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Sunmmary

'Controlling plaque accumulation in orthodontic patients is of primary im-

portance to all orthodontists. A new antiplaque chemotherapeutic agent which

contains sanguimaria extract has recently been introduced and proven to be

effective in periodontal patients. This study tests a .03 per cent san-

guinaria chloride mouthrinse and toothpaste in orthodontic patients. A 12

week double blind comparison was done to test the effects of a sanguinaria

extract mouthrinse and toothpaste in orthodontic patients. In this study it

was reported that the sanguinaria extract active group showed a 53 per cent

reduction in the mean plaque index and a 50 per cent reduction in the mean

gingival index. This suggests that the mouthrinse and toothpaste containing

(sanguinaria extract have a benefit in controlling plaque and reducing gin-

givitis in orthodontic patients.
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Introduction

Orthodontists are aware of the challenge their patients have in practic-

ing oral hygiene. Due to the presence of bands, brackets and arch wires,

these patients must spend more time and use many techniques to obtain adequate

plaque removal. Failure to manage plaque removal during orthodontic treatment

may lead to early loss of tooth support2 and an increased incidence of decal-

" .cification and carious lesions. 3 Many orthodontists combat the problem of

oral hygiene in their patients by first demonstrating a technique of plaque

removal that is effective before orthodontic treatment begins. This is fol-

lowed by positive reinforcement techniques as treatment proceeds.4

Within the past 15 years much emphasis has been placed on developing

chemotherapeutic antimicrobial agents that can control the plaque in all peo-

ple. Most of these have been designed to be used on a daily basis. These

agents could produce some benefits in orthodontic patients if they were proven

to be effective in reducing plaque.

The purpose of this study is to test one of these chemotherapeutic agents

in patients undergoing active orthodontic therapy. A double blind clinical

trial was carried out to test the hypothesis that a .03 per cent sanguinaria

extract mouthrinse and toothpaste are of value in the maintenance of gingival

health and plaque control in patients undergoing fixed appliance orthodontic

therapy.

* (
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Review of the Literature

The philosophy of dental treatment utilizing chemotherapeutic agents rely

*on the validity of the specific plaque hypothesis 5 which means that certain

forms of dental decay and periodontal disease are due to an overgrowth of cer-

tain indigenous bacteria. Investigations in humans have shown that bacteria

removed from diseased sites have characteristic microbial profiles that differ

from bacteria from non-diseased sites. 5,6  Organisms in supragingival plaque

are different from those in subgingival plaque. In general, more gram nega-

tive organisms are in subgingival pockets (75 per cent) whereas supragingival

plaque consist primarily of gram positive organisms (90 per cent). 6 These

percentages differ from one individual to another, and also differ in varying

stages of periodontal disease. In general, there is an apparent overgrowth of

gram negative organisms in subgingival plaque in gingivitis. 6

The ideal antiplaque chemotherapeutic agent should help control harmful

elements of plaque while encouraging protective species of bacteria to pre-

dominate. The main criteria one should use when selecting a chemotherapeutic

agent is the spectrum of activity agent against odontopathic flora. 5 There

are other properties of chemotherapeutic agents that must be considered.

These ideal properties include 7 :

1. safe for intraoral use

2. bacteriacidal against cariogenic and plaque forming organisms

3. retained in the mouth for extended periods of time

4. capable of penetrating dense microbial plaque

5. not alter intestinal flora or be absorbed in the gastrointestinal

-" tract.

-3
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One of the more recent antiplaque agents that has been extensively tested

C is Chlorhexidine. Chlorhexidine, a bisbiquanide chemical compound, has a re-

markable ability to reduce plaque and prevent gingivitis 5. Chlorhexidine

gluconate is an effective mouth rinse that is widely used throughout Europe

and has recently been approved by the Food and Drug Administration and is ex-

pected to be commercially available in the United States by June 19858.

