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One of the effective noninvasive therapies for 
myofascial pain (MP) is the osteopathic manipulative 
treatment (OMT) technique, myofascial release. 
Studies have shown that this technique improves 
range of motion and pain; however, the effect of 
inflammatory mediators on the myofascial tissue and 
the cellular response to OMT needs to be elucidated. 
(1) We hypothesize that chronic inflammation 
negatively alters the myofascial tissue structure and 
function. These negative myofascial tissue changes, 
we predict are reversed by OMT and will be 
examined in the future.  

Introduction 

Methods 

Conclusions 

References 

Figure 1. Light microcopy showing  human fibroblast (A-C) and hSkM 
cell  (D-F) organization and cell-cell interaction in the presence and 
absence of TNF-alpha. Cells were grown in a T-75 flask in the 
absence or presence of TNF-alpha in a dose-dependent manner for 
five days.  Pictures were taken with a 10x objective in four quadrant 
sections of the T-75 on day 5. 

Figure 2. Cell growth in fibroblast and hSkM cells was measured individually using the 
Nexcelom cellometer on day 5 in the presence and absence of TNF-alpha. Cells were 
grown in in a T-75 flask in the absence or presence of TNF-alpha in a dose-dependent 
manner for five days, n =3  

Figure 4. TGF-beta expression in hSkM cell culture supernatant in the absence or 
presence of TNF-alpha in a dose-dependent manner for five days. 

Chronic Inflammation Negatively Alters the Cellular 
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Results 

HSkM cells and human fibroblasts respond to TNF-alpha in a similar fashion as they do to muscle injury.  We found 
that exposure to TNF-alpha causes HSkM cells and human fibroblasts to exhibit opposite responses to inflammation. 
That is, HSkM cells experienced a decrease in cell growth, while fibroblasts experienced an increase in cell growth 
when exposed to increasing TNF-alpha concentrations. We also show that the inflammatory stimuli, TNF-alpha, 
visually changes cell-cell interaction and cell growth of HSkM cells and fibroblasts. Next, we assessed the function of 
these two cells types looking at TGF-beta production and Pro-Collagen Ia. In skeletal muscle, TGF-beta regulates 
extracellular matrix remodeling and stimulates fibrosis. Muscle biopsies from patients with chronic inflammatory 
disease show increased TGF-beta expression in the extracellular matrix and in fibrotic tissue. 
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Background 

Figure 3. Cell growth comparison of fibroblast and hSKM cells grown 
in in a T-75 flask in the absence or presence of TNF-alpha in a dose-
dependent manner for five days. 

Results (cont.) 

Our data reveals that when we exposed the HSkM cells 
to TNF-alpha there is a statistically significant increase in 
TGF-beta production suggesting that exposure to 
inflammation leads to the formation of fibrotic tissue. 
We are currently assessing the Pro-Collagen 1a 
production in the fibroblasts exposed to TNF-alpha.  

• Fibroblasts, the predominant cell type in fascia, 
respond to strain tension and contribute to cellular 
changes. (2)  

• In vitro modeling of OMT has been successful in 
identifying important cellular changes in fibroblasts.  
These cells along with myogenic precursor cells 
regenerate muscle through cell-cell crosstalk. (3) 

• Proinflammatory cytokine, tumor necrosis factor-
alpha (TNF-alpha), has catabolic effects on tissue 
function and is directly involved in loss of skeletal 
muscle mass and function. (4) 

Human dermal fibroblasts and human skeletal muscle 
cells (hSkM) were exposed to various concentrations of 
recombinant human TNF-alpha for five days in cell 
culture. Cell quantification, cell viability, and light 
microscopy were used to evaluate the cellular growth 
and morphologic changes. Human transforming growth 
factor beta (TGF beta) ELISA kit was used to quantify the 
amount produced by the HSkM cells. All results were 
analyzed by performing unpaired two-tailed Student’s t 
tests or one-way ANOVA with Tukey post-hoc tests. P-
values less than or equal to 0.05 was considered 
significant.  
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• Supports hypothesis that the structure and function 
of the myofascial tissue changes under chronic 
inflammatory conditions.  

• Understanding how the major cellular components 
of the myofascia respond to inflammation in 
isolation provides the foundation for understanding 
how they interact in their normal 
microenvironment.  

• Development of a direct contact co-culture in vitro 
model of the myofascial tissue to mimic the 
microenvironment to assess the interaction and 
paracrine signaling.  

