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Periodontal regenerative effect of a bovine hydroxyapatite/collagen block in one-wall intrabony defects in
dogs: a histometric analysis.

i. 2011 Dec:41(6):285-292. English. http://dx doi.org/10.50

Department of Periodontology, Research Institute for Periodontal Regeneration, Yonsei University College of Dentistry,
Seoul, Korea. shchoi726(@yvuhs. ac

Abstract
PURPOSE: The aim of this study was to elucidate the effect of a bovine hydm‘i)apulm.a’collagcn (BHC) block in one-wall
intrabony periodontal defects in dogs. METHODS: A Il intrabony period I defect (4 mm wide and 5 mm deep) was

prepared bilaterally at the mesial side of the mandibular fourth prl:mola.r i five beagle dogs. After thorough root planing,
block-type BHC (4x5%5 mm) was placed on one side. The contralateral defect area did not receive any material as a sham-
surgery control. Histological analysis of the sites was performed after an 8-week healing period. RESULTS: Two of five
samples in the e\penmemai eroup healed well without dissipation of the graft materials, and histological analysis revealed

1 of the period I tissucs. However, most of the grafted materials had been displaced in the other three
samples, leaving only a small portion of the graft. The measured parameters exhibited large standard deviations, and the mean
values did not differ significantly between the experimental and sham-surgery control sides. CONCLUSIONS: The application
of BHC alone-without a barmer membrane-to wide, one-wall mtrabony periodontal defects yvielded inconsistent results
regarding both periodontal regeneration and substantivity of the graft materials. Thus, the use of a barrier membrane for
noncontained-type defects is recommended to improve the stability of the grafted material, and to condense it.
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Abstract

Purpose

wak intrabeery pacedontsl defects in dogs
Methods

Conchisions

Heywaets: Cofagen, Guded esue regemrmtion. Hatology

INTRODUCTION T b

The comcept of giided fissoe repeneration {GTR) for periodontal dnvease has been =
extended 1o guided bone regeneration for implant surgery. Bath treatment modalities 3 -
mmmalwna memibrane (o prevent epithelial dovngrowth and 1 provide

1L Indecd, a bamier membrane bas been coesidered
mmaifalhc nehicvemens of successfl results

B e ither
resarhable. ? shy such a5 expandad
s ik My suit for the i ter memibeane with
regard 1o both mechanical strength and cell ccclusiversess 23], However, the frequen
prevabersce of wosmd debriscence assoviated with their wse can prodhice an sdverss
eniteome 1] The ieocsaty of a secvnd operation to remove e membraue 1 asother
dravehack of the brate. n congrast,
such s e double-bayerad porcine type | collnpen meabeane, cxtibit selativaly, good
bandlmg properties md can be resocbed over a reasonable period, pegatmg the need for
s additsunal surgical mterventzon [ 5], Hewsver, theve membrases me suliersble 1o
sellapse duoc 10 e lva jcal stablaty. I bs s it thicy b
reinforced by combrnisg them with bone graft material [6]

Since the use of membemnes mereases the cost and extends the operation time, bone
gafting withokn a barrier membrane bas been anempied as an abermative treatment
ity Tight filling of the Bane wsbstitute particles themselves at the i

defect reportedly protects the epabielial cells from wigrmion without the peed fos o 9 caco
Buarrier membeame {7,5], ond 1) seenrs |h‘lnnegaﬂmgalmeannc| alinlha Liton Jong
miembmane ad & wallold if the gafled materials we i 1417

weithan the defect. However, & metn-amalvais found that the use of a membeane m the Jung-Seck Lee
treatment of intrabuery defocts might enhancs <linscal pataimeters compared 1o o bote g ey 0000003 LITES6TE
madt abone |9, 10] Saong-Ho Chal
e 6 G00-000) 57T 124
found o distiety

weatment modalities {ic., bone grall aloge versus a combination of barner memlsame

e Done gradl) [6,11,12]. 1 apgcas 1o be dilTicull 1o bocalize 3 pasticulated bone prall oo Fuding

withan the defect withoat the aid of 4 barrier membrane [ 1], especially when there are [T ap——— ———
;mwmmmgm«w which s n eritical factoe in the oo

his s weonihd be expected even

Tollowany fap 1) suchas extraction sechets, and

PR T I ORI GO T DS S (SR T T LRRIST SIS S i Sl T

hieve Dy itsell.

