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The clinical application of hyalurenic acid in
gingivitis therapy

Alexander Pistorius, Priv-Doz, Dr Med Demt'/Monika Martin, Dr Med Dent2/
Brita Willershausen, Prof Dr Med Dent?®/Phillip Rockrmann, Dr Med Dent?

Oblective: The efficacy of a topical application of hyaluronic acid (HA) was tastad Tor treating
ginglvitls. Method and materiala: Sixty nonamoking eutpatients in good general candition,
with clinical signs of gingivitis, weare included in the study. Forty patients (HA growp, 20 man,
20 wornem; age: 32,8 £ 11.2 years) used a spray containing HA 5 times daily over a period of
1 week, The contre| group consisted of 20 patients (10 men, 10 womean; age: 31.3 £ 2.3
yearg). The clinical parameaters DMF-T (decayed, missed, filled teeth) index, approximal plague
indax, sulcus bleeding Index, papilla bleeding index, and gingival crevicular fiuid weare mesas-
ured at baseline (T1), after 3 days (T2), ang after 7 days (T3). Results: A raduction in the sul-
cug bleeding index of the HA group (T1: 72.8 £ 19.5%) to 50.3 + £1.1% was noted at T2, and
at T3 the sulcus bleeding index was 40.7 + 23.0%. The papilla bieading index values of the
HA group were 1.6 st T1, 1.0 2t T2, and 0.7 at T3, The gingival crevicular fluid showed signifl-
cant reductionz in the HA group. At T1 the recorded mean value was 18.3, at T2 it was 11.8,
gnd at T3 it was 7.9, Only insignificant changas wara absarvad in the regpeciive indices of tha
contred group. There were no significant alterations in the plagqusa values of sither group ’
througheut thae study pericd. Conclusion: The results obtained by this study dermonstrate that
the topical apptication of an HA=containing preparation represents a potantially usaful adjunct
i the therapy of gingivitiz, athough its use does not diminish the nead for plaque reduction
as a primary therapeutic megsura, (Quintessence Int 2005,36:531-538)
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Inflarmmatory diseases of the gingiva and the  industrialized countriss  underlines  the

petiodontium represent the most frequent
pathologic changes of the oral cavity. The
high pravalengs of ginglvitls in Wastern
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urgent need for preventive action.” Athough
gingivitis doas not always |ead to periodontk
fis, it is weall known that paricdontitis is always
preceded by gingivitis?; tharefore, mexirmum
attention has to be givan 1o ginglvitis therapy
as a strategy for praventing periodontitis.
Clinically heatthy gingiva is characterizad
by a dymarmic aquilibrium?® of dentzl plague
bacteria and immunolegic tissue responsss.
Various anzymes of oral rmicroorganisms,
such as hyaluronidases and chondroitinases,
are capable of making the gingival epithelia
barriar mora permeable by changing the
structurs of tha extracellular matrix, therety
facilitating the subsequent passage of hacte-
ria Into the gingival tissue. Furthermore, vari-

ous enzymes, such as collagenases or chon-




20710 2003 14:19 FAX

QUINTESSENCE INTERNATIONAL

Z1002/008

Piztorius et al

droitinases, gre able to break up connactive
tisgue structures. Bacterial metabolites like
exo- and endotoxing {lipopolyzaceharides),
as well as ammonia, hydrogen suifids,
indale, or fatty acids, are frequent, active par-
ticipants in the desiructive progess, As a
result of & simuttaneous increase in plague
formatiorn and & change in the bactarta pop-
ulation in favor of anzeroblc bacteria, the
adjacent gingival connective Hissue Is char-
acterized by vasodilatation of the gingival
veszels and subsequent infiltration of neu-
trophil grenuiccytes. The most iImportant
immunologic reaction mechanisms includa
the relsaime of interleukin-1, tumor necrosis
fagior x, and prostaglandin releass, in partic-
ular prostaglandin E, (PGE,).* These alter-
gtions are generally clinically deteciable by
redness, or by the presence of the edema-
tous swalling aseocisted with pseudopock-
ets.? Various systermic or meatabislic disorders,
basterial invasion, heavy smoking, or spacific
long-temn madications are aither confirmead
or potartizl risk factors, both for the develop-
ment and the saverity of ginglvitiz, 5

