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Researchers identify immune culprits linked to inflammation and bone loss in gum disease
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Researchers identify immune culprits linked to inflammation and
bone loss in gum disease

October 17, 2018, NIH/National Institute of Dental and Craniofacial Research

Healthy Bacteria ——

Severe Tissue
Inflammation

Th17
Bone Loss

A new study led by NIDCR clinical investigator Dr. Niki Moutsopoulos suggests that periodontal disease
is driven by Th17 immune cells, which are triggered by an unhealthy bacterial community. Credit:
National Institute of Dental and Craniofacial Research, NIH

An unhealthy population of microbes in the mouth triggers specialized
immune cells that inflame and destroy tissues, leading to the type of bone
loss associated with a severe form of gum disease, according to a new study
in mice and humans. The research, led by scientists from the National
Institute of Dental and Craniofacial Research (NIDCR) at the National
Institutes of Health and the University of Pennsylvania School of Dental
Medicine, Philadelphia, could have implications for new treatment
approaches for the condition. The findings appear online Oct. 17, 2018, in
Science Translational Medicine.

Periodontal disease is a common
disorder that affects nearly half of
American adults over age 30, and 70
percent of adults 65 and older. In those
affected, bacteria trigger inflammation of
the tissues that surround the teeth,
which can lead to loss of bone and teeth
in an advanced stage of the disease
called periodontitis.

"We've known for years that microbes

stimulate inflammation. Removing

bacteria by tooth-brushing and dental
care controls inflammation, but not permanently, suggesting there are other
factors at play," said study senior author Niki Moutsopoulos, D.D.S., Ph.D., a
clinical investigator at NIDCR. "Our results suggest that immune cells known
as T helper 17 cells are drivers of this process, providing the link between
oral bacteria and inflammation."

Moutsopoulos and colleagues observed that T helper (Th) 17 cells were
much more prevalent in the gum tissue of humans with periodontitis than in
the gums of their healthy counterparts, and that the amount of Th17 cells
correlated with disease severity.
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Th17 cells normally live in so-called barrier sites—such as the mouth, skin,
and digestive tract—where germs make first contact with the body. Th17 cells
are known to protect against oral thrush, a fungal infection of the mouth, but
they are also linked to inflammatory diseases such as psoriasis and colitis,
suggesting that they play dual roles in health and disease.

To better understand this dynamic, the NIDCR scientists teamed up with an
NIDCR-funded research group led by study senior author George
Hajishengallis, D.D.S., Ph.D., at the University of Pennsylvania School of
Dental Medicine and colleagues from NIH's National Institute of Allergy and
Infectious Diseases (NIAID) and National Cancer Institute (NCI).

The scientists found that similar to humans, more Th17 cells accumulated in
the gums of mice with periodontitis compared to healthy mice, which served
as a control group.

To see if the oral microbiome might be the trigger for Th17 cell accumulation,
the researchers placed mice on a broad-spectrum antibiotic cocktail. They
found that eliminating oral microbes prevented expansion of Th17 cells in the
gums of mice with periodontitis while leaving other immune cells unaffected,
suggesting an unhealthy bacterial population triggers Th17 cell accumulation.

Next, the group wanted to know if blocking Th17 cells could lessen
periodontal disease. When the scientists genetically engineered mice to lack
Th17 cells, or gave the animals a small-molecule drug that prevents Th17 cell
development, they saw similar outcomes: reduced bone loss from
periodontitis. RNA analysis showed the Th17-blocking drug led to reduced
expression of genes involved in inflammation, tissue destruction, and bone
loss, suggesting that Th17 cells may mediate these processes in
periodontitis.

Finally, the researchers studied a group of 35 patients at the NIH Clinical
Center with a gene defect causing them to lack Th17 cells. The scientists
reasoned that if Th17 cells are as important to periodontitis as the animal
studies suggested, not having Th17 cells should protect against gum disease.
This is indeed what the group found—the patients were less susceptible to
the condition and had less inflammation and bone loss compared to age- and
gender-matched volunteers.

"Our clinical observations point to the relevance of our animal studies to
humans and provide further evidence that Th17 cells are drivers of
periodontitis," said NIDCR researcher Nicolas Dutzan, Ph.D., first author of
the paper.

"These results provide key insights into the mechanisms that underlie
development of periodontal disease," said NIDCR Director Martha J.
Somerman, D.D.S., Ph.D. "Importantly, they also offer compelling evidence
for therapeutic targeting of specific cells, which might eventually help us
provide better treatment and more relief to patients with this common
disease."