• Elucidate the molecular mechanism underlying the 
inflammatory component of myofascial pain and 
potentially clarify the signaling changes that occur 
when using OMT technique, myofascial release. 
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Introduction 

Methods 

Figure 1. Light microcopy showing  human fibroblast (A-C) and hSkM cell  (D-F) organization and cell-cell 
interaction in the presence and absence of TNF-alpha. Cells were grown in a T-75 flask in the absence or 
presence of TNF-alpha in a dose-dependent manner for five days.  Pictures were taken with a 10x 
objective in four quadrant sections of the T-75 on day 5. 
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Results 

HSkM cells and human fibroblasts respond to TNF-alpha in a similar fashion as they do to muscle injury.  We found 
that exposure to TNF-alpha causes HSkM cells and human fibroblasts to exhibit opposite responses to inflammation. 
That is, HSkM cells experienced a decrease in cell growth, while fibroblasts experienced an increase in cell growth 
when exposed to increasing TNF-alpha concentrations. We also show that the inflammatory stimuli, TNF-alpha, 
visually changes cell-cell interaction and cell growth of HSkM cells and fibroblasts. Next, we assessed the function of 
these two cells types looking at TGF-beta production and Pro-Collagen Ia. In skeletal muscle, TGF-beta regulates 
extracellular matrix remodeling and stimulates fibrosis. Muscle biopsies from patients with chronic inflammatory 
disease show increased TGF-beta expression in the extracellular matrix and in fibrotic tissue. 
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Background 

One of the effective noninvasive therapies for 
myofascial pain (MP) is the osteopathic manipulative 
treatment (OMT) technique, myofascial release. Studies 
have shown that this technique improves range of 
motion and pain; however, the effect of inflammatory 
mediators on the myofascial tissue and the cellular 
response to OMT needs to be elucidated. (1) We 
hypothesize that chronic inflammation negatively 
alters the myofascial tissue structure and function. 
These negative myofascial tissue changes, we predict 
are reversed by OMT and will be examined in the 
future.  

• Fibroblasts, the predominant cell type in fascia, 
respond to strain tension and contribute to cellular 
changes. (2)  

• In vitro modeling of OMT has been successful in 
identifying important cellular changes in fibroblasts.  
These cells along with myogenic precursor cells 
regenerate muscle through cell-cell crosstalk. (3) 

• Proinflammatory cytokine, tumor necrosis factor-
alpha (TNF-alpha), has catabolic effects on tissue 
function and is directly involved in loss of skeletal 
muscle mass and function. (4) 

Human dermal fibroblasts and human skeletal muscle 
cells (hSkM) were exposed to various concentrations of 
recombinant human TNF-alpha for five days in cell 
culture. Cell quantification, cell viability, and light 
microscopy were used to evaluate the cellular growth 
and morphologic changes. Human transforming growth 
factor beta (TGF beta) ELISA kit was used to quantify the 
amount produced by the HSkM cells. All results were 
analyzed by performing unpaired two-tailed Student’s t 
tests or one-way ANOVA with Tukey post-hoc tests. P-
values less than or equal to 0.05 was considered 
significant.  
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Results (cont.) 

Our data reveals that when we exposed the HSkM cells 
to TNF-alpha there is a statistically significant increase in 
TGF-beta production suggesting that exposure to 
inflammation leads to the formation of fibrotic tissue. 
We are currently assessing the Pro-Collagen 1a 
production in the fibroblasts exposed to TNF-alpha.  
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Figure 2. Cell growth in fibroblast and hSkM cells was measured individually using the Nexcelom 
cellometer on day 5 in the presence and absence of TNF-alpha. Cells were grown in in a T-75 flask in the 
absence or presence of TNF-alpha in a dose-dependent manner for five days, n =3  
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Results 

HSkM cells and human fibroblasts respond to TNF-alpha in a similar fashion as they do to muscle injury.  We found 
that exposure to TNF-alpha causes HSkM cells and human fibroblasts to exhibit opposite responses to inflammation. 
That is, HSkM cells experienced a decrease in cell growth, while fibroblasts experienced an increase in cell growth 
when exposed to increasing TNF-alpha concentrations. We also show that the inflammatory stimuli, TNF-alpha, 
visually changes cell-cell interaction and cell growth of HSkM cells and fibroblasts. Next, we assessed the function of 
these two cells types looking at TGF-beta production and Pro-Collagen Ia. In skeletal muscle, TGF-beta regulates 
extracellular matrix remodeling and stimulates fibrosis. Muscle biopsies from patients with chronic inflammatory 
disease show increased TGF-beta expression in the extracellular matrix and in fibrotic tissue. 
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One of the effective noninvasive therapies for 
myofascial pain (MP) is the osteopathic manipulative 
treatment (OMT) technique, myofascial release. Studies 
have shown that this technique improves range of 
motion and pain; however, the effect of inflammatory 
mediators on the myofascial tissue and the cellular 
response to OMT needs to be elucidated. (1) We 
hypothesize that chronic inflammation negatively 
alters the myofascial tissue structure and function. 
These negative myofascial tissue changes, we predict 
are reversed by OMT and will be examined in the 
future.  

