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Bovine pulp and dentin specimens were treated with either a 0.02 or 1.00 percent solution of

chlorhexidine for either 20 or 40 minutes. Culture determination of the acquisition of antibacterial

properties by the treated specimens immediately and 1 week after the treatment was evaluated

using the test organism Streptococcus faeca/ls. It was concluded that chlorhexidine is a potent

antibacterial agent under the test conditions and that its use as an endodontic irrigating solution
should be further evaluated.

Theendodontic .. triad" of success involves biome-
chanicalpreparation, microbial control, and complete
obturationof the root canal space. FrostelP reported a
significantlyhigher failure rate in teeth infected at the
appointmentwhen the root filling is performed. The
importanceof microbial control to the over-all success
ofendodontic therapy is supported by other inves-
bgators.2-SHowever, there is considerable controversy
overthe value of the culture test in predicting success.
Seltzerand associates9 showed that the bacteriologic
statusof the root canal, as determined by cultures, did
notinfluence repair of the periapical tissues. Their
findingsare supported by other investigators.IO-12 On
lheother hand, Oliet and Sorin7 reported a greater de-
greeof healingwhen teeth were filIedunder negative
cultureconditions, and their work is also supported by
others. 2- S
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Although opinions differ on culturing, it can be
agreed that contamination and infection in general play
a role in diminishing the over-all success rates in end-
odontics and that the number of potentialIy pathogenic
bacteria must be reduced substantially to promote
healing.

Since the dentist is attempting to eliminate most, if
not alI, contamination and infection from the root canal
system prior to filling, it would seem advantageous to
have a more reliable method of ensuring immediate and
continued bacterial controI. This might be accom-
plished with an antiseptic irrigant, used in conjunction
with filing procedures, which could render the dentin
walIs, pulp fragments, and any remaining organic de-
bris free of viable bacteria. A prolonged, residual an-
tibacterial effect transferred to these tissues would help
reduce or elirninate bacterial activity throughout the
course of treatment. With this accomplished, a higher
percentage of clinicalIy predictable success rnight be
achieved.

The purpose of this investigation was to determine
whether chlorhexidine is adsorbed, and then released
from, bovine pulp and dentin specimens and whether
these specimens acquire antibacterial properties as a
consequence of exposure to chlorhexidine.

455



456 Parsons et ai. Oral Surg.
May, 1980

Table I. Chlorhexidine uptake and release by bovine pulp specimens

Group*
Mean specimen

weight (mg.)

Chlorhexidine uptake

(mean J-Lg.chlorhexidine /mg .

pulp tissue :'::SE)

A
B
C
D

71.4
72.3
72.2
64.2

26.4 :':: 2.5

26.5 :':: 2.2

15.8 :':: I.5t
29.5 :':: 1.6

Chlorhexidine release

(mean J-Lg.chlorhexidine/mg.

pulp tissue :'::SE)

After 1 hour 1 After 20 hours§

1.6 :':: 0.2

2.2:':: 0.3
1.7 :':: 0.2

3.0:':: 0.2:j:

1.6 :':: 0.2
1.7 :':: 0.2

1.4 :':: 0.2

1.7 :':: 0.2

*See text for description of groups.

tSignificantly lower than the other groups (p < 0.005).
:j:Significantly higher than the other groups (p < 0.05).

§All groups statistically similar.

METHODSANDMATERIALS
Uptakeof chlorhexidine

Forty specimens of dental pulp tissue obtained from
the crowns and roots of freshly extracted bovine teeth
were weighed. Forty blocks of bovine dentin, about
5.5 x 4.5x 1.5 mm., were sanded smooth under a
water spray to remove any predentin, cementum, or
attached organic debris. The length, width, and thick-
ness of each block were measured with micrometer

calipers to determine the surface area of each block.
The weight and surface area data were used to express
the uptake and release of chlorhexidine per milligram
of pulp tissue or per square millimeter of dentin sur-
face, respectively.

The pulp and dentin specimens were placed in
screw-cap tubes and randomly divided into four equal
groups. Five milliliters of 0.2 percent chlorhexidine*
was added to the tubes of Groups A and C. ane millili-
ter of 1 percent chlorhexidine was added to the tubes of
Groups B and D. Two additional tubes with chlorhex-
idine solution but wihout pulp or dentin specimens
served as controls. After a treatment period of 20 min-
utes (Groups A and B) or 40 minutes (Groups C and
D), the solution from each tube was transferred to a 10
m!. flask. The tubes were then washed with 5 m!.
deionized water and the washing solution was trans-
ferred to the flasks. Enough deionized water was added
to each flask to adjust the final volume to 10m!. ane
milliliter of the solution in each flask was then trans-
ferred to screw-cap tubes, and 5 m!. of deionized water
and 0.5 m!. of 0.25 percent NaaCL solution was add-
ed. The tubes were shaken and allowed to stand for 30
minutes. They were then shaken again and the
chlorhexidine concentration was immediately evaluated
colorimetrically in a Klett-Summerson photoelectric

*Hibitane Imperial Chemical Industries, Limited, Macclesfield,
Chesire, England.

colorimeter, * previously zeroed with a water blank,
using filter No. 42.

Release of chlorhexidine

To assess chlorhexidine release from the treated pulp
and dentin specimens, 5 m!. of deionized water was
added to the tubes containing the original specimens
and to the control tubes without specimens. The speci-
mens were allowed to stand in the water for I hour or
20 hours. ane milliliter of each test solution was trans-

ferred to screw-cap tubes; and the amount of chlorhex-
idine released was analyzed as described above.

Acquisition of antibacterial properties by the
chlorhexidine-treated specimens

Fifty pulp specimens and fifty dentin specimens were
sterilized with ethylene oxide. Following appropriate
aeration, the specimens were randomly divided into
five equal groups. Group A and C specimens were
treated with 0.2 percent chlorhexidine solution for 20
and 40 minutes, respectively.Group B and D speci-

mens were treated with I percent chlorhemidine solu-
tion for similar periods. Positive contrai specimens
were treated with sterile saline solution for 30 minutes.

Five pulp and five dentin specimens from each group
were then transferred to sterile Petri dishes andincu-

bated at 37° C. for 1 week. The remaining pulp and
dentin specimens were transferred to sterile Petri dishes
and inoculated with a 24-hour culture of Streptococcus

faecalis grown in trypticase-soy broth containing 0.25
percent dextrose. Each inoculurri culture was standard-
ized to exhibit an absorbance of 0.50 at 520 nm. in a

Coleman spectrophotometer. t The inoculated speci-
mens were incubated at 37° C. for I hour to facilitate

*Klett Mfg. Co., New York, N. Y.
tColeman Junior lI-A Linear Absorbance Spectrophotometer,Model
620, Coleman Industries, Maywood, m.
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