Explore further: Research reveals surprising health benefits of
chewing your food

More information: N. Dutzan el al., "A dysbiotic microbiome triggers TH17
cells to mediate oral mucosal immunopathology in mice and humans,"
Science Translational Medicine (2018). stm.sciencemag.org/lookup/doi/ ...
scitransimed.aat0797
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feedback to editors

Provided by: NIH/National Institute of Dental and
Craniofacial Research

https://medicalxpress.com/news/2018-10-immune-culprits-linked-inflammation-bone.html 2/4


https://medicalxpress.com/journals/science-translational-medicine/
https://medicalxpress.com/journals/science-translational-medicine/
http://stm.sciencemag.org/
https://medicalxpress.com/tags/periodontal+disease/
https://medicalxpress.com/tags/bone+loss/
https://medicalxpress.com/tags/gum+disease/
https://medicalxpress.com/tags/cells/
https://medicalxpress.com/news/2017-01-reveals-health-benefits-food.html
http://stm.sciencemag.org/lookup/doi/10.1126/scitranslmed.aat0797
https://twitter.com/home?status=https://medicalxpress.com/news/2018-10-immune-culprits-linked-inflammation-bone.html%20via%20@medical_xpress
https://plus.google.com/share?url=https://medicalxpress.com/news/2018-10-immune-culprits-linked-inflammation-bone.html

12/18/2018 Researchers identify immune culprits linked to inflammation and bone loss in gum disease

Related Stories

Research reveals surprising health
benefits of chewing your food

January 19, 2017
L Scientists have shown that chewing your food properly can
boost your mouth's immune system to protect you against
iliness.

- Igniting the rheumatoid arthritis flame

¢ through a cellular cascade  may 30, 2018
- Chronic inflammatory disorders, including autoimmune
e > diseases such as rheumatoid arthritis, involve the action of
| various inflammatory molecules (cytokines) produced by
cells of the immune system. One such cytokine, IL-17, ...

0 comments

Commenting is closed for this article.

We recommend

Chewing your food could protect against
infection
Honor Whiteman, Medical News Today

Should we blame our genes for the bacteria
behind tooth decay?

Catharine Paddock PhD, Medical News Today

High-salt diet may kill off 'good' gut bacteria

Medical News Today

Powered by

top Help Science X Account Feature Stories

Recommended for you

Oral cancer prognostic signature

identified pecembers, 2018

Researchers in Brazil have identified a correlation between
oral cancer progression and the abundance of certain proteins
present in tumor tissue and saliva. The discovery offers a
parameter for predicting progression of ...

Much-needed new antibiotic shows

great promise for treating gum disease
‘ October 23, 2018
A new antibiotic being developed at the University of Virginia
School of Medicine appears ideal for battling periodontal
disease, the leading cause of tooth loss in adults, according to
dental researchers at Virainia Commonwealth ...

University of Buffalo Wins $4M for Study of
Oral Microbiome, Periodontal Disease

GenomeWeb

Oral Microbiome Influences Risk of
Esophageal Cancer Development

GenomeWeb

Changes to Gut Bugs

GenomeWeb

Android app Connect

https://medicalxpress.com/news/2018-10-immune-culprits-linked-inflammation-bone.html 3/4