Stirrups et al. 9 studied the effects of Chlorhexidine in 64 subjects

during fixed orthodontic therapy for four months. The subjects used 5 ml. of

.2% Chlorhexidine gluoconate (Corsodyl ICIA) twice a day for a four month

period and a placebo during another four month period. The two test periods

were separated by a two month recovery period. The two test periods were sep-

arated by a two month recovery period. At monthly intervals, assessments were

made of both the plaque retention and gingival condition utilizing the 0-3

( Plaque and Gingival Index system. This trial showed a statistically signifi-

cant (p<.O01) reduction in both the plaque and gingival indices in the active

mouthrinse subjects. However, since four months was considered to be a long

period of use, the clinical application of Chlorhexidine in orthodontic pa-

* tients is limited mainly to acute gingival conditions. Also a higly signifi-

*- cant incidence of staining (p.<.O01) was observed in the active group of pa-

tients which is one of the characteristic side effects of Chlorhexidine.

These stains are easily removed at the time of appliance removal but are unac-

*- ceptable to the patients during treatment. Daily use of Chlorhexidine causes

an esthetically unpleasing stain on the teeth of patients. There have also

. been clinical case reports of mucosal descuamitive reactions following daily

• "usage of .2 per cent gluconate Chlorhexidine10 -  In all three cases reported,

the range of time in which the mouth rinse was used was two to six months.

4
1.
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* .Three reasons that were given to account for the desquamitization that oc-

( curred in the three reported cases.

1. direct cytotoxicity to the oral mucosa

2. precipitation of the salivary mucin coat which causes the mucosa to

crack under stain and normal muscle activity

3. precipitation and inactivation of secretory I A which makes the oral

mucosa more susceptible to viral attack

In all three cases, chlorhexidine rinsing was terminated which followed with

healing.

Recently, a new antiplaque agent 11,14,15,16 has been introduced that has

been proven to be effective in reducing plaque and gingival inflammation and

can be administered on a daily basis. This agent utilizes sanguinaria ex-

.. tract, a group of plant alkaloids, as its active ingredient. Sanguinaria is a

( group of benzophenothridine alkaloids that are extracted from the Sanguinaria

canadensis L.11 or bloodroot plant. Sanguinarine is only one of six major

-" alkaloids and has been found to contribute the most to the sanguinaria ex-

tract 11 . Throughout the remainder of this paper, the term Sanguinaria extract

will be used to describe the active ingredient unless specified otherwise by

another author.

The antiplaque effects of sanguinaria extract are due mainly to its

retention in the plaque and inhibition of new plaque formation 11 . In a study

conducted at the University of Pennsylvania, 24 subjects participated in a

supervised oral rinse experimental gingivitis studyll. They compared san-

- guinaria extract (.45 per cent), sanguinaria extract (.03 per cent) combined

with zinc chloride. Two morning and afternoon supervised rinses were done

along with brushing with a non-fluoridated toothpaste. No other oral hygiene

measures were allowed. Plaque scores were taken at day 0 and day 8. The

-5



plaque scores for both sanguinaria extract groups decreased significantly

C (p<.05)11 (21.3 per cent plaque reduction for the sanguinaria extract group

with zinc chloride and 19.4 per cent reduction of plaque in the sanguinaria

extract group). Th- plaque scores for the placebo group increased 21.3 per

cent. This corresponds to a 40.7 per cent difference in plaque growth between

one of the sanguinaria extract groups and the placebo group. The results of

this study suggest that a sanguinarine-containing rinse is an important addi-

tion to an oral hygiene regimen in achieving an antiplaque benefit above and

beyond ordinary toothbrushing and flossing11 .

The second part of the article reported by Southard1 1 tested the reten-

tion of sanguinaria in plaque and saliva. Nineteen subjects were instructed

to refrain from oral hygiene measures and eating for eight hours. Nine sub-

jets participated in the saliva analysis and ten subjects in the plaque analy-

( sis. Sanguinaria extract rinses were given to each subject (15 ml. for 15

seconds) and samples of plaque and saliva were analyzed at different time ii-

tervals following the rinse. The results indicated that sanguinarine was

present in the plaque at minimum inhibatory concentrations (the concentration

at which aerobic and anerobic organisms are inhibited) for up to two hours

after rinsing 11 . Saliva levels were found to be maintained for up to 90

minutes 11 .