Although hyaluranie acid (HA) is known to
play a dacisive role in the course of forged
répair processes, and has been found in the
apithealiurm of the oral muessg,” it has raraly
been used as a therapeutic measure in park
odontics.®? Various medical specialties
have, howevear, reported the suecessful appll-
cation of HA in treating temporomandibutar
joint disorders, 415

One of the mest important functions of
HA is the regulation of watar homeocstasis in
tizsuas, This serves as a barrer to the diffu-
sion of macromolacules and modulates cel-
lular functions, including ¢ell aggregation,
cell division, and el profiferation, s
Additionally, High molesular weight HA ig
capable of Inhibiting the phageeoytic activity
of macraphages, whereas low molasular
weight HA s knewn to stimulate thiz activi-
1y.%520 Polypeptide growth factors have fur-
ther been shown to iofluence HA producs
tion.2'2 Reporta by various authers support
the assumption that HA is critically impaortant
in the localization of blood vasseals, wound
healing, and tissue regengration, a2

In addition to the recaptor for hyaluronan-
mediated metility {(RHAMM), CD44 iz the

most important kKrown cell surface receptor
for HA, and Iz activaly involved in cell-call
imeraction. -0 Fres axtracellular HA rmay be
degraded by macrophages, calls of the lym-
phatie gystem, or by enzymea activity.? -4

Of spacial intarast in the field of pharma-
cotherapy are HA's antHinflammaiory and tis-
sue regenerative properties, as well as s
antredematous effocts. 283438 Thg aim of
this study was to determine the effect of an
HA-zontaining solution int the treatment of
ginglvitis. The effect of itz toplcal application
was tested in patients with glinical signs of
acute gingivitis. Particular emphasis was
plased on tha investigation of the effect of
the 'solutinn on posslble atterations of various
clinleally relevant periodontal parameters.

METHOD AND MATERIALS

Atotal nurmber of 60 outpatients (30 men, 30
worner,; age: 32,3 £ 10.6 vears) were includ-
ed in the study. All tast subjects voluntaarad
to particlpate in the study and were randorm-
ly allecated to a test group (HA group, 20
rman, 20 warmen; age: 32.8 £ 11,3 years) and
a cortrol group (10 men, 10 warmen; age:
31.3 £ 9.3 yagrs). Test subjects who smaoked,
had systernic diseases, such as diabetes
rmellitus ang cardiovascular diseases, were
pregnact, tock ongoing medications, or had
taker  antibiotics within the past & weeks
were excluded from the study. All patients
showed clinical signs of ginglvitis (radden-
ing. loss of stippling, bleading on probing.
sleveted flowrates of gingival cravicular fluic
[BFC). but none of tha patients had signs of

‘pericdontitls. To exclude the possibility of an

underlying perlodomtal disease, each patient
underwent periodontal pockat probing at &
sites of all teeth, and radiographs wers
ehtainec at the time of each axamination.
The HA-containlng substance {Gengiget,
Merz Dental) used in this study was applied
as a spray (50 mL), The active ingredient of
the bictechnolagically produsad solution is
sodivm hyaluronate-based and does not cor-
tain a propellant. A high mean rmolacular
welgtt HA preparation (approximataly B =
10% De) was salected for the exegencus
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appiicetion of the demal medication to
ansure effective binding 1o the mucous mem-
prane,™ Further ingredients of the spray
includa agqua, =ylitol, alcohol, polysthyienag-
Iveoldd hydrogenzated castor oil, polyvinyl
algohol, aromatics, and dichioobenzyl aisohal.