https://www.googleadservices.com/pagead/aclk?sa=L&ai=C50KAJHkYXIP6JNXBrQGFyZbwAam43-dTxIGKxIkHwI23ARABIPa2hQIoAmCr7LGF4BigAfXyvc8DyAEB4AIAqAMByAMKqgSgAk_QpuY3pDIGXETim8rhHAYXXZ6Eb8b70NNE9sppbENvv2zASurX9D-qpFdhg73-30M1rjIhkW88Xc15RjEc600WuMo4h9EZNCPeCwi4KvegUpQXHyNwRLkt0y4gSBrDPqT8FoaD-pVwjZs3zWaa1dm_wKJrQq1om8eZrG14UiJv6xl3VeuvaS3adenYK8X95uZn0HBZVdD94hhj4onpyvgsxefflBzJ6q1HB8AAHhfGIahbnl-8ucOTqPGAgCl0KlR2Z49E3cZyt0eikxI9onQMJAJB88YVpANZYnHCozU0D7Zzr8Ydn0OLazyPG-lGVh58ME_OJtkIcxKsKXxAZqlLvV2oTL2Oio4kHO30jZG2FcUiXq0O3zKhfmJIgxn3DuAEAZAGAYAH84zCMIgHAZAHAqgHjs4bqAfVyRuoB6gGqAe6BqgH2csbqAfPzBuoB6a-G9gHAdIIBggAEAIYAbEJe25lSci4EACACgHYEws&ae=1&num=1&cid=CAMSeQClSFh3--irM7St5ZVx7BCE6lSongSu4YnS5VDL0JLpZumV-NUnthOTGBfkFahSNBxcoTnwSIzim9pT1cySisgZvosspwKXyWR2KZ7XbQatGgbZ_XLwzIl5AEWWKO0eHi2SA6e8Au2_aQ9kTrxxNYeUbOGu80sf_VY&sig=AOD64_1MMWGpIU4rGzDfrjqLR0YLWA78YA&client=ca-pub-0536483524803400&nx=CLICK_X&ny=CLICK_Y&nb=0&adurl=https://securessl.naturalhealthreports.net/products/136/5-worst-foods-for-arthritis-and-joint-pain%3Futm_type%3Dpaid%26utm_source%3DGoogle%26utm_campaign%3DNHR%2520-%25205WF%2520-%2520Display%26utm_content%3Dnull%26utm_medium%3DCPC%26utm_term%3D%26gclid%3DCj0KCQiAr93gBRDSARIsADvHiOr0-N1gvcxRVed2l68AVhSUC1Y2BImwmojrckTqd0Mzrouc-LZXeGEaAhzcEALw_wcB
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C50KAJHkYXIP6JNXBrQGFyZbwAam43-dTxIGKxIkHwI23ARABIPa2hQIoAmCr7LGF4BigAfXyvc8DyAEB4AIAqAMByAMKqgSgAk_QpuY3pDIGXETim8rhHAYXXZ6Eb8b70NNE9sppbENvv2zASurX9D-qpFdhg73-30M1rjIhkW88Xc15RjEc600WuMo4h9EZNCPeCwi4KvegUpQXHyNwRLkt0y4gSBrDPqT8FoaD-pVwjZs3zWaa1dm_wKJrQq1om8eZrG14UiJv6xl3VeuvaS3adenYK8X95uZn0HBZVdD94hhj4onpyvgsxefflBzJ6q1HB8AAHhfGIahbnl-8ucOTqPGAgCl0KlR2Z49E3cZyt0eikxI9onQMJAJB88YVpANZYnHCozU0D7Zzr8Ydn0OLazyPG-lGVh58ME_OJtkIcxKsKXxAZqlLvV2oTL2Oio4kHO30jZG2FcUiXq0O3zKhfmJIgxn3DuAEAZAGAYAH84zCMIgHAZAHAqgHjs4bqAfVyRuoB6gGqAe6BqgH2csbqAfPzBuoB6a-G9gHAdIIBggAEAIYAbEJe25lSci4EACACgHYEws&ae=1&num=1&cid=CAMSeQClSFh3--irM7St5ZVx7BCE6lSongSu4YnS5VDL0JLpZumV-NUnthOTGBfkFahSNBxcoTnwSIzim9pT1cySisgZvosspwKXyWR2KZ7XbQatGgbZ_XLwzIl5AEWWKO0eHi2SA6e8Au2_aQ9kTrxxNYeUbOGu80sf_VY&sig=AOD64_1MMWGpIU4rGzDfrjqLR0YLWA78YA&client=ca-pub-0536483524803400&nx=CLICK_X&ny=CLICK_Y&nb=7&adurl=https://securessl.naturalhealthreports.net/products/136/5-worst-foods-for-arthritis-and-joint-pain%3Futm_type%3Dpaid%26utm_source%3DGoogle%26utm_campaign%3DNHR%2520-%25205WF%2520-%2520Display%26utm_content%3Dnull%26utm_medium%3DCPC%26utm_term%3D%26gclid%3DCj0KCQiAr93gBRDSARIsADvHiOr0-N1gvcxRVed2l68AVhSUC1Y2BImwmojrckTqd0Mzrouc-LZXeGEaAhzcEALw_wcB
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C50KAJHkYXIP6JNXBrQGFyZbwAam43-dTxIGKxIkHwI23ARABIPa2hQIoAmCr7LGF4BigAfXyvc8DyAEB4AIAqAMByAMKqgSgAk_QpuY3pDIGXETim8rhHAYXXZ6Eb8b70NNE9sppbENvv2zASurX9D-qpFdhg73-30M1rjIhkW88Xc15RjEc600WuMo4h9EZNCPeCwi4KvegUpQXHyNwRLkt0y4gSBrDPqT8FoaD-pVwjZs3zWaa1dm_wKJrQq1om8eZrG14UiJv6xl3VeuvaS3adenYK8X95uZn0HBZVdD94hhj4onpyvgsxefflBzJ6q1HB8AAHhfGIahbnl-8ucOTqPGAgCl0KlR2Z49E3cZyt0eikxI9onQMJAJB88YVpANZYnHCozU0D7Zzr8Ydn0OLazyPG-lGVh58