The article also discusses the fluorescent properties of sanguinarine and

how it was used to verify its retention in plaque. Since sanguinarine dis-

closes plaque with the aid of a long-wave ultraviolet light, one can visualize

the presence of plaque after rinsing for up to one hour 11.

Retention of sanguinarine at critical sites of the mouth was also

verified by Yankell 12 . He used the saliva glycolysis assay which measures the

-6-S-.-
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inhibition of acid produced in the saliva. In the initial experiment, Yankell

(compared the antiglycolytic effects of sanguinarine with Chlorhexidine and

cetylpyridium chloride (two commercial mouth rinses not yet available in the

United States). Sanguinarine was found to have superior antiglycolytic ef-

fects at low concentrations (6-12 mg/ml) 12. At concentrations greater than 12

mg/ml Chlorhexidine was found to have greater antiglycolytic effects 12. This

means sanquinarine is more efficacious at lower concentrations. The minimum

inhibitory concentration for sanguinarine (level at which antimicrobial ef-

fects are observed) is 8-32 mg/mllO. The concentration of the sanguinaria

extract has been tested for toxicity and was found to have a lethal dose (LD

of 1663.6 mg/kg11 . This means one would have to consume extremely large quan-

tities of the mouth rinse or toothpaste before any toxic reactions

the active ingredient would be observed8.

( Yankel then compared ViadentB to three commercially available mouthrin-

ses. ViadentB was more effective in inhibiting salivary glycolysis than Hibi-

taneD and CepecolE 12. The final part of this study involved a randomized

crossover trial which compared ViadentB to a placebo and ListerineF. Saliva

samples were collected at 15, 45, and 90 minutes. ViadentB was found to be

superior in inhibiting salivary glycolysis at all times tested 12. The clini-

cal implications of all three of these experiments are based on the validity

that reduced salivary glycolysis is a predictive method of determining if acid

producing organisms are being inhibited.

Boulware and Southard 13 studied the ability for the sanguinatia extract

to neutrd'ize volatile sulfur compounds which are responsible for oral mela-

dor. A thiol-specific reagent was used to measure levels of reactive sulfur

in incubated salavia taken from 8 subjects. The sanguinarine extract, in com-
R R

bination with zinc chloride was found to be more effective than Lavoris, Scope

-7-
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and Listerine in aggregating thiol substrates which are necessary for bacteria

metabolism and are responsible for oral malodor13 .

The clinical assessment of a combination of Viadentporal rinse and den-

trifice for reducing plaque was done by Greenfield and Cache114. They con-

ducted a double blind randomized crossover study that involved sixty adult

patients. Half of the patients used the ViadentB toothpaste and mouthrinse

three times per day. The other half used ZendiumG toothpaste and tap water

mouthrinse. Baseline and two week plaque indices were taken on all of the

patients. After a two week wash out period (normal oral hygiene resumed) the

subjects crossed over to the other product and baseline and two week plaque

indices were taken on each subject. The results indicated a highly signifi-

cant reduction of plaque (p<.O01) in those patients who used ViadentB (80 per

cent improved) as compared with those who used the control product (17 per

(cent improved). It should be pointed out that the length of this study was

short to measure any changes in the gingiva.

To this date there have been no long term studies utilizing sanguinarine

extract mouthrinse or toothpaste reported in the literature. Since the lethal

dose is high and the minimum inhibitory concentrati- low, the FDA has cur-
B

rently accepted the Viadent toothpaste and mouthrinse as an esthetic agent

which means it can be used on a daily basis 11 .

A study of periodontal therapy patients was done by Oesthby and Persson 15

in which they observed favorable changes in the plaque and gingival indices

(an indication of periodontal health).