In arcles o nchievie ease of handling withont the need to apply a membene, bovine

Mwowlc [B‘HI pullclts mmwmwd with a pemnt typee-T collagen matrix have
cam b ipation, Tike a hard sponge,

which allows it wkwdw:mmlow*&m Bthi been used

widely for osseons defects and resorbed

alvenlan slges aroued enta] iplants 5514191, andthe sinilasity af s porosiy and
provide an excell within

lefi i (BTIC) has combined

of BH anda eollam manri, ansd it een be wl!cmd. o produce favorable mmwﬂblllw

wihin soaked. Several p tud

of BHC prafiing sod GTR enha periodesnal

intrnboy defiects [19-22]. BHC is expected 1o maintsin the dlmlm of the defiect

space daring the healing phase, even in the noncontained rype. such as a one-wall

intraboey defect. 17 the stability of the grafted material within the defect is gaaranteed.

this may remave the need for a barrier membrane.

Thie aim of this stody was thus 1o hocidate the effoct of BIIC grafting without a barrier
membrane i one-wall persodostal mtrabony defiets in dogs.

MATERIALS AND METHODS G tot

Animals

Five male beagle dogs, 15 nvonths old sud weighing about 10 to 15 kg, were used, The
anamals had istnc dentition and a healthy pericdontium. Animal selection,
management, preparation, and surgical protocols followed rotine proceduses apgroved
by the Animal Care and Use Committee, Yomsei Medical Center, Secal, Korea.

Surgical procoedunes.

Thic basie semgical protocel and defiet site peeparation-natl the exception of e
application of the expertmental bhomaterial-followed rowtine proceduses esablished in
previous stidies [23]. Briefly, local infiltzation anesthesia ider general anesthesia was
performsed for the duration of the susgical procedure, which was performed under serile
conditions in an operating roam. Following extraction of the mandibulas third
premmolars, & weeks of healing were allowed. One-wall istrabony defects (4 mm wide
and 5 mm deep) were prepased bilaterally (ane on each side) tsing a high-speed fissure
bur and a bome chisel al the mesial side of the mandibular fourth premolar. Following
thorough plasing of the root surface expesed within the defect, a reference motch was
ditehed at the usostapical-junctson of the root adjscent 1o the nsarpm of e defect
Block-type BHC (4545 mm) was placed on ane sade (Fig. 1). The contralateral defect
area did not receive smy material, and was treated & & sham-surgery control. The:
mmalsmmll asswndvemc groaps. Flaps were positionsd coronally and

il B, Braun Mebsungen AG, Tunlingen,
Grermany). The mmmmv\edaﬂzr 10 days, and a saft dset was provided
throughout the study period.

' s

sl foueth presmole.

Sacrifica and histological processing

After a further 12-week bealing period, the dogs wese sacrificed by ancathesis dmg
avendose, Block sections inchading segments with the defiects were obiained and fixed
i 10% neutral bufired formalin for 10 days. Afler rinsing in sterie waler, the sections
were decakified in 5% i in a graded series of ethanod sobutions,
and embedded in paraflin, ﬁwwukwmmwwuwmmaww
wvertical plane at intervals of 50 g, The [
mmnmmmmmmmermmm mdmnmndmn

im amd eosin and used for
analyses.

Hiatological analyss

Orvernll healing patterns, inchading the presence of inflammation, soft tissue and bone
bealing, and attachment pais were observed under a light mscroscope (BX50,
Olympus, Tokyo, Japan). After capturing the microscope images, histonsetric analysis
was performed using a PC-based image analysis system (Image-Pro Plus, Media
Cybemetics, Silver Sprisg. MD, USA). The measuremments were made using
methodology established in previous stadics [23]. The ollowing parameters were
messured:

1. Defioct heght (DH). distance from the cementoenanel yunctson (CEJ) to the
apical extensson of the reference moich.

Lang junctional epithelial distance (LIE): distance from the CEJ o the apical end
af the janctional epithelitm.

3. Coemective tissae atachment (CTA): distance from the end of 1he junctional
epathelinm 1o the coronal extension of the pew censentum

4, Cementum regeperation {CRJ dwzn:e lmnlhupr-ll emmmuoﬂulelmm
natch 1o thy il
subsaancs on the poot sarface.