ME_OJtkIcxKsKXxAZqlLvV2oTL2Oio4kHO30jZG2FcUiXq0O3zKhfmJIgxn3DuAEAZAGAYAH84zCMIgHAZAHAqgHjs4bqAfVyRuoB6gGqAe6BqgH2csbqAfPzBuoB6a-G9gHAdIIBggAEAIYAbEJe25lSci4EACACgHYEws&ae=1&num=1&cid=CAMSeQClSFh3--irM7St5ZVx7BCE6lSongSu4YnS5VDL0JLpZumV-NUnthOTGBfkFahSNBxcoTnwSIzim9pT1cySisgZvosspwKXyWR2KZ7XbQatGgbZ_XLwzIl5AEWWKO0eHi2SA6e8Au2_aQ9kTrxxNYeUbOGu80sf_VY&sig=AOD64_1MMWGpIU4rGzDfrjqLR0YLWA78YA&client=ca-pub-0536483524803400&nx=CLICK_X&ny=CLICK_Y&nb=8&adurl=https://securessl.naturalhealthreports.net/products/136/5-worst-foods-for-arthritis-and-joint-pain%3Futm_type%3Dpaid%26utm_source%3DGoogle%26utm_campaign%3DNHR%2520-%25205WF%2520-%2520Display%26utm_content%3Dnull%26utm_medium%3DCPC%26utm_term%3D%26gclid%3DCj0KCQiAr93gBRDSARIsADvHiOr0-N1gvcxRVed2l68AVhSUC1Y2BImwmojrckTqd0Mzrouc-LZXeGEaAhzcEALw_wcB
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C50KAJHkYXIP6JNXBrQGFyZbwAam43-dTxIGKxIkHwI23ARABIPa2hQIoAmCr7LGF4BigAfXyvc8DyAEB4AIAqAMByAMKqgSgAk_QpuY3pDIGXETim8rhHAYXXZ6Eb8b70NNE9sppbENvv2zASurX9D-qpFdhg73-30M1rjIhkW88Xc15RjEc600WuMo4h9EZNCPeCwi4KvegUpQXHyNwRLkt0y4gSBrDPqT8FoaD-pVwjZs3zWaa1dm_wKJrQq1om8eZrG14UiJv6xl3VeuvaS3adenYK8X95uZn0HBZVdD94hhj4onpyvgsxefflBzJ6q1HB8AAHhfGIahbnl-8ucOTqPGAgCl0KlR2Z49E3cZyt0eikxI9onQMJAJB88YVpANZYnHCozU0D7Zzr8Ydn0OLazyPG-lGVh58ME_OJtkIcxKsKXxAZqlLvV2oTL2Oio4kHO30jZG2FcUiXq0O3zKhfmJIgxn3DuAEAZAGAYAH84zCMIgHAZAHAqgHjs4bqAfVyRuoB6gGqAe6BqgH2csbqAfPzBuoB6a-G9gHAdIIBggAEAIYAbEJe25lSci4EACACgHYEws&ae=1&num=1&cid=CAMSeQClSFh3--irM7St5ZVx7BCE6lSongSu4YnS5VDL0JLpZumV-NUnthOTGBfkFahSNBxcoTnwSIzim9pT1cySisgZvosspwKXyWR2KZ7XbQatGgbZ_XLwzIl5AEWWKO0eHi2SA6e8Au2_aQ9kTrxxNYeUbOGu80sf_VY&sig=AOD64_1MMWGpIU4rGzDfrjqLR0YLWA78YA&client=ca-pub-0536483524803400&nx=CLICK_X&ny=CLICK_Y&nb=1&adurl=https://securessl.naturalhealthreports.net/products/136/5-worst-foods-for-arthritis-and-joint-pain%3Futm_type%3Dpaid%26utm_source%3DGoogle%26utm_campaign%3DNHR%2520-%25205WF%2520-%2520Display%26utm_content%3Dnull%26utm_medium%3DCPC%26utm_term%3D%26gclid%3DCj0KCQiAr93gBRDSARIsADvHiOr0-N1gvcxRVed2l68AVhSUC1Y2BImwmojrckTqd0Mzrouc-LZXeGEaAhzcEALw_wcB
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZVL1JHkYXIP6JNXBrQGFyZbwAfz1jOtS9cuj1tQH_oLAkO0LEAIg9raFAigCYKvssYXgGKAB9fm80wPIAQHgAgCoAwHIAwqqBKACT9D2zCmkMQZcROKbyuEcBhddnoRvxvvQ00T2ymlsQ2-_bMBK6tf0P6qkV2GDvf7fQzWuMiGRbzxdzXlGMRzrTRa4yjiH0Rk0I94LCLgq96BSlBcfI3BEuS3TLiBIGsM-pPwWhoP6lXCNmzfNZprV2b_AomtCrWibx5msbXhSIm_rGXdV669pVdpk6dg7_d3n5mfQcFlV0P3iGGPiienK-CzF59-UHMnqrUcHwAAeF8YhqFueX7y5w5Oo8YCAKXQqVHZnj0TdxnK3R6KTEj2idAwkAkHzxhWkA1liccKjNTQPtnOvxh2fQ4trPI8b6UZWHnwwT84m2QhzEqwpfEBmqUu9XahMvY7CiCUA7fSNkbYVxSJerQ7fMqF-YkiDGfcO4AQBkAYBgAfzhcMsiAcBkAcCqAeOzhuoB9XJG6gHqAaoB7oGqAfZyxuoB8_MG6gHpr4b2AcB0ggGCAAQAhgBsQk3-fGRDj12l4AKAdgTDA&ae=1&num=2&cid=CAMSeQClSFh3z1aC6KWAoH1dy31-visVzLWdbK_XI9U3kBu-8iVSKdaj_rewo4cBKEIMaKBTwU_IqW9ZllYvn8IhSAi9c5XAB9EGLzW9A1BzlZV23d1OEofMHZry1w2QLb-s6f-fcrREwyS7h4EY2BnOVbV3DB25fn9k-BM&sig=AOD64_0XM4agMyH9zPcMlyAVyYbxC6YTTg&client=ca-pub-0536483524803400&nx=CLICK_X&ny=CLICK_Y&nb=0&adurl=https://www.nutreance.com/articles/redimind%3Futm_medium%3Dgoogle_display%26utm_campaign%3Dredimind_gb_custom_intent%26utm_source%3Dmedicalxpress.com%26utm_term%3D%26gclid%3DCj0KCQiAr93gBRDSARIsADvHiOq2nno5-49L-zh63Z3mHBbmScmm4X6wHtSWXFtu6Uuvfi2pQxWuJXUaAlthEALw_wcB