A 4 week, double blind crossover study was done on 24 patients who used a

toothpaste and oral rinse each containing .01 per cent sanguinaria chloride

(in combination with zinc chloride and a placebo control. Patientz using the

. ....... . . ...]. .". :. ,. - - --..- --...-8 -



active mouthrinse and toothpaste demonstrated a significant (p<.O01) improve-

{ -- ment in plaque and gingival indices15 . The lingual surfaces after tested

teeth of the active group showed the greatest improvement of plaque and gingi-

val scores when compared to the placebo. During the active test period 79

* per cent of the subjects showed an improved plaque index score while 2.1 per

cent showed worsened scores. The placebo group showed a 47 per cent improve-

ment of their plaque index scores, while 53 per cent of the subjects showed

worsened scores. Gingival index scores showed a similar improvement in the

active test group. The active subjects showed a 74 per cent improvement of

the gingival index scores while 26 per cent showed worsened scores. During

the placebo test period, 47 per cent of the subjects showed an improvement

while 53 per cent of the subjects showed worsening of the scores. This study

was performed on periodontally compromised patients which may account for some

patients with a negative response.(
The application of ViadentB toothpaste and mouthrinse in Orthodontic pa-

tients was first reported by Davidson et al16. They described an oral hygiene

program that incorporates sanguinaria extract (ViadentB) toothpaste and

mouthrinse along with sulcus irrigation 16 . On the patients' first visit sul-

cular brushing techniques are demonstrated and Viadent B toothpaste and

mouthrinse are introduced. Also dietary counseling is performed. The pa-

tients are given an instruction sheet explaining when to brush and floss after

each meal. On the second visit, flossing techniques are introduced and a re-

view of brushing is reinforced. The Pro Pulse 3  Irrigation device is demon-

strated on the third visit. A .15 per cent sanguinaria extract is the recoln-

mended solution to be used in the Pro Pulse B prior to bedtime. Also brushing

and flossing techniques are reviewed. On the the fourth visit all of the

above technqiues are demonstrated by the patient. Correction of errors in

-9-
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technique are made at this appointment. The oral hygiene program used in this

(practice appears to be organized and effective. Patient education is,

however, dependent on properly trained and motivated staff. In conclusion,

the main advantages of using a sanguinaria extract mouthrinse and toothpaste

by orthodontic patients are:

1. It maintains a high salivary PH which correlates with antiplaque

activity for approximately two hours 12 .

2. It inhibits most oral aeorbic and anaerobic microrganisms at 8-32 ug/

ml (which is maintained for up to two hours) 11 .

3. Sanguinaria extract is safe for daily use.

4. It neutralizes volatile sulfur compounds which are necessary for bac-

terial growth and oral malodor 13 .i(
Materials and Methods

This study was a four month, double blind randomized study involving

fifty (50) orthodontic patients. There were two test materials and two place-

bo materials. The oral rinse test materials contain 300 mg/ml of Sanguinaria

extract and conforms to the formula of Appendix 1. The placebo oral rinse

conforms to the formula of Appendix 2. The dentrifice test material contains

750 mg/ml or sanguinaria extract and conforms to the formula of Appendix 3.

The dentrifice placebo control conforms to the formula of Appendix 4. The

toothbrush prescribed was an Oral B 40 toothbrush.

Selection of Treatment Groups

Inclusion Criteria:

1. active orthodontic patients treated at MCV

- 0 -
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2. Ten years or older

3. must agree to use only the oral rinse, toothpaste, and toothbrush

provided by the investigator and to follow the oral care program as

outlined

4. must have no less than 24 teeth, excluding the third molars, on

which all tested teeth are either banded or bonded.

5. pocket depth less than 5 mmli

Exclusion Criteria:

1. concomitant use of antibiotics

2. concomitant use of prescription anti -inflIannatorY drugs

3. use of antibiotics within two months of starting the study

4. acute illness

5. diabetes

(6. pregnancy

7. any known sensitivity or reaction t, : dentrifices, oral rinses, any

ingredient appearing in Appendix 1-4

8. any known soft or hard tissue pathology that may affect the health of

the patient

Patients meeting all of the inclusion criteria and none of the exclusions

were randomly assigned to one of two groups. One group used the test mouth

rinse and test toothpaste and the other group used the placebo toothpaste and

placebo mouth rinse. The products were labeled and patient numbers were ap-

plied by employees of Vipont Laboratories. Eligible patients were assigned

numbers in consecutive order, ie. the first patient was patient number 1; the

second was patient number 2, etc.