5. Doge regeneration height (BR); distance from the apical extensicn of tbe
meference nosch 10 the coronal extession of the new bone along the oot surface.

Statistical analysis

1kmmﬂam~hnldr\1lmufﬂkﬂwmﬁlﬁ]mﬂmulh!n—‘!m:
obtained from taken from the feach defect. The
Wilcoxon signed-rank test was used to compare the experimenta] and contral dats wsing
a swatistical software program SPSS ver, 13,0 (5PSS Inc. Chicago, 1L, USA), with the
Bevel of significance set at $%.

RESULTS o o

Clinical Bodinmg

The dismeasions of the BHC meast that it just ftted the coe-wall intrabony defect
without 2 pap. The densaty of the gral material can infhscmse wound bealang. The
presence of the condened grft materinls themaelves af the caronal entry of the defect
enn act as a barrier that can binck epathelial dowegrowtls (.mvuwely mmwdm
e d thas high-densiey itrabile b the
foamatice: of a provisioaal nstrax, thus slowiny the overall beala aid matusalson
132,331, T this context. the genft maderial shoubd be placed loasely inséde the defoct sl
shoudd be packed m the penphery facing the soft tisne, Since defects uach as extraction
sockets and throc-wall imrabomy defects have namow and sall defect entrances, the
dersity of the graft materinl can be easily controlled. Class 11 farcation defects alsa

Sl ’ root surface and abveclar bose. Takeri ot al, [5]
mcmmmumwmioﬂumamnhm
mictubeine, after treaties mandibular class I Rurcatson defests with BH grafimy. Both
treatment modakitees revulted in favocable arachment gaon and bone fill without any
statistically sagnificant differences between the two groups. Therefare. a harrier
onembrane might be redundans in the case of o contined defect. and the singhe use of
BHC washd be e favorable for contained-rvpe defocts such as extrsction sockets
e tree-wall imtrabony defeets. On the othct hand, it 15 dilTicull bo contiol the domsay
urlhcmﬂmuﬂwdﬁeﬁswl&am#wmeMMKh
that ar 1 nd are this weble 1o act i a0
Easrier.

The preseen sy nsed the mesead side of the mandibualar fourth premolars as a model
o o vee-wall inrabory defect in dogs. Other studies Found enbanced periodesial
repenicration compared bo the control when using Lhe meskal side of the Bt molas fo
pepase pericdontul miabomy defects | 26,311, There are luge differences betwoen the
molars and the premalar with regasd 1o the sren mod width of the nhveolss bone
surronnding the defecr: A major sousce of regenemtive precunsor cells is the
meighboring bony wall, mchiding the buceal and lingial plates adgacent 1o the exposed
rol srfivce s the bany base o fhe defect |25, Therefiore, the first molar apes-with its
Rasger surface of bouy wall-should ps potential tin
the Fourth premobar area

At o the HHC aone it b b st wde, ane-vall, ntibers,

difeces yiekdod i i
and the wbmumy ofllm praft memh. For mﬂmed-i}'pe defects, ﬁcmhdlq
of the grafied fled material

rogether wik a bamer el
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Figure 1

Clinical photograph showing the bovine hvdroxyapatite/collagen block graft site (A) and the sham-surgery
control site (B) in one-wall, intrabony, periodontal defects prepared at the mesial side of the mandibular
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Histometric analysis of the measured parameters in the experimental (application of bovine hydroxyapatite/collag
groups (n=53: mean=standard values: mm).

Experimental Control Pvalue
LJE 1.53+0.68 1.24+042 043
CTA 0.27+0560 064+068 050
CR 309+1.18 308085 0.43
BR 1.50£096 127042 035
DH 488+027 496+0.22 069

LJE. long junctional epithelium: CTA. connective tissue attachment: CE. cementum regeneration; BR. bone
regeneration: DH. defect height.