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZVL1JHkYXIP6JNXBrQGFyZbwAfz1jOtS9cuj1tQH_oLAkO0LEAIg9raFAigCYKvssYXgGKAB9fm80wPIAQHgAgCoAwHIAwqqBKACT9D2zCmkMQZcROKbyuEcBhddnoRvxvvQ00T2ymlsQ2-_bMBK6tf0P6qkV2GDvf7fQzWuMiGRbzxdzXlGMRzrTRa4yjiH0Rk0I94LCLgq96BSlBcfI3BEuS3TLiBIGsM-pPwWhoP6lXCNmzfNZprV2b_AomtCrWibx5msbXhSIm_rGXdV669pVdpk6dg7_d3n5mfQcFlV0P3iGGPiienK-CzF59-UHMnqrUcHwAAeF8YhqFueX7y5w5Oo8YCAKXQqVHZnj0TdxnK3R6KTEj2idAwkAkHzxhWkA1liccKjNTQPtnOvxh2fQ4trPI8b6UZWHnwwT84m2QhzEqwpfEBmqUu9XahMvY7CiCUA7fSNkbYVxSJerQ7fMqF-YkiDGfcO4AQBkAYBgAfzhcMsiAcBkAcCqAeOzhuoB9XJG6gHqAaoB7oGqAfZyxuoB8_MG6gHpr4b2AcB0ggGCAAQAhgBsQk3-fGRDj12l4AKAdgTDA&ae=1&num=2&cid=CAMSeQClSFh3z1aC6KWAoH1dy31-visVzLWdbK_XI9U3kBu-8iVSKdaj_rewo4cBKEIMaKBTwU_IqW9ZllYvn8IhSAi9c5XAB9EGLzW9A1BzlZV23d1OEofMHZry1w2QLb-s6f-fcrREwyS7h4EY2BnOVbV3DB25fn9k-BM&sig=AOD64_0XM4agMyH9zPcMlyAVyYbxC6YTTg&client=ca-pub-0536483524803400&nx=CLICK_X&ny=CLICK_Y&nb=7&adurl=https://www.nutreance.com/articles/redimind%3Futm_medium%3Dgoogle_display%26utm_campaign%3Dredimind_gb_custom_intent%26utm_source%3Dmedicalxpress.com%26utm_term%3D%26gclid%3DCj0KCQiAr93gBRDSARIsADvHiOq2nno5-49L-zh63Z3mHBbmScmm4X6wHtSWXFtu6Uuvfi2pQxWuJXUaAlthEALw_wcB
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZVL1JHkYXIP6JNXBrQGFyZbwAfz1jOtS9cuj1tQH_oLAkO0LEAIg9raFAigCYKvssYXgGKAB9fm80wPIAQHgAgCoAwHIAwqqBKACT9D2zCmkMQZcROKbyuEcBhddnoRvxvvQ00T2ymlsQ2-_bMBK6tf0P6qkV2GDvf7fQzWuMiGRbzxdzXlGMRzrTRa4yjiH0Rk0I94LCLgq96BSlBcfI3BEuS3TLiBIGsM-pPwWhoP6lXCNmzfNZprV2b_AomtCrWibx5msbXhSIm_rGXdV669pVdpk6dg7_d3n5mfQcFlV0P3iGGPiienK-CzF59-UHMnqrUcHwAAeF8YhqFueX7y5w5Oo8YCAKXQqVHZnj0TdxnK3R6KTEj2idAwkAkHzxhWkA1liccKjNTQPtnOvxh2fQ4trPI8b6UZWHnwwT84m2QhzEqwpfEBmqUu9XahMvY7CiCUA7fSNkbYVxSJerQ7fMqF-YkiDGfcO4AQBkAYBgAfzhcMsiAcBkAcCqAeOzhuoB9XJG6gHqAaoB7oGqAfZyxuoB8_MG6gHpr4b2AcB0ggGCAAQAhgBsQk3-fGRDj12l4AKAdgTDA&ae=1&num=2&cid=CAMSeQClSFh3z1aC6KWAoH1dy31-visVzLWdbK_XI9U3kBu-8iVSKdaj_rewo4cBKEIMaKBTwU_IqW9ZllYvn8IhSAi9c5XAB9EGLzW9A1BzlZV23d1OEofMHZry1w2QLb-s6f-fcrREwyS7h4EY2BnOVbV3DB25fn9k-BM&sig=AOD64_0XM4agMyH9zPcMlyAVyYbxC6YTTg&client=ca-pub-0536483524803400&nx=CLICK_X&ny=CLICK_Y&nb=8&adurl=https://www.nutreance.com/articles/redimind%3Futm_medium%3Dgoogle_display%26utm_campaign%3Dredimind_gb_custom_intent%26utm_source%3Dmedicalxpress.com%26utm_term%3D%26gclid%3DCj0KCQiAr93gBRDSARIsADvHiOq2nno5-49L-zh63Z3mHBbmScmm4X6wHtSWXFtu6Uuvfi2pQxWuJXUaAlthEALw_wcB
