitamura®

Background

Recent progress in periodontal biology has demonstrated
that undifferentiated somatic tissue stem cells and progenitor
cells exist within the periodontal ligament.! Accordingly,
improving or enhancing the biologic potential of these cells
can facilitate more effective periodontal tissue regeneration.
We have been working on establishing new treatments to
accelerate the regeneration of periodontal tissue by topical
application of the human recombinant fibroblast growth
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factor-2 (FGF-2).2% Recently, randomized controlled Phase
2 multicenter clinical trials were conducted in Japan to
evaluate the safety and efficacy of the FGF-2 drug for use in
periodontal tissue regeneration.s” To improve the operabil-
ity of drug administration to the alveolar bone defect, we
mixed freeze-dried recombinant human FGF-2 with 3%
hydroxypropylcellulose (HPC), a colorless and viscid vehicle
solution, and prepared the gel-like investigational drug.
Periodontitis patients with 2- or 3-walled vertical bone
defects 23 mm from the top of the remaining alveolar
bone crest were registered. The primary outcome was the
percentage of increase in alveolar bone height at the bone
defect, to which the investigational drug was applied. The
exploratory Phase 2A clinical trial, which involved 13
dental hospitals and 74 patients, revealed that 0.3% FGF-2

Clinical Advances in Periodontics, Vol. 1, No. 2, August 2011

85