T Periodontal Implant Sed. 2011 Dee:41(6):283-202.
http:/dx doi.org 10,5051 5pis. 2011.41.6.283
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The aim of this study was to investigate the clinical
during a recent outbreak in Korea. Data of patien
2007 to 2009 were collected from 21 tertiary hospi
clinical, and serological characteristics and their cli
of 4,218 patients (mean age 33.3 yr) were include:
9 days. The mean of the highest ALT level was 2,9
prothrombin time INR was 1.3. HBsAg was positi
0.7%. Renal insufficiency occurred in 2.7%, hepa
0.7%, and cholestatic hepatitis in 1.9% of the pati
were transplanted. Complications of renal failure
frequent in patients older than 30 yr. In conclusi
recover uneventfully, however, complication rates
than younger patients. Preventive strategies includi
active immunization of hepatitis A to adult popula
of community-wide outbreaks of hepatitis A in

Keywords: Hepatitis A; Morbidity; Maortality

INTRODUCTION

The seroprevalence of hepatitis A differs by regi

prevalence of hepatitis A has been decreasing
vement in the socio-economic status and gen
hepatitis A virus (HAV) infection in young adul
viduals who have been naturally immunized
the adult population at-risk for acquiring the
breaks of hepatitis A have been reported duri
patients develop self-limiting acute illness
ease in adults can lead to serious complic
tendency in mean age and severity of the dise
Complications of hepatitis A, such as cholesta
longed course, and acute renal failure are not
tis A (13-15). Symptomatic hepatitis A is
data from Korea Centers for Disease Control
hepatitis A patients was rapidly increasing, as
hepatitis from 2007 to 2009 (16).

The aims of this study were to investigate the
tions of acute hepatitis A during the recent o
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both mechanical strength and cell occlusiveness [2.3]. However, the frequent
ce of wound dehiscence associated with their use can produce an adverse

[4]. The necessity of a second operation to remove the membrane 15 another

¢ of the nonresorbable-tvpe membrane. In contrast, resorbable membranes,

he double-lavered porcine type I collagen membrane_ exhibit relatively good
properties and can be resorbed over a reasonable period, negating the need for
onal surgical intervention [>]. However, these membranes are vulnerable to
due to their low mechanical stability. It 1s thus recommended that they be

d by combining them with bone graft material [6].

- use of membranes increases the cost and extends the operation time, bone
without a barrier membrane has been attempted as an alternative treatment

. Tight filling of the bone substitute particles themselves at the intrabony
portedly protects the epithelial cells from migration without the need for a
embrane [7.8], and it seems that bone grafting alone can act as both a

1e and a scaffold 1f the grafted matenals are well localized and mamtained
e defect. However, a meta-analvsis found that the use of a membrane 1n the

t of intrabony defects might enhance clinical parameters compared to a bone
e [9.10].

reclinical studies found no distinctive differences between the aforementioned
t modalities (1.e., bone graft alone versus a combination of barrier membrane
- graft) [6,11.12]. It appears to be difficult to localize a particulated bone graft

e defect without the aid of a barner membrane [13]. especially when there are
walls surrounding the osseous defect, which 1s a critical factor 1n the

re 1ve 1z Fav results woul e

= the Journdl

I3 KoreaMed

K KoMCI

Iy PubMed

B PubMed Central

Export:

[ Download Citation
™ E-mail

O Twitter

Ei Facebook

[} ORCID:
Ui-Won Jung
http:#orcid.org/0000-0001-8371-4172

Jung-Seck Lee
http:forcid.org/0000-0003-1276-5978

Seong-Ho Choi
http:fforcid.org/0000-0001-6704-6124

o Errmdinn
fanaes Fund 10

Ministry for Health, Welfare & Family Affairs
A100158
A101578




through a coronary catheter, using non-selective NOS inhibitors such as N-nitro-L-arginine
(L-NNA) in normal dogs an increment in the corenary blood flow was shown.29) In contrast.
Biwer et al 28) demonstrated that long-term L-NAME-treated rats had not only a decrease in
CO and SW but also a decrease in coronary blood flow, which potentially caused cardiac
dysfunction. Therefore, it is a point of concern that using PEs in hemodilution with a stage of

NOS impairment can lead to an ion of the cardiac ¢ v mechanism

The use of a non-selectrve NOS inhibitor, L-NNA, resulted in an increase in myocardium
oxygen consumption in normal un-anesthetized dogs, whereas using L-NAME in
anesthetized open-chest dogs did not present this. 29). 30) In the present study. after
hemodilution with HVPE, animals treated with L-NAME presented a lower SW and
+dP/dt,,., than animals without L-NAME This ind an atts tion of energy

to pump out blood from the chamber. However, this attenuation of energy related to a
decrease in SV and a smaller PV loop area. Therefore, 1t can be pointed out that an
impairment of NOS significantly affects cardiac load-dependent indices after hemodilution.
Also the heart seems to be less able to adjust to the change of reduced Het content in animals
treated with L-NAME.