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZVL1JHkYXIP6JNXBrQGFyZbwAfz1jOtS9cuj1tQH_oLAkO0LEAIg9raFAigCYKvssYXgGKAB9fm80wPIAQHgAgCoAwHIAwqqBKACT9D2zCmkMQZcROKbyuEcBhddnoRvxvvQ00T2ymlsQ2-_bMBK6tf0P6qkV2GDvf7fQzWuMiGRbzxdzXlGMRzrTRa4yjiH0Rk0I94LCLgq96BSlBcfI3BEuS3TLiBIGsM-pPwWhoP6lXCNmzfNZprV2b_AomtCrWibx5msbXhSIm_rGXdV669pVdpk6dg7_d3n5mfQcFlV0P3iGGPiienK-CzF59-UHMnqrUcHwAAeF8YhqFueX7y5w5Oo8YCAKXQqVHZnj0TdxnK3R6KTEj2idAwkAkHzxhWkA1liccKjNTQPtnOvxh2fQ4trPI8b6UZWHnwwT84m2QhzEqwpfEBmqUu9XahMvY7CiCUA7fSNkbYVxSJerQ7fMqF-YkiDGfcO4AQBkAYBgAfzhcMsiAcBkAcCqAeOzhuoB9XJG6gHqAaoB7oGqAfZyxuoB8_MG6gHpr4b2AcB0ggGCAAQAhgBsQk3-fGRDj12l4AKAdgTDA&ae=1&num=2&cid=CAMSeQClSFh3z1aC6KWAoH1dy31-visVzLWdbK_XI9U3kBu-8iVSKdaj_rewo4cBKEIMaKBTwU_IqW9ZllYvn8IhSAi9c5XAB9EGLzW9A1BzlZV23d1OEofMHZry1w2QLb-s6f-fcrREwyS7h4EY2BnOVbV3DB25fn9k-BM&sig=AOD64_0XM4agMyH9zPcMlyAVyYbxC6YTTg&client=ca-pub-0536483524803400&nx=CLICK_X&ny=CLICK_Y&nb=1&adurl=https://www.nutreance.com/articles/redimind%3Futm_medium%3Dgoogle_display%26utm_campaign%3Dredimind_gb_custom_intent%26utm_source%3Dmedicalxpress.com%26utm_term%3D%26gclid%3DCj0KCQiAr93gBRDSARIsADvHiOq2nno5-49L-zh63Z3mHBbmScmm4X6wHtSWXFtu6Uuvfi2pQxWuJXUaAlthEALw_wcB
https://adssettings.google.com/whythisad?reasons=AB3afGEAAAB3W1tbW251bGwsWzJdLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsdHJ1ZV0sW11dXV2YhdKBk3zD4Jgc5Z3TNxIiJbZg4kzKMmEDLKZwvAxEuy5d_yXGLRtrp2bohv8IUHEz5zM7zPE5TL0nOKxphScUyxEopGnSQg1bgDORvVnClzdufO1T8IPgP3JipM725MeFHqZrRjxbFhzNgz1hWayQ3K0LBy_h8u9W3rb8mBjABAzfITbsoYny5qwEDWAbeRPI7CrD_LGdpb8BdVplMtgfGblsT-pG-WpB1LmtKT8WSw_typBm_NI-boOzgQNZgzq2p92v9ginyWOifcy8Qleih5NLZoAwpKFGqB9qRttDOPF08GbujPaBVoeOBg47ZZymGPLaC5BWi9d4kvl_ftfD,oQ_5wKBwl4xSz5_6ROcdmA&source=display&cbt=QXMlS3Q8HPcIxIGKxIkHEJH9nasFGPurtjEiHHd3dy5uYXR1cmFsaGVhbHRocmVwb3J0cy5uZXQyCAgFExi5qgMUQhdjYS1wdWItMDUzNjQ4MzUyNDgwMzQwMEgAWAFwAXoFCAMSARc&cv=https://googleads.g.doubleclick.net/pagead/conversion/%3Fai%3DC50KAJHkYXIP6JNXBrQGFyZbwAam43-dTxIGKxIkHwI23ARABIPa2hQIoAmCr7LGF4BigAfXyvc8DyAEB4AIAqAMByAMKqgSgAk_QpuY3pDIGXETim8rhHAYXXZ6Eb8b70NNE9sppbENvv2zASurX9D-qpFdhg73-30M1rjIhkW88Xc15RjEc600WuMo4h9EZNCPeCwi4KvegUpQXHyNwRLkt0y4gSBrDPqT8FoaD-pVwjZs3zWaa1dm_wKJrQq1om8eZrG14UiJv6xl3VeuvaS3adenYK8X95uZn0HBZVdD94hhj4onpyvgsxefflBzJ6q1HB8AAHhfGIahbnl-8ucOTqPGAgCl0KlR2Z49E3cZyt0eikxI9onQMJAJB88YVpANZYnHCozU0D7Zzr8Ydn0OLazyPG-lGVh58ME_OJtkIcxKsKXxAZqlLvV2oTL2Oio4kHO30jZG2FcUiXq0O3zKhfmJIgxn3DuAEAZAGAYAH84zCMIgHAZAHAqgHjs4bqAfVyRuoB6gGqAe6BqgH2csbqAfPzBuoB6a-G9gHAdIIBggAEAIYAbEJe25lSci4EACACgHYEws%26sigh%3DYLZBz6nQ1yI%26cid%3DCAMSeQClSFh3AVGS3uI1sLPzjmJiFMdiF-KH1kXEF6jUO2dhvkGrN9qfwvhNPrBHSFFPl3ZvWPF5gtOODrFDaJhGfXUcr1PxIM75l3nTggwtTBhWXOvmdn1vbANRmLCLYvdfJcXi7JA7xlj-HRQqtlbaYl_06r1LP3aNn4k
https://adssettings.google.com/whythisad?reasons=AB3afGEAAAB3W1tbW251bGwsWzJdLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLG51bGwsdHJ1ZV0sW11dXV2YhdKBk3zD4Jgc5Z3TNxIiJbZg4kzKMmEDLKZwvAxEuy5d_yXGLRtrp2bohv8IUHEz5zM7zPE5TL0nOKxphScUyxEopGnSQg1bgDORvVnClzdufO1T8IPgP3JipM725MeFHqZrRjxbFhzNgz1hWayQ3K0LBy_h8u9W3rb8mBjABAzfITbsoYny5qwEDWAbeRPI7CrD_LGdpb8BdVplMtgfGblsT-pG-WpB1LmtKT8WSw_typBm_NI-boOzgQNZgzq2p92v9ginyWOifcy8Qleih5NLZoAwpKFGqB9qRttDOPF08GbujPaBVoeOBg47ZZymGPLaC5BWi9d4kvl_ftfD,oQ_5wKBwl4xSz5_6ROcdmA&source=display&cbt=QXMlS3Q8HPcIxIGKxIkHEJH9nasFGPurtjEiHHd3dy5uYXR1cmFsaGVhbHRocmVwb3J0cy5uZXQyCAgFExi5qgMUQhdjYS1wdWItMDUzNjQ4MzUyNDgwMzQwMEgAWAFwAXoFCAMSARc&cv=https://