( Study Procedure

Each potential study participant must be an active orthodontic patient

* with bands and/or bonds on all teeth in both arches (excluding second molars).

* The study was explained and the consent form reviewed and signed by all inter-

ested patients. For each subject the following procedures were performed: a

thorough prophylaxis after an initial plaque and gingival index, oral hygiene

* instructions were reviewed including a review of toothbrushing technique. The

following information was recorded on a study report form:

Gingivitis will be evaluated by the Gingival Index (GI) described by

Loe17.

0 = Absence of inflammation, normal gingiva

1 = Mild inflanmmation - slight change in color and little change in

( texture, no bleeding on probing

2 Moderate inflarmmation' - moderate glazing, redness, edema and hypertro-

phy. Bleeding on pressure.

3 Severe inflammation - marked redness and hypertrophy. Tendency to

spontaneous bleeding. Ulceration.

Plaque will be scored by the method described by Loe17

o = No plaque

1 = A film of plaque adhering to the free gingival margin and adjacent

areas of the tooth. The plaque may be seen in situ only after ap-

plication of disclosing solution or by using the probe on the tooth

surface.

2 Moderate accumulation of soft deposits within the gingival pocket, or

on the tooth and gingival margin which can be seen with the naked eye.

-12-



3 = Abundance of soft matter within the gingival pocket and/or on the

tooth and gingival margin.

* The six Ramjford18 teeth were chosen for partial mouth indices. They

include 6 1 14. The alternate teeth are 4,1 6.
4,1 6 6 1,4

Since one clinician performed all of the plaque and gingival indices,

standardization of the scoring technique is for consistency of scoring from

day to day. The technique for standarization included five patients. PI and

GI scores was performed utilizing the scoring criteria described in the pre-

ceeding paragraph. Following at least a fifteen minute time interval, a

second score was taken and compared to the first. The investigator was con-

sidered standaridi.ed when 80 per cent agreement was obtained for the reported

tests of PI and GI.

Baseline Phase of Treatment

Two clinical examinations were performed prior to the experimental phase

to establish a plaque and gingival index baseline. The first baseline clinic

exam (Visit 1) occurred at Day 0. A plaque and gingival index was taken prior

to the prophylaxis that was also performed on that day. The Bass technique 16,

a toothbrushing method, was prescribed in this study. The following state-

ments were made to all of the patients:

1. Use a sulcular brushing pattern, then brush in the direction that the

teeth grow.

2. Brush two teeth at a time.

3. Develop a pattern (start to finish) so all surfaces are covered.

4. Brush above and below the braces.

5. Brush at least twice a day, once in the morning, after breakfast, and

at night before retiring in the evening.

- 13
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A non-fluoridated toothpaste was used during the first month of tie study

(which eliminates a vairable that would affect the results during the ex-

perimental phase.

The second baseline clinical exam (Visit 2) occurred in 3 weeks. A

plaque and gingival index was recorded prior to the application of the ex-

perimental agents which started on that day. A second prophy was performed at

Visit 2. The reason for this was to reduce the amount of established plaque.

All patients were asked to demonstrate the oral hygiene technique that was

taught to them at their previous appointment. Oral hygiene instructions were

reinforced when necessary.

,. (

-14
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Experimental Phase of Treatment

Enrolled subjects were instructed to use only the oral rinse, tooth-

paste and toothbrushes provided. The subjects were instructed to follow the

normal oral hygiene practice that they learned at Visits 1 and 2. Patients

were instructed not to use dental floss. Clinical evaluation of the ex-

perimental phase began at Visit 3 (6 weeks). At each visit the inclusion/

exclusion check list was updated and a plaque and gingival index was taken.

