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Abstract Background: Local anesthetics act by different mechanisms to produce their effects in control acute
and chronic pain. Methods: A total of 22 patients (14 female, 8 male) who need tooth apisectomy under infiltration
local anesthesia were examined in two situations: Before and after administration of local anesthesia. For all patients
salivary sample has been collected by salivette to estimate the level of opiorphin using ELISA Kits, the pain was
assessed after administration of local anesthesia using Visual Analogue Scale (VAS). Results: the results showed a
significant differences of salivary opiorphin before and after administration of local anesthesia (5.96+5.38) ng/ml
and (14.49+3.66) ng/ml respectively with p<0.05, the results also showed that the pain assessment by VAS was
(0.831+0.4587) with inverse correlation between the VAS and salivary opiorphin levels but with no significant
difference (p>0.05). Conclusions: local anesthetics (xylocaine 2%-+adrenalin 1:80,000) used in apisectomy by
infiltration technique produce a significant effects on salivary opiorphin (p<0.05) which may suggest a possible
effects of local anesthetic on enkephalin pathway and the possibility of using this parameter for measurements of
local anesthetic effects.
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1. Introduction

Local anesthetics are believed to be the most frequently
used drugs in clinical dentistry [1]. They are widely used
to prevent or treat acute pain; to treat inflammatory,
cancer related, and chronic pain [2], drugs classified as
local anesthetics reversibly block action potential
propagation in axons by preventing the sodium entry that
produces the potentials [3]. Both nociceptive and
neuropathic pain are targeted by this group of drug, and
any part of the nervous system , from the periphery to the
brain , may be where local anesthetic act to produce a
desired anesthetic or analgesic effects4].
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Figure 1. Typical local anesthetic. A: Ester type B: Amide type

All local anasthetics molecules in clinical use are
classified chemically as amides and esters. These agents
are weak bases, tertiary amines with three structures in
common as shown in Figure 1:

1- Aromatic group- confers lipid solubility and allows
nerve membrane penetration;

2- Intermediate chain - differentiates anesthetic as ester
or amide.

3- Amino group- contributes water solubility which
prevents precipitation of anesthetic [5].

opiorphin is an endogenous chemical compound first
isolated from human saliva. It has pain killing effects
greater than that of morphin and it works by stopping the
normal break down of enkephalins, natural pain —killing
opiod in spinal cord [6].

The visual analogue scale (VAS) measured on a scale
of 0-10 cm anchored by two end — points indicating the
two extremes: i.e "no ain" and "the worst possible pain”
the VAS has been reported to be easily understood by
patients, simple administer, reliable, and valid. The pain
intensity measured with the single VAS is referred to as
(recolled average) pain. The degree of intensity may be
divided as mild (0 -3 cm), moderate (4 -7 cm), and sever
(more than 7 cm) [7,8].

This study aims to compare the levels of opiorphin in
saliva before and after the administration of infiltration
local anesthesia for apisectomy and to estimate any
possible correlation between the effects of dental local
anesthesia (evaluated by VAS) and opiorphin level in saliva.
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2. Patients, Materials and Methods

This study was carried out at the specialized center for
dentistry in Mosul city / Iraq, from February 2013 to July
2013. A total number of 22 patients were included in this
study with an average age between (20- 40) year old.

All patients require infiltration LA injection for dental
treatment (Apisectomy) for maxillary teeth only, have no
history of compromised medical status, no recent use of
antibiotics or analgesic drugs (in the last one week), non-
pregnant or lactating females, non- smoker, non -
alcoholic, and agreed to participate in this study and
signed the consent form.

2.1. Study Design and Sample

1. Patient grouping: patients included in this study
were examined in two situations:

a. Patients group required a dental treatment
(Apisectomy) and were seated on a dental chair for dental
and clinical examination but before taking LA injection,
this group consisted of a total number of (22) patients (8
M, 14 F), their mean of age (20-40) years.

b. patients group taking LA injection (infiltration) for
dental treatments (Apisectomy), and consisted of a total
number of (22) patients (8 M,14 F), their mean of age (20-
40) year.

2. Drug used: Local anesthetic cartridge 1.8 ml
(lidocaine —hamein 2%+1:80.000 adrenalin) MOH/IRAQ

used to produce anesthesia by infiltration to maxillary
teeth [3], the anesthesia were administrated by the
researcher only for patients in a second situation only.