The analogs of L-arginine were used to treat some patient’s conditions such as hypotension
during septic shock. As a result of the presented study. it was demonstrated that the cardiac
compensatory mechanism attenuated by L-NAME responded to hemodilution. Therefore, 1t
might not be beneficial to administer L-NAME in patients with low Het and septic shock or
with a required hemodilution regarding to the modalities of sepsis treatment. On the other
hand, for septic patients with L-NAME administration a high viscosity PE might not be
suitable for volume replacement. However, in the present study L-NAME administration was
performed as a short-term treatment and therefore it is necessary to look at longterm

effects ona h diluted condition. Furthermore, the study had several limiting
issues such as a small number of animals in each group. only two dosages of L-NAME, no
oxygen delivery assessment and the effects of anesthetics (sodium pentobarbital) as a cardiac
depressor.

In conclusion, it was shown that eNOS inhibition prevents the normal cardiac adaptive
response after anemic states. Using high viscogenic PE in isovolemic hemodilution to elevate
plasma viscosity provided a positive cardiac adaptation to the lowered oxygen carrying
capacity of blood. but eNOS inhibition reflected negative effects on load dependent cardiac
indices
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protein activities including nitric oxide synthesis (NOS) by endothelial nitric oxide synthase
(eNOS).1). 2) Nitric oxide (NO) 1s an important mediator that has various physiclogical
functions such as vascular tone regulation, platelet activation prevention, vascular smooth
muscle proliferation inhibition and myocardial contractility regulation 3). 4). 3) The
inhibition of eNOS activity and endothelial dysfunction decreases the inotropic effect of
ventricular myocytes and constricts blood vessels in a normal physiological range of
hematocrit (Het).6) Furthermore, the injection of N(G)-nitro-L-arginine methyl ester (L-
NAME) or other NOS inhibitors induces high blood pressure and increases microvascular
resistance to blood flow.7). 8). 9)

Vascular wall shear stress (WSS) is modulated by blood flow and blood viscosity. A
previous study in the cremaster muscles of hamsters using dextran with different molecular
weights as an exchange solution showed that elevated plasma viscosity increased WSS and
produced vasodilation.10) Similarly, Tsai et al.11) demonstrated that elevated plasma
viscosity increased perivascular NO production in concert with the increased aortic eNOS
protein expression during extreme hemodilution. Studies in awake animals treated with high
viscosity plasma expanders (HVPEs) showed advantageous effects in the microvascular
function in both hemorrhagic shock-resuscitation and acute extreme hemodilution
models.12). 13). 14) These studies revealed that an elevated plasma viscosity positively
correlates with increased WSS and NOS. The vascular network connected with the heart is a
complex biological coupling. Therefore, the effects of increased plasma viscosity by plasma
expanders (PEs) on the circulatory system are being continually investigated in order to gain
a better understanding related to novel PE development. Recently. using a miniature pressure
-volume (PV) conductance catheter in an acute hemodilution. it was found that HVPE
provides better effects on cardiac function compared with low viscosity plasma expanders
(LVPE).15) Furthermore. a recent study has demonstrated that anmimals hemodiluted with
LVPE combined with a proper amount of NO donor had positive effects on cardiac function,
which could not be observed in animals hemodiluted with LVPE only.16) The aim of this
study was to assess the response of cardiac function to NOS inhibitors during an elevated
plasma viscosity but with low Het level.