• Fibroblasts, the predominant cell type in fascia, 
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changes. (2)  

• In vitro modeling of OMT has been successful in 
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• Proinflammatory cytokine, tumor necrosis factor-
alpha (TNF-alpha), has catabolic effects on tissue 
function and is directly involved in loss of skeletal 
muscle mass and function. (4) 

Human dermal fibroblasts and human skeletal muscle 
cells (hSkM) were exposed to various concentrations of 
recombinant human TNF-alpha for five days in cell 
culture. Cell quantification, cell viability, and light 
microscopy were used to evaluate the cellular growth 
and morphologic changes. Human transforming growth 
factor beta (TGF beta) ELISA kit was used to quantify the 
amount produced by the HSkM cells. All results were 
analyzed by performing unpaired two-tailed Student’s t 
tests or one-way ANOVA with Tukey post-hoc tests. P-
values less than or equal to 0.05 was considered 
significant.  
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production in the fibroblasts exposed to TNF-alpha.  

1. Chandola HC, Chakraborty A Fibromyalgia ands myofascial pain 
syndrome-a dilemma. Indian journal of anaesthesia. 2009;53(5):575-81. 
PubMed PMID: 20640108 

2. Hicks MR, Cao TV, Campbell DH, Standley PR. Mechanical strain applied 
to human fibroblasts differentially regulates skeletal myoblast 
differentiation. Journal of applied physiology (Bethesda, MD:1985). 
PubMed PMID: 22678963 

3. Meltzer KR, Standley PR. Modeled repetitive motion strain and indirect 
osteopathic manipulative techniques in regulation of human fibroblast 
proliferation and interleukin secretion. The Journal of the American 
Osteopathic Association. 2007;107(12):527-36.PubMed 
PMID:18178762. 

4. Duncan MR, Berman B. Differential regulation of collagen, 
glycosaminoglycan, fibronectin, and collagenase activity production in 
cultured human adult dermal fibroblasts by interleukin 1-alpha and beta 
and tumor necrosis factor-alpha and beta. The Journal of investigative 
dermatology. 1989;92(5):699-706 PubMed PMID:2541208 
 

 

• Supports hypothesis that the structure and function 
of the myofascial tissue changes under chronic 
inflammatory conditions.  

• Understanding how the major cellular components 
of the myofascia respond to inflammation in 
isolation provides the foundation for understanding 
how they interact in their normal 
microenvironment.  

• Development of a direct contact co-culture in vitro 
model of the myofascial tissue to mimic the 
microenvironment to assess the interaction and 
paracrine signaling.  

• Elucidate the molecular mechanism underlying the 
inflammatory component of myofascial pain and 
potentially clarify the signaling changes that occur 
when using OMT technique, myofascial release. 
 

https://www.youtube.com/playlist?list=PLBz4JvE0AKmweXsMNGeyRXgWgN_lj_b5L
https://www.youtube.com/playlist?list=PLBz4JvE0AKmweXsMNGeyRXgWgN_lj_b5L
http://www.eposterboards.com/eposterupload/


QUICK START (cont.) 
 

How to change the template color theme 
You can easily change the color theme of your poster by going to the DESIGN 

menu, click on COLORS, and choose the color theme of your choice. You can 

also create your own color theme. 

 

 

 

 

 

 

 

You can also manually change the color of your background by going to VIEW > 

SLIDE MASTER.  After you finish working on the master be sure to go to VIEW > 

NORMAL to continue working on your poster. 

 

How to add Text 
The template comes with a number of pre-formatted placeholders for headers 

and text blocks. You can add more blocks by copying and pasting the existing 

ones or by adding a text box from the HOME menu.  

 

 Text size 
Adjust the size of your text based on how much content you have to present. The 

default template text offers a good starting point. The text should not be less than 

28 points. 

 

How to add Tables 
To add a table from scratch go to the INSERT menu and  

click on TABLE. A drop-down box will help you select rows and 

columns.  