At each visit data was recorded without reference to any previous visit.

Visit 1 (day 0) Clinical evaluation/prophylaxis including oral hygiene

instructions

Visit 2 (3 weeks) Clinical evaluation/PI/GI/initiate experimental phase,

prophylaxis including oral hygiene instructions, if

necessary.

Visit 3 (6 weeks) Clinical evaluation/PI/GI

Visit 4 (9 weeks) Clinical evaluation/PI/GI

Visit 5 (12 weeks) Clinical evaluation/PI/GI,

Dosage and Duration of Treatment

Patients used the assigned dentrifices and oral rinses twice daily. The

patients used a single ribbon of dentrifice on the toothbrush for a period of

two minutes for brushing in the morning and before retiring in the evening.

Subjects were provided with two identical toothbrushes and encouraged to label

the toothbrushes (1 for morning, 1 for night) so they always had a dry tooth-

brush. The oral rinse was used in the morning and before retiring after

brushing. During the use of the oral rinse, two consecutive 15 second rinses

- 15 -
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of 15 ml. (1 cap full) each were used. After expelling the second 15 mi.

. rinse, the subjects were asked not to rinse with water.

Monitoring for Adverse Experiences

Any adverse efforts, reported by the patient or observed by the inves-

tigator, will terminate the patient's role in the study. All patient reports

of stinging, burning, irritation, etc. will be recorded on the case report

forms. All changes noted during the oral cavity examinations will be recorded

on the case report forms. The investigator will record his opinion of the

- relationship of the study materials to each adverse experience and/or change

in the oral cavity. Any serious adverse experience or suspected allergic

response will be photographed and reported to the sponsor.

Criteria for Discontinuing Use of the Control or Study Material

(Patients will be discontinued from the study if any of the exclusion

criteria events occur. If, in the investigator's opinion, the subject is no

longer an appropriate study participant, the subject may be removed from the

. study and the reason recorded on the case report form. The subject can also

* choose to leave the study.

After three months use of the mouthrinse and toothpaste, the following

questions were asked:

1. Does the use of a sanguinaria mouthrinse and toothpaste after 9 weeks in

orthodontic patients cause a significant reduction of plaque and/or a re-

duction in the gingival indices (indicating better gingival health)?

2. Are the changes in plaque and gingival index changes seen in non-

orthodontic patients reported by Greenfield 14 and Oestby 15 also observed

in orthodontic patients?

3. Is the taste acceptable to orthodontic patients?

- 16 -
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Analysis and Results

The data used in this study was obtained from 22 (16 female and 6 male)

active ingredient patients and 18 (15 female and 3 male) control ingredient

patients. The range in age for all patients is 10-35. A total of 5440 plaque

and gingival index values were obtained from 40 patients over the twelve week

test period. Ten subjects left the study for various reasons. Two patients

had to be removed due to the use of antibiotics during the test period. One

patient was eliminated because his bands and bonds were removed during the

test period. Four patients were eliminated due to problems with appointments.

If a patient missed an appointment and was not rescheduled within two weeks

they were eliminated. The remaining three patients were eliminated because

they did not like the taste of their toothpaste and mouthwash (one placebo and

two active ingredient patients).

(Similarities among the two study groups were analyzed for differences in

sex, age, initial plaque and gingival indices. A sex chi square test was used

*" to test the similarities among groups due to sex differences. A chi square

value of .639 with one degree of freedom indicates no significant difference

(p=.424) between the two groups due to sex differences. A one way analysis of

* variance was used to test the differences between the two groups due to age.

There were no significant differences (p=.85) between the two test groups due

to differences in age. There were also no significant differences found

between the groups due to the initial gingival index (p>.05) and the initial

plaque index (p>.05).