googleads.g.doubleclick.net/pagead/conversion/%3Fai%3DC50KAJHkYXIP6JNXBrQGFyZbwAam43-dTxIGKxIkHwI23ARABIPa2hQIoAmCr7LGF4BigAfXyvc8DyAEB4AIAqAMByAMKqgSgAk_QpuY3pDIGXETim8rhHAYXXZ6Eb8b70NNE9sppbENvv2zASurX9D-qpFdhg73-30M1rjIhkW88Xc15RjEc600WuMo4h9EZNCPeCwi4KvegUpQXHyNwRLkt0y4gSBrDPqT8FoaD-pVwjZs3zWaa1dm_wKJrQq1om8eZrG14UiJv6xl3VeuvaS3adenYK8X95uZn0HBZVdD94hhj4onpyvgsxefflBzJ6q1HB8AAHhfGIahbnl-8ucOTqPGAgCl0KlR2Z49E3cZyt0eikxI9onQMJAJB88YVpANZYnHCozU0D7Zzr8Ydn0OLazyPG-lGVh58ME_OJtkIcxKsKXxAZqlLvV2oTL2Oio4kHO30jZG2FcUiXq0O3zKhfmJIgxn3DuAEAZAGAYAH84zCMIgHAZAHAqgHjs4bqAfVyRuoB6gGqAe6BqgH2csbqAfPzBuoB6a-G9gHAdIIBggAEAIYAbEJe25lSci4EACACgHYEws%26sigh%3DYLZBz6nQ1yI%26cid%3DCAMSeQClSFh3AVGS3uI1sLPzjmJiFMdiF-KH1kXEF6jUO2dhvkGrN9qfwvhNPrBHSFFPl3ZvWPF5gtOODrFDaJhGfXUcr1PxIM75l3nTggwtTBhWXOvmdn1vbANRmLCLYvdfJcXi7JA7xlj-HRQqtlbaYl_06r1LP3aNn4k
https://medicalxpress.com/news/2017-01-reveals-health-benefits-food.html#nRlv
https://medicalxpress.com/news/2017-01-reveals-health-benefits-food.html#nRlv
https://medicalxpress.com/news/2018-05-igniting-rheumatoid-arthritis-flame-cellular.html#nRlv
https://medicalxpress.com/news/2018-05-igniting-rheumatoid-arthritis-flame-cellular.html#nRlv
https://medicalxpress.com/news/2018-06-scientists-analyse-proteome-helper-cells.html#nRlv
https://medicalxpress.com/news/2018-06-scientists-analyse-proteome-helper-cells.html#nRlv
https://medicalxpress.com/news/2018-12-oral-cancer-prognostic-signature.html#nRlv
https://medicalxpress.com/news/2018-12-oral-cancer-prognostic-signature.html#nRlv
https://medicalxpress.com/news/2018-10-much-needed-antibiotic-great-gum-disease.html#nRlv
https://medicalxpress.com/news/2018-10-much-needed-antibiotic-great-gum-disease.html#nRlv
https://www.trendmd.com/how-it-works-readers
https://www.medicalnewstoday.com/articles/315377.php?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Medical_News_Today_TrendMD_1
http://www.medicalnewstoday.com/articles/319393.php?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Medical_News_Today_TrendMD_1
https://www.medicalnewstoday.com/articles/322076.php?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Medical_News_Today_TrendMD_1
https://www.genomeweb.com/informatics/university-buffalo-wins-4m-study-oral-microbiome-periodontal-disease?utm_medium=TrendMD&utm_campaign=1&utm_source=TrendMD&trendmd-shared=1
https://www.genomeweb.com/cancer/oral-microbiome-influences-risk-esophageal-cancer-development?utm_source=TrendMD&utm_medium=TrendMD&utm_campaign=1&utm_term=The%20Scan%20Bulletin&trendmd-shared=1
https://www.genomeweb.com/blog/changes-gut-bugs?utm_medium=TrendMD&utm_campaign=1&utm_source=TrendMD&trendmd-shared=1
https://sciencex.com/help/
https://sciencex.com/profile/
https://medicalxpress.com/editorials/
https://play.google.com/store/apps/details?id=com.PhysOrg.healthFree
https://www.facebook.com/medicalxpress
https://twitter.com/medical_xpress
https://plus.google.com/+Medicalxpress/
https://medicalxpress.com/feeds/
https://sciencex.com/help/newsletter/
https://m.medicalxpress.com/