A datalied madical history was obtainad
for all test subjects following allocation 1o &
group. The patients of both groups ware
instrucied not 1 chamge their oral hyaiens
habits durlng the study period. Patients of
the test group (HA group) wera instructed in
the proper handllng‘of the spray. Each time
the spray wag wsad, the patiert was 1o apply
each drizzle from the buccal right (first and
fourth quadrarmt) and from the buscal left
{(second and third gquadrant), respectively.
Andther drizzle was applied from labial to the
dental front and then from oral to all four
quadrants. The patient was to bold hilz or her
bragth while applying the spray. The spray
was 10 be used 5 times a day. They were fur-
ther instructed 0 then rnsa the ontire oral
cavity gently, and to splt the remaining solu-
tion out after an exposure time of approxi-
riately 5 to 10 ssconds. The HA group used
the test spray throughouwt the entire 7-day
study pariod. The control group did not use
a placebo solution, because technlcal diffi-
culties encountarad by the manufacturar pre-
vented the production of this solution. The
members of the control group therefara did
rot receive any detailed information on the
alm of the investigation. In the course of the
studly each patiant wag axamined at 3 ditffer-
ent times: the time from the inftial {T1) to the
second axamination (T2) was 3 1o 4 days, the
imterval frorm T1 to the third and final appairt-
ment (T3) was 7 days.

At bassling, the patients recaived détailagd
information and underwent a comprehensive
demtal axamination, iIncluding xray docu-
mentation. The DMF-T (decayed, missed,
filled tasth) imdex was evaluated In all
patients {o guarantee an equal distribution of
oral health sitvations in both groups, The
modified approximal plaque Index (APl
Langae). the sulcus bleeding index [SBI:
Mohklemann/Son), the papilla blseding indax;
(PB!; Saxer/Mihiemann), and the GCF
flowrates were assassed at baseling, as wall

as &t each follow-up examination,

The APl was evaeluated based on a yes/no
decislon following plague staining (Qral-B).
Assessment with the S8l was parformead up
to approximately 30 seconds after gentle
probing of the entrance of the gingival sulcus
with a pericdontal probe (PCPUNC 15,
HuFriggly) with 8 yes/no declsion. The values
obtained with tha AP and tha SBI wars indi-
cated in parcentages,

To enable a differarmtiated asssszment of
tha sevarity of the gingival inflammaticon, the
FBl was determined at the Ramfijord teseth
using a periedontal probe, The ocourrence of
bleeding observed after careful probing in the
ragion of the papilae mesial or distal of a
Ramflord tooth was racorded. Probing was
done in tha first and third quadrant (testh 16
and 38) from oral, and in the zecond and
fourth quadrant (teath 21, 24, 41, and 44) from
vaetibular The findings were recorded after a
waiting period of approximately 30 sacomndds.

The GCF flowrates were also determined
at the Ramfjord teath. The suleus fluld sam-
ple was obiained using a standard starite
strip of fiker paper (Pariopaper, Harso), After
calibration of the Perlotron device (Harco)
tha end of the strip was held with forceps
and inserted into the gingival aulcus for a
parod of § seconds. Insertion of the strip
was achieved from buccal/mesial for teath
16 and 38, and fraom aral/digtal for testh 21,
24, 41, and 44. After removal from the sulcus,
the filter paper strips wera placed betwoen
the sensars of the Perietron device for
asgessment.

All assassments wara made by the sama
dantal professional, who was unaware which
group the individual patient was part of.

The Wilcoxon test-for paired sarmples was
wsed to compara tha periodontal parameters
recorded in each group at the difforant time
pointa; the Wilstxon test for unpaired sam-
ples was u=ed for group comparisons, The
probability tevel was taken ms & 5%.

Pistorius et al
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Fig1 The appreximal plague ndex (AP of the hyaiuronic acid and the
contral group during the study (baseline. T1; after 3 days, T2 after 7 days, T3),
No significant differencas were observed between the groups, ar sccurred
iry the cowrse of the study period {mean £ S0),

RESULTS

The dental examination at the onzet of the
study showsd comparable findings on the
oral status in the patierts of both groups. The
DMF-T indes value recorded at basseline (T1)
was 12,5 + 6.7 in patierts in the HA group,
and 121 % 7.3 for those in the control group.
The values noted for APl were 83.58 + 18.6%
im the HA group, and BO.4 + 2321% in the
contrel group; and the SB values were 72.9
+ 20.0%, and 88.0 + 21.9%, for patlents in
the HA group and the control group, respes-
tively, Thers were no significarnt differences
betwaan the groups.