You can also copy and a paste a table from Word or another PowerPoint 

document. A pasted table may need to be re-formatted by RIGHT-CLICK > 

FORMAT SHAPE, TEXT BOX, Margins. 

 

Graphs / Charts 
You will have to convert your graphs/charts/formulas/equations into images (.jpg 

or .png and insert them into your presentation.  This will help maintain the values 

as different operating systems can distort your work. 

 

 

Save your work 
Save your template as a  lastname.firstname and as a .pptx file. 

This is an ePosterBoards template 
   www.eposterboards.com 

(—THIS SIDEBAR DOES NOT SHOW—) 

DESIGN GUIDE 
 

This PowerPoint 2016 template produces a 40.97X23.04” 

presentation poster. You can use it to create your research poster and 

save valuable time placing titles, subtitles, text, and graphics.  

 

We provide a series of YouTube tutorials that will guide you through 

the poster design process and answer your poster production 

questions. To view our template tutorials, go online to 

https://www.youtube.com/playlist?list=PLBz4JvE0AKmweXsMNGeyR

XgWgN_lj_b5L 

If you are uploading ahead of time, please go to our website:  

http://www.eposterboards.com/eposterupload/ 

 

Need assistance? Call us at 617-588-3508 option 2 

 
 

QUICK START 
 

 

Title, Authors, and Affiliations 
Start designing your poster by adding the title, the names of the authors, and the 

affiliated institutions. You can type or paste text into the provided boxes. The 

template will automatically adjust the size of your text to fit the title box. You can 

manually override this feature and change the size of your text.   

 

TIP: The font size of your title should be bigger than your name(s) and institution 

name(s). The smallest font size should be 28 points. 

 

 

 

 

Adding Logos / Seals 
Most often, logos are added on each side of the title. You can insert a logo by 

dragging and dropping it from your desktop, copy and paste or by going to 

INSERT > PICTURES. Logos taken from web sites are likely to be low quality 

when printed. Zoom it at 100% to see what the logo will look like on the final 

poster and make any necessary adjustments.   

 

TIP: If there is a conference website,  you can pull logos from there.  Please 

keep in my that we will be adding navigational buttons or a kiosk menu button on 

the right side of the slides.  Please make the appropriate space for that. 

 

Photographs / Graphics 
You can add images by dragging and dropping from your desktop, copy and 

paste, or by going to INSERT > PICTURES. Resize images proportionally by 

holding down the SHIFT key and dragging one of the corner handles. For a 

professional-looking poster, do not distort your images by enlarging them 

disproportionally. 

 

 

 

 

 

 

 

ORIGINAL DISTORTED 

www.eposterboards.com 

Conclusions 

References 

Chronic Inflammation Negatively Alters the Cellular 
Components of the Myofascia 

 
Chanté Richardson, PhD, MBA and Christina Kennedy, PhD 

Results 

HSkM cells and human fibroblasts respond to TNF-alpha in a similar fashion as they do to muscle injury.  We found that 
exposure to TNF-alpha causes HSkM cells and human fibroblasts to exhibit opposite responses to inflammation. That is, HSkM 
cells experienced a decrease in cell growth, while fibroblasts experienced an increase in cell growth when exposed to 
increasing TNF-alpha concentrations. We also show that the inflammatory stimuli, TNF-alpha, visually changes cell-cell 
interaction and cell growth of HSkM cells and fibroblasts. Next, we assessed the function of these two cells types looking at 
TGF-beta production and Pro-Collagen Ia. In skeletal muscle, TGF-beta regulates extracellular matrix remodeling and stimulates 
fibrosis. Muscle biopsies from patients with chronic inflammatory disease show increased TGF-beta expression in the 
extracellular matrix and in fibrotic tissue. 
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Figure 3. Cell growth comparison of fibroblast and hSKM cells grown in in a T-75 flask in 
the absence or presence of TNF-alpha in a dose-dependent manner for five days. 

Results (cont.) 

Our data reveals that when we exposed the HSkM cells to 
TNF-alpha there is a statistically significant increase in TGF-
beta production suggesting that exposure to inflammation 
leads to the formation of fibrotic tissue. We are currently 
assessing the Pro-Collagen 1a production in the fibroblasts 
exposed to TNF-alpha.  