Materials and Methods Go to:

Animal preparation

The experiments were carried out in anesthetized male Golden Syrian hamsters with a weight
between 60 and 70 g (Charles River Laboeratories; Boston. MA. USA). The animal handling
and care followed the NIH Guideline for Care and Use of Laboratory Animals. The
experimental study was approved by the animal care committee of the University of
California. San Diego. Animal surgery was performed following an intraperitoneal (Lp.)
administration of sodium pentobarbital (50 mg/kg). The left jugular vein was cannulated to
allow infusion fluid and the left femoral artery was catheterized for systemic blood pressure
monitoring and blood withdrawal and sampling. In addition, a tracheotomy was conducted
and the animal was cannulated with a polyethylene-90 tube to facilitate spontaneous
breathing. The body core temperature was maintained at around 371 by being placed in the
supine position on a heating pad. During the experiment, if the animals responded to a toe
pinching a small bolus of sodium pentobarbital (10.15 mg/kg. 1.p.) was administered for
maintaining an anesthesia condition

Inclusicen criteria

Animals under anesthesia were included in the experiments if they had no signs of bleeding
and their systemic parameters were within the normal range: 1) mean arterial pressure (MAP)
above 80 mm Hg, 2) heart rate (HR) above 320 beats/minute, and 3) systemic Het level
above 45%.

Moderate isovolemic hemodilution protocol

An isovolemic hemodilution was performed using PE consisting of a solution of Dextran 6%
T2000 (Pharmacosmos, Holbaek, Denmark) in 0.9% sodium chloride mixed with 10%
human serum albumin. This procedure has been reported elsewhere, briefly. forty percent
(40%) of the animals blood volume (BV) estimated as 7% of body weight was withdrawn
from the femoral artery catheter using a dual syringe pump (33 syringe pump. Harvard
Apparatus, Holliston, MA, USA) at a rate of 100 uL/min.17) Simultaneously, PE was
administered into the jugular vein catheter at the same rate to lower the systemic Het to about
20%. The experimental protocol 1s schematically shown in Fig. 1. The animals were
monitored for 1 hour after the completion of the hemodilution. At the end of experiment,
blood samples were collected to measure plasma viscosity. plasma colloid osmotic pressure
(COP) and blood conductance. The PE solution had a viscosity of 6.3 ¢P and 43 mm Hg in
COP.
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PURPOSE: The aim of this study was to elucidate the effect of a bovine hydroxyapatite/collagen (BHC)
block in one-wall intrabony periodontal defects in dogs. METHODS: A one-wall intrabony periodontal
defect (4 mm wide and 5 mm deep) was prepared bilaterally at the mesial side of the mandibular fourth
premolar in five beagle dogs. After thorough root planing, block-type BHC (4x5x5 mm) was placed on one
side. The contralateral defect area did not receive any material as a sham-surgery control. Histological
analysis of the sites was performed after an 8-week healing period. RESULTS: Two of five samples in the
experimental group healed well without dissipation of the graft materials, and histological analysis
revealed excellent regeneration of the periodontal tissues. However, most of the grafted matenals had
been displaced in the other three samples, leaving only a small portion of the graft. The measured
parameters exhibited large standard deviations, and the mean wvalues did not differ significantly between
the expernmental and sham-surgery control sides. CONCLUSIONS: The application of BHC alone-without
a barrier membrane-to wide, one-wall intrabony periodontal defects yielded inconsistent results
regarding both periodontal regeneration and substantivity of the graft materials. Thus, the use of a
barrier membrane for noncontained-type defects is recommended to improve the stability of the grafted
matenal, and to condense it.
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Text and data mining (TDM)

* Is the process of deriving information
from machine-read material. It works by
copying large quantities of material,
extracting the data, and recombining it to

identify patterns. - UK Government

http:/ /webarchive.nationalarchives.gov.uk/20140603093549/
http:/ /www.ipo.gov.uk/ipreview-doc-t.pdf
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CrossRef Text and Data Mining
Services

* Provide one central way for TDM researchers
to access the full-text of the content they want
to mine across a growing number of
publishers, removing some of the logistical
issues faced by researchers, and supports the
expansion of this important field.

o CrossRefE =ot0 TDMO|| & Oetlt= 2|0|=, A A7 TDM
= of7| ?I5iA o publishers2 | 512F2 7] '2[3 o of 3}
= = M (logistical 1ssues) i &st= 7(} 2.

* Open Access/Free Accesst&EX| =2 CrossRef TDMY| & 0] &
O 2 M visibility 2Ll 7ts
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How to do & What to do

e Publisher

1. Deposits license URIs & full text URIs for Content
Negotiation

2. Grants full text access based on researchers
subscription

e Researcher

1. Identifies articles of interest using preferred
discovery service

2. Retrieves metadata including license info. Creates
"whitelist" of content that is OA or TDM is permitted

3. Requests full text using DOIs and Content
Negotiation
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Thank you!
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