2.2. Salivary Sample Collection and Storage

Unstimulated saliva were collected for all patients
before and after taking local anesthetic injection by 5-7
minute by asking the patients to rinse his or her mouth
with 10 ml of tap water to remove food debris. Then
cotton-based techniques include using a simple cotton
dental roll of specialized devices (Salivette), a cotton roll
is sucked or chewed in patients mouth (cheek, floor of
mouth, and over the tongue) for a 1 minute, this allows the
saliva to be absorbed and collected in the swab in an easy
and hygienic fashion, all sample should be collected
between 9-11 am and should be clear of blood
contamination’[9].

Salivette then centrifuged at 3000 rpm for 10 min, and
the clear fluid sample at the bottom of tube is placed in
sterile eppendroff tube and stored at -20 C to be thawed
for analysis [10].

2.3. Subjective Measurement of Pain by VAS

Patients after taking LA by 5-7 min rated their pain
intensity using the horizontal visual analogue scale (VAS)
an a 10 —cm line , labeled with anchor from" no pain" to
"worst possible pain " as in Figure 2 [11].
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Figure 2. The visual analogue score (VAS)

2.4. Human Opiorphin Measurement

Measurement of human opiorphin was carried out using
ELISA kit (MyBioSource, USA). The test is a quantitative
sandwich enzyme immunoassay technique. Antibody
specific for opiorphin has been pre-coated onto a

microplate. The test was performed according to the
manufacturer instructions.

2.5. Data Analysis

The data obtained from this study were subjected to the
statistical analysis include descriptive and analytic
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methods. For descriptive way the mean of variance were
used, while one way Analysis of variance and Duncan's
Test for (intra — group comparison) and for (inter — group)
matching with 5% level of significance, paired t-test had
been used to compare between the studying group, and
Kruskal Wallis test was used to determine the mean value
of VAS while spearman test was used to estimate the
possible correlation between the studying parameters.

3. Results

A total of 22 patients participated in this study. Most of
them were females (63.6% females, 36.4% males) as
shown in Tablel.

The mean age of samples was 25.5 + 6.68 years for
female and 29.5 + 3.5 years for male with age range 20-40
years (Table 2).

Table 1. Distribution of the study samples according to sex analyzed
by ANOVA (one way analysis of variance)

Sex Number Percentage
Male 8 (36.4)
Female 14 (63.6)
Total 22 100

Table 2. The mean age and standard deviation of both sexes of the
study group

Sex Mean of age + SD Minim Maximum
Females 25.5+6.68 20 40
Males 295+35 20 40

SD: standard deviation

The results of this study performed by paired t-test
showed that the mean amount of opiorphin before taking
local anesthesia was(5.96 + 5.38) ng/ml while its amount
was( 14.49 + 3.66 ) ng/ml in patients after taking local
anesthesia with a significant differences between them (p
<.0.05) as shown in Table 3.

Table 3. Mean salivary opiorphin level pre and post — anesthetic administration analyzed by paired t-test

Parameters Before LA Mean+SD After LA Mean+SD

Difference Mean+SD

95% CI of difference | T-value DF P-value

Opiorphin ng/ml 5.96+5.38 14.49+3.66

-8.53+2.92 -10.39 -6.67 -10.105 25 <0.0001

The results of this study showed the measurement of
VAS in patients after administration of local anesthesia
performed by Kruskal Wallis test demonstrated that the
mean value was (0.831+0.4587) cm in patients undergo
Apisectomy of teeth (Table 4).

Table 4. The median and standard deviation of visual analogue scale
(VAS) after administration of local anesthesia analyzed by Kruskal
Wallis test

Median£SD
Parameter .
(min-max)
VAS 0.831+0.4587
(cm) (0_1.9)

The spearman correlation test results showed that there
are inverse correlation exist between VAS and salivary
opiorphin level in patients who undergo apisectomy after
administration of LA but with no significant difference
between them (p>0.05) as shown in Table 5.

Table 5. Pearson correlation between visual analogue scale (VAS)
and opiorphin level

Parameter VAS
Opiorohi -0.30
iorphin
piorp 0.4

Note : upper bold fig (correlation coefficient r), lower figure
(p-value), analysis were performed by spearman correlation test

4. Discussion

This study aims to compare the levels of opiorphin in
saliva before and after the administration of infiltration
local anesthesia for apisectomy and to estimate any
possible correlation between the effects of dental local
anesthesia(evaluated by VAS) and opiorphin level in
saliva.