The statistical model used for the analysis of the plaque index and gin-

gival index over time was the univariate approach to analysis of means. A

mixed model, one-way analysis of variance was used to test the difference in

- 17 -
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means of the indices. This test is used to see if significant changes within

( each group are observed over time. Tukey's test for multiple comparisons was

used to test the differences between time/group points. This test is used to

" see if significant changes are observed between the active and placebo groups

"* at specific time intervals with a correction for multiple comparisons.

There were no significant differences between the two groups in the ini-

tial mean plaque index (Fig. 1). The placebo group did not significantly

change from that time on. The mean plaque index initially was .9 and after 12

weeks it was reduced to .7 which was a 22 per cent reduction of plaque (Fig.

1) which is not statistically significant. The active group had a significant

decrease (p<.05) week 3 to week 6 and then stayed significantly less than the

placebo group (p<.05). The overall mean plaque index for the active group

went from .95 initially to .45 (after 12 weeks) which is 53 per cent reduc-

( tion in plaque (Fig. 1).

The means of the gingival index of the two groups initially did not dif-

fer significantly (Fig. 2). After oral hygiene instructions (week 0) both

increased by the 3 week period but only the placebo increased significantly

(p<.05). During the experimental period the active group had gradual de-

creases that were significantly less than the placebo group (p<.05) at each

visit from week 6 through week 12 (Fig. 2). There was an overall 6 per cent

mean gingival index reduction in the placebo group and a 50 per cent mean gin-

gival index reduction in the active ingredient group (Fig. 2).

In Figure 3 and 4 the number of plaque and gingival index scores observed

initially and at 12 weeks in the active and placebo groups are bar grafted. A

description of these results will be made followed by the clinical

implications.

- 18 -
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The number of plaque index scores of two were reduced in the placebo

(group (105-47) but more in the active group (132-10), (Fig. 3). The plaque

index scores of one decreased in the active group (222-194) and increased in

the placebo group (178-197) (Fig. 3). The plaque index score of zero in-

creased in the active group (168-324) and slightly increased in the placebo

group (148-187)

The gingival index changes for the active and placebo groups were synono-

mous to changes observed among the plaque indices. Only one gingival index

score of three was recorded for each active and placebo group on the first

* visit. The placebo group had one three at the end of the study and the active

group had none. There were not enough gingival index scores of three to make

any inferences. The number of gingival index scores of two decreased in the

active group (59-11) and decreased slightly in the placebo group (52-50) (Fig.

4). The number of gingival index scores of one decreased in the active group

(365-233) and they decreased slightly in the placebo group (283) (Fig. 4).

The number of gingival index scores of zero increased in the active group

(103-284) and slightly increased in the placebo group (94-98) (Fig. 4).

The changes observed in the individual plaque and gingival index scores

* indicate that motivation plays an important role to reduce scores of three and

two in both the active and placebo groups. The reduction of the plaque and

gingival index score to one and zero in the active group must be due to the

* active ingredient along with adequate oral hygiene technique.

-19-



( DISCUSSION

Reduction of plaque and gingival indices seen in orthodontic patients

suggests that a sanguinaria extract mouthwash and toothpaste have both a pre-

ventive and therapeutic effect. A 54 percent reduction in the mean plaque

index and a 50 percent reduction in the mean gingival index was observed in

the active group of orthodontic patients. Oestby and Persson 15 conducted a

similar study on patients undergoing periodontal therapy. They found a 79

percent reduction in the mean plaque index and a 74 percent reduction in the

mean gingival index. In another similar study by Greenfield and Cuche114

similar results were obtained. They found an 80 percent mean plaque index

reduction in the active group of patients and a 17 percent reduction in the

placebo group of patients. In conclusion, the observations reported by Oestby

and Peerson 15 and Greenfield and Cuche114 were also observed in orthodontic

( patients.

Some clinical observations were noted during the study that should be

discussed. From the first to the second visit (3 weeks), the mean plaque in-

dex decreased in both the active and placebo group by 31 percent (Figure 1).