The AP values recorded for bath groups
ramalned nearly unchanged during the 1-
waek study period (Flg 1). Mowever, the SBI
valug af the HA group (T1: 72,9 £ 19.5%)
was reduced to 50.3 £ 211% at T2, and to
40Q.7 £ 23.0% by the end of the stuedy (T3),
Thus, a reductlon of 22.5% oecurred during
the interval fram T1 to T2, at a redudtion of
22.2% fram T1 to T2. The alterations in the
SBI of the HA group at the different exami-
nation times, or compared to those of the
controt group, were statistically highly signif-

Fig?  Sulcus bleeding Index (SBI) values of the hyaluronic
acid (HA) and the controi group during the study (baseling T1;
afier 3 days, T2: after 7 days, T3). The 581 of the HA group was
reduced significantly by approximataly 30% in the course of
the study, but remained nearly stable in the control group

{mean = S0).

lcant at @ < 0001, Althaugh the SBl of ths
wontrol group skhaws minor fluctuations in
tha course of the investigation period, it
remained essentially stable (T1: 68.0 =+
21.9%; T2; 60.4 £ 23.5%; T3: 1.4 £ 20.6%:
Fig 2),

The PBI of the test group decreased sig-
mificantly, The follawing values were obtmined;
at T1 medign 1.6 (25th quartila: 1.3; 75th
quartile; 2,1); at T2 madian 1.0 (25th quartila;
0.7 75th quartile: 1.4); and at T3 median 0.7
(25th quartile; 0.3; 73th quartila: 1.2). The
difference from T1 to T2 was 0.5 degreaes,
&nd from T1 to T3 the difference was 0.8 de-
grees (each has a significance of 2 < ,0001).
Gonversaly, the maasurement of PBl valuas
in the control group showad only statistically
insignificant changas (median T1: 1.3; Tg2:
1.2: T3: 1.3; Fig 3).

The valugs for the GCF flowrates showad
significant alterations in the HA group, During
the intarval from T1 1o T2 tha values {median)
decreased from 16.3 (25th quartile: 4.1; 75th
quartila: 25.4} 10 11.8 {25th quartile: 2.9; 75th
quartils: 15.3), and to 7.8 at T& (25th quartile;
1.6; 75th quartile: 14.0 (P = .0001; Fig 4). The
following valuss were obtained for the
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Fig3  Measurement of the papillz bleeding incex (PBD Flga  The gingival crevicular fluid (GCF) flowrates of the hyalusonic acid

values within the studly pariod (baseling, T1; after 3 days, T2,
after 7 days, T3} in the hyaluronic acid (HA) and the control
group {median, 25th, and 75th quartil), There was a signifi-
¢ant reduction in the PBlof the HA group,

Ramfiord weth: tocth 18; T1 ~ 10.5. T3 = 5.5;
tooth 21: T1 « 10,0, T3 = 4.5; tooth 24: T =
13.0, T3 =8.0;t0cth 36: T1 =155, T3 = 7.0;
Woh41: T1 = 12.5, T3 = 6.5, toath 44: T1 = 16.5,
T3 = 8.0, The values recorded far the control
group rernained largely unchanged (Fig 4).

At the end of the study, all patients wersa
asked for thair subjactive assessment and for
their experiences with the HA-comtaining spray.
Al but one (39 out of 40) patient described
the taste of the spray as pleasant, the han-
dling to be simple, and rated their oral heatth
status as positive, One patiest evajuated the
tasts of spray as belhg too sweet. No adverse
side effects ware observad.

DISCUSSION

In the presert study, an HA prepargtion (Gengi
gellwas tested over & peried of 7 days in pa-
tients with mild inflammatory forms of a pet
odontal disease (ginglvitis), At tha time of the
baseline exarnination, no significant differences
were obsatvedin sex distribution, age, DMF-
T incddex, APl or 8Bl in the test subjects of

(HA) and the contrel group during the study (haseling, T1; after 3 days, 72;
after 7 days, Ta). The GCF of the contral group remained constant, 2nd a She-
nificant reduction was observed in the GCF of the HA group (median, 25th,

and 7ath quartilg),

hoth study aroups, allowing the assumption
of homagenelty of the patient population. Te
avoid distortions of the resuts due to tha Haw-
thorne effect, at the onset of the study the
petients ware asked to maintain thair oral hy-
giena habits, Bacause the AP rarmained near-
ly stable in both groups throughout the study
period, a relevant distortion of the resulis by
the Mawthome affact could ba excluded.