The results of this study showed that opiorphin level
before and after administration of local anesthesia was
ranged between (5.96-14.49) ng/ml within the normal
range of salivary opiorphin (2.8-25.9) ng/ml [12].

The results of this study showed a significant effects of
local anesthesia on opiorphin salivary levels which
demonstrated by the different in the levels of salivary
opiorphin between patients before and after administration
of LA, Local anesthetics form the backbone of pain
control techniques in dentistry. Local anesthetics are the
safest and the most effective drugs in medicine for the
prevention and management of pain [13]. There was no
previous study on the possible relation between local
anesthesia and salivary opiorphin levels. The possible
explanation is that the temporary loss of sensation
(produced by local anesthesia) including pain in one part
of the body produced by a topically applied or injected
agent without depressing the level of consciousness *%.
The nerve membrane is the site at which local anesthetics
exert their pharmacologic actions. Many theories have
been promulgated over the years to explain the mechanism
of action of local anesthetics, including the acetylcholine,
calcium displacement, and surface charge theories. Two
other theories, membrane expansion and specific receptor,
are given credence today [3]. Although pain is a subjective
experience, there are two basic types of pain differing in
their etiology and physiopathology: acute and chronic pain.
Acute pain is self-limiting, usually concordant with the
degree of on-going tissue damage, and remitting with
resolution of the injury. It is nociceptive in nature.
Chronic pain is not self-limiting, inadequately treated, and
predominantly neuropathic in nature, leading to peripheral
and/or central nociceptive sensitization[15], Both types
are affected by local anesthesia [2] and it was
demonstrated in this study by subjective assessment of
pain using VAS which showed mild pain score (< 2 cm )
for all patients.

The physiological opioid pathways are a predominant
part of an endogenous nociceptive-modulating system that
counterbalances the activity of pain transmission pathways.
The most important endogenous opioid peptides, the
enkephalins, play a major role in the dynamic control of
pain perception [16]. Enkephalins interact with high
affinity, with both the mu (p) and delta (d)-opioid
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receptors, present on synaptic membranes of opioid and
target neurons. Because of their high intrinsic efficacy,
enkephalins need to occupy a smaller proportion of opioid
receptors than morphine to elicit the same antinociceptive
responses. Central administration of enkephalins appears
to trigger a strong, but brief, analgesic responses due to
their rapid inactivation by the concomitant action of two
membrane-bound metallo-ectopeptidases which are co-
located with opioid receptors, namely, neutral
endopeptidase (NEP EC3.4.21.11) and aminopeptidase-N
(AP-N EC3.4.11.2) [17]. Increasing the lifetime of
circulating enkephalins, released in response to
nociceptive stimuli, by inhibiting their degradation is,
therefore, an effective method to increase their
bioavailability and thus to enhance their physiological
actions and particularly their analgesic potency [18].

One approach of new analgesic compounds relies on
the potentiating of the enkephalin action by using small —
molecule inhibitors of their catabolism. The targets of this
long pursued drug discovery concepts are the enkephalin-
degrading ectoenzyme aminopeptidaseN (APN) and
neprilysin (NEP). Opiorphin ables to bind and inhibit both
human aminopeptidase in vitro [19], Opiorphin inhibits
three proteases: neutral ecto-endopeptidase (MME), ecto-
aminopeptidaseN (ANPEP) and perhaps also a dipeptidyl
peptidase (DPP3), such action extends the duration of
enkephalin effects where natural pain killers are released [20].

The increased levels of opiorphin during local
anesthetic administration in this study may suggest
possible relation between local anesthesia analgesic
effects and enkephalin degredation pathway. A suggestion
of future study is to evaluate the effects of different type
of local anesthetics, and different methods of
administration on opiorphin salivary level.

5. Conclusion

Local anesthetics (xylocaine 2%-+adrenalin 1:80,000)
used in apisectomy by infiltration technique produce a
significant effects on salivary opiorphin (p < 0.05) which
may suggest a possible effects of local anesthetic on
enkephalin pathway and possible new concept in its
mechanism of action and the possibility of using this
parameter for measurements of local anesthetic effects.

M.A. contributed to patient selection, data collection
and writing up of the first draft of the paper T.A.
contributed through preparing study design and data
analysis and M.T. contributed to the immunological tests
and analysis of results.
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