The mean gingival index for both groups increased over the same period by 10

percent (Figure 2). The reason for this may be due to an initial increase in

over-zealous oral hygiene procedures performed by the patient which traumi-

tized the gingiva. After the administration of the active ingredient and

placebo mouthrinse and toothpaste both the mean plaque and gingival index be-

gan to diverge over time (Figure 1 and 2). Since the mean plaque and gingival

indices for the active group decreased significantly (p <.05) the use of San-

guinaria extract mouthwash and toothpaste was found to be beneficial.

- 20 -



The taste of the active ingredient mouthrinse and toothpaste was unacceptable

C" by 2 out of 22 active patients. This appeared to be an initial problem with

many others but after the initial 3 week test period most had accepted the

unique bitter flavor and some patients actually like the way it tastes.

In conclusion, the sanguinaria extract mouthrinse and toothpaste are

recommended in addition to normal oral hygiene procedures described by

Davidson and Swanborn 16 . The more time and effort these patients put into

oral hygiene procedures, the more likely they will maintain the health of the

gingiva throughout treatment. It is my recommendation that these patients be

monitored periodically (once every 3 months) by the orthodontist for oral hy-

giene progress using the partial recording indices described by Loe 17 . This

will allow the orthodontist to evaluate the progress each patient is making

with his or her oral hygiene and is relatively easy to perform. It is clear

that motivation is still an important factor necessary in all oral hygiene

programs. If, however,a Sanguinaria extract mouthrinse and toothpaste is used

in conjunction with good brushing, flossing, and oral irrigation, orthodontic

patients can maintain better gingival health throughout fixed appliance

therapy.
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C APPENDIX 1

Deionized Water 82.250

Zinc Chloride, USP 0.200

Glycerin 3.500

Sodium Saccharin, USP 0.100

SDA 38F Alcohol 10.143

Poloxamer 407 0.100

Polysorbate 80 0.500

Flavor 0.207

Vipont Fluid Extract 3.000

100.000
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APPENDIX 2

Deionized Water 82.250

Zinc Chloride, USP 0.200

Glycerin 3.500

Sodium Saccharin 0.100

SDA 38F Alcohol 10.143

Poloxamer 407 0.100

Polysorbate 80 0.500

Fl avor 0.207

Placebo Fluid Extract 3.000

100. 000
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CAPPENDIX 3

Glycerin 15.24%

Viscarin TP4 1.20

Sorbitol 19.00

Deionized Water 4.11

Zinc Chloride 2.70

Sodium Saccharin .30

Dicalcium Phosphate Dihydrous 37.00

Dicalcium Phosphate Anhydrous 6.00

Titanium Dioxide 3.00

Methylparaben 0.15

Propylparaben 0.05

Sodium Lauryl Sufate 1.25

Tween 80 1.50

Fluid Extract 7.50

Flavor 1.00

100.00

- 24 -
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APPENDIX 4

Glycerin 15.24%

Viscarin TP4 1.20

Sorbitol 19.00

Deionized Water 4.11

Zinc Chloride 2.70

Sodium Saccharin 0.30

Dicalcium Phosphate Dihydrous 37.00

Dicalcium Phosphate Anhydrous 6.00

Titanium Dioxide 3.00

Methylparaben 0.15

(Propylparaben 0.05

Sodium Lauryl Sulfate 1.25

Tween 80 1.50

Placebo Fluid Extract 7.50

Flavor 1.00

100.00
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FIGURE 1

Plot 0! Mecan Plaque Index Vs Time
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FIGURE 2

Plot of Mean [ingivol index Vs Time
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FIGURE 3
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FIGURE 4
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-Figure 5

Data Table

Plaque Index

Group

Active P1 acebo

Plaque Index

0 1 2 3 0 1 2 3

Time

1 168 222 132 6 148 178 105 1

2 238 229 60 1 227 162 43

3 306 190 32 199 185 48

4 325 187 16 174 210 48

5 324 194 10 187 197 47
(

Gingival Index

1 103 365 59 1 94 285 52 1

2 60 419 47 2 35 33958

3 174 323 31 94 279 59

4 235 274 19 94 288 48 2

5 284 233 11 98 283 50 1
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