The HA group showed 2 significant, suc-
cesslve improvemerit in the SBl avar the
study perod, charasterized by an improve
mant of 20% recorded from the first to the
second exarminatlon, then by the further im-
pravement of anly 10% obsearved at the tima
of the third examination, The effect of the
spray thersfore appears 1o manifest izelf mora
markadly within the first 3 to 4 days after
onget of the treatrnent. The slight fluctuations
noted in the SBI! values of the contral group
do not represent a clinlcally significant
improvarment. because in addition to being
wo srall, they remained essentially stable
from the time of the sacond 1o the third exam-
ination. Possible reasons for this davalopmsant
may e both minor measurarment inaccura-
cles, andg reductions In the amount of plaque
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accurmuigtion in the periodental regions as
the result of @ mild Hawthorne affact,

Digtingt and continuous improvemants
wers recorded for the PBf and tha GCE of the
HA group, Pesitive changss in botk the P&
and the GCF were again abserved to be
mest proneunced during the tirme from the
first to the sacond examination. Cornparatyle
1o the SBI, the chamges notad in the sontrol
group for both parameters wera of no clinical
relevansa,

Aftar 1 weak of HA application, tha gingi
va of the HA group was characterizad by an
Irmprovemeant of 30% for the SBI, of neatrly 1
degree Ior the PBI, and of up 1o 5 units for
the GCF,

Fatlent acceptance of the spray was very
high. Uridesirable side effects assoclatad with
the medication have not been reported or
detectad clinically to date. 1537

Rabaszeda™ siso reported a rapid, bena-
ficial effect of an HA-containing preparation
in gel farm on gingivitis—in 9 aut of 10 pa-
tiznts, the clinical signs of gingivitls decreased
withirt 2 to 10 days. Furthermora, & significant
therapautle effect was oirserved In a second
clinlcal double-bling study In patients with
marginal periodontitis. Porrowskl at al? re-
ported sigrificant improvements not only in
the SBIL but also in the APIL In cantrast, no
slgnificant differsnee in plaque accumulation
was found between the tast group and the
control group In the present study,

Hyaluronie asid has been describad as a
possible ligand-meadiating binding of the pari-
cdontitis-associsted germn Treponema denti
co/a. A reduction in its binding capacity to
gingival tissue would therefore load to a de-
crease in the risk of infectlon® The exoge
nous application of HA Im an animal experi-
ment showed the meadication to ba sultabla
for both direet pulp cappings and vital armpu-
ations®; the authors observed the differerti-
gtion of fibroblasts and odantoblasts after 1
waek, and the farmation of a mew layar of
raparative dentin after 2 weeks,

The amaount of HA in Inflamed tssue is
invariably incregsed.® Local HA synthesis is
further known to be &ievatad in inflarmrmatory
eEChons, ag, in rheumnatoid arthritis.®# The
production of HA by ginglval fibroblasts Is
markadly increased In the presence of ele-

vated bacterial lipopoiysaccharide comgen-
rations 242-%% Thiz process i induced by
increazed PGE, release. Howsaver, prirarily
ow melecular weight HA molecules have
beon implicated in tha process. It has besn
speculated that an increase in hyaluronidass
activity of the misro-organisms may be the
cauge of the diminishad molacular weight of
HA. The enzymatic degradation leads to
waakening of the tissue strustures, which
facilitates the passage of other rietabolltes
and toxing into the injured glngiva, Our study
does not answer the quastion of whether the
exttingic HA urgdergoes the sarme degrada-
tic.\r!. It ie aqually uncertain if the longterm
medication has possible side effects on the
oral raugosa. It i not pogsible with the oo
rent data to clarlfy these questions: further
studias are required.

CONCLUSIONS

1. The results of the present stucly demon-
strate that the anti-inflammatory and repar-
dive patentials of exogenously applled
HA lead to a significant improvement of
the clinics) inflammeatory parameters s
the treatment af gingvitls.

2. The plaque values of the probands did
not change throughout the measuremant
period. Therafore, the increase of inflam-
matlon parameters was not based an a
raciuction of plague.

3. The KA in the spray form tasted In this
study proved to be a potantially useful
adjuvant in the traatment of gingivitls. FHow-
ever, it will take further clinical irnvastiga-
tion to determine tha long-term success of
this method.
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