Human Salivary Biomarkers associated with
Painful Temporomandibular Disorders
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mastication, the temporomandibular joint (TMJ), or both.1
amylase5,6

(NGF),2

C-Reactive Protein

(CRP),3,4

and

have been associated with different chronic pains.

 Alpha-amylase also appears to be a marker of

 Salivary

CRP

levels

were

significantly

different

between TMD cases and controls. No difference was
found in the levels of NGF and amylase (Figures 1-3).

 Higher levels of current (*P = 0.03) and severe pain
intensity (*P = 0.03) were associated with the
increase of CRP levels (Figures 4 and 5).
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 Painful TMDs are characterized by pain in the muscles of
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Figure 4: Linear regression analysis: CRP levels and
pain intensity, among all participants.

Salivary α-Amylase levels

 To assess whether there is a significant difference in NGF, CRP and
α-amylase levels between TMD-related pain cases and controls;
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from the National Institute of Dental and Craniofacial Research’s
Temporomandibular Joint Implant Registry and Repository (NIDCR’s
TIRR). This study was approved by the institutional review board of
the Jewish General Hospital and University of Minnesota.
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• Data from 124 participants with TMD and 97 controls were obtained

• Transition from acute to chronic pain.
 Investigation of how these markers are
modified after TMD treatment.
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Figure 5: Linear regression analysis: CRP levels and
pain intensity among severe cases.

 Severe pain intensity (> 4 0-10 NRS) was positively
related to NGF (P = 0.004) (Figure 6).
 A borderline association was noted with amylase
(P = 0.07) (Figure 7).
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Figures 1-3. Levels of CRP, α-amylase and NGF between
cases and controls. *P < 0.05.

β = 0.38

• Painful TMD diagnosis was determined by clinical examination

Index (CMI).8
• CMI examination items were redesigned to conform precisely to those
specified for the Research Diagnostic Criteria9 for TMD.
• Unstimulated whole saliva was collected on the same day of the
clinical examination.
• Blinded laboratory assays were performed to measure the NGF, CRP
and amylase levels using commercially available ELISA kits.
• MANOVA and linear regression models were used. These analyses
were adjusted by age and gender.

 CRP levels were associated with current pain
intensity (β = 0.70, P=0.02) among those with long
pain duration.

Figure 6: Pain intensity and NGF levels

 NGF was related to moderate to severe current pain
intensity (β=0.66, P = 0.005) among participants with
pain duration between 12 and 27 years (3 quartile).

Pain intensity

conducted by calibrated clinicians using a Modified Craniomandibular

 Biomarkers related to:
• Joint and muscle disorders;
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 To evaluate whether pain intensity is associated with NGF, CRP and
α-amylase levels.

 NGF seems to be biomarker specific for
pain severity.
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[Julius and Basbaum, 2001]

 Amylase levels were not associated with
current pain intensity.

Future direction
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 NGF levels were associated with pain
intensity only among those with severe
pain.

 CRP appears to be a marker for TMD
and for pain intensity.
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 CRP levels were related to TMD and to
pain intensity, regardless of severity of
the pain.

 Amylase was related to severe current pain intensity
(β = -7.5, P=0.02) among participants with pain for
more than 27 years (4 quartile).

Figure 7: Pain intensity and α-amylase levels

β = -0.02
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