12/18/2018 Researchers identify immune culprits linked to inflammation and bone loss in gum disease

Home FAQ Sponsored Account Latest news iOS app
Search About Newsletter Week's top Amazon Kindle
Mobile version Contact RSS feeds Archive Push notification

https://medicalxpress.com/news/2018-10-immune-culprits-linked-inflammation-bone.html 4/4


https://medicalxpress.com/
https://medicalxpress.com/search/
https://m.medicalxpress.com/
https://sciencex.com/help/contactus/
https://medicalxpress.com/help/about-us-medical/
https://sciencex.com/help/feedback/
https://sciencex.com/help/donate/
https://sciencex.com/help/newsletter/
https://medicalxpress.com/feeds/
https://medicalxpress.com/latest-news/
https://medicalxpress.com/weekly-news/
https://medicalxpress.com/archive/
https://itunes.apple.com/us/app/medical-xpress/id412403837?mt=8
https://www.amazon.com/gp/product/B0035EQVPQ
https://medicalxpress.com/news/2018-10-immune-culprits-linked-inflammation-bone.html
https://www.facebook.com/medicalxpress
https://twitter.com/medical_xpress
https://plus.google.com/+Medicalxpress/
https://medicalxpress.com/feeds/
https://sciencex.com/help/newsletter/
https://m.medicalxpress.com/
https://sciencex.com/help/privacy/
https://sciencex.com/help/terms/
https://sciencex.com/help/disclaimer/
https://sciencex.com/