1. Chandola HC, Chakraborty A Fibromyalgia ands myofascial pain 
syndrome-a dilemma. Indian journal of anaesthesia. 2009;53(5):575-81. 
PubMed PMID: 20640108 

2. Hicks MR, Cao TV, Campbell DH, Standley PR. Mechanical strain applied 
to human fibroblasts differentially regulates skeletal myoblast 
differentiation. Journal of applied physiology (Bethesda, MD:1985). 
PubMed PMID: 22678963 

3. Meltzer KR, Standley PR. Modeled repetitive motion strain and indirect 
osteopathic manipulative techniques in regulation of human fibroblast 
proliferation and interleukin secretion. The Journal of the American 
Osteopathic Association. 2007;107(12):527-36.PubMed 
PMID:18178762. 

4. Duncan MR, Berman B. Differential regulation of collagen, 
glycosaminoglycan, fibronectin, and collagenase activity production in 
cultured human adult dermal fibroblasts by interleukin 1-alpha and beta 
and tumor necrosis factor-alpha and beta. The Journal of investigative 
dermatology. 1989;92(5):699-706 PubMed PMID:2541208 
 

 

• Supports our hypothesis that the structure and 
function of the myofascial tissue changes under 
chronic inflammatory conditions.  

• Understanding how the major cellular components of 
the myofascia respond to inflammation in isolation 
provides the foundation for understanding how they 
interact in their normal microenvironment.  

• Development of a direct contact co-culture in vitro 
model of the myofascial tissue to mimic the 
microenvironment to assess the interaction and 
paracrine signaling that occurs between the HSkM cells 
and human fibroblasts when exposed TNF-alpha.  

• Elucidate the molecular mechanism underlying the 
inflammatory component of myofascial pain and 
potentially clarify the signaling changes that occur 
when using OMT technique, myofascial release. 
 

Introduction 

Methods 

Background 

One of the effective noninvasive therapies for 
myofascial pain (MP) is the osteopathic manipulative 
treatment (OMT) technique, myofascial release. Studies 
have shown that this technique improves range of 
motion and pain; however, the effect of inflammatory 
mediators on the myofascial tissue and the cellular 
response to OMT needs to be elucidated. (1) We 
hypothesize that chronic inflammation negatively 
alters the myofascial tissue structure and function. 
These negative myofascial tissue changes, we predict 
are reversed by OMT and will be examined in the 
future.  

• Fibroblasts, the predominant cell type in fascia, 
respond to strain tension and contribute to cellular 
changes. (2)  

• In vitro modeling of OMT has been successful in 
identifying important cellular changes in fibroblasts.  
These cells along with myogenic precursor cells 
regenerate muscle through cell-cell crosstalk. (3) 

• Proinflammatory cytokine, tumor necrosis factor-
alpha (TNF-alpha), has catabolic effects on tissue 
function and is directly involved in loss of skeletal 
muscle mass and function. (4) 

Human dermal fibroblasts and human skeletal muscle 
cells (hSkM) were exposed to various concentrations of 
recombinant human TNF-alpha for five days in cell 
culture. Cell quantification, cell viability, and light 
microscopy were used to evaluate the cellular growth 
and morphologic changes. Human transforming growth 
factor beta (TGF beta) ELISA kit was used to quantify the 
amount produced by the HSkM cells. All results were 
analyzed by performing unpaired two-tailed Student’s t 
tests or one-way ANOVA with Tukey post-hoc tests. P-
values less than or equal to 0.05 was considered 
significant.  
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Figure 4. TGF-beta expression in hSkM cell culture supernatant 
in the absence or presence of TNF-alpha in a dose-dependent 
manner for five days. 
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Results 

HSkM cells and human fibroblasts respond to TNF-alpha in a similar fashion as they do to muscle injury.  We found 
that exposure to TNF-alpha causes HSkM cells and human fibroblasts to exhibit opposite responses to inflammation. 
That is, HSkM cells experienced a decrease in cell growth, while fibroblasts experienced an increase in cell growth 
when exposed to increasing TNF-alpha concentrations. We also show that the inflammatory stimuli, TNF-alpha, 
visually changes cell-cell interaction and cell growth of HSkM cells and fibroblasts. Next, we assessed the function of 
these two cells types looking at TGF-beta production and Pro-Collagen Ia. In skeletal muscle, TGF-beta regulates 
extracellular matrix remodeling and stimulates fibrosis. Muscle biopsies from patients with chronic inflammatory 
disease show increased TGF-beta expression in the extracellular matrix and in fibrotic tissue. 

Alabama College of Osteopathic Medicine, Dothan, AL, 36303 USA 

Introduction 

Methods 

Background 

One of the effective noninvasive therapies for 
myofascial pain (MP) is the osteopathic manipulative 
treatment (OMT) technique, myofascial release. Studies 
have shown that this technique improves range of 
motion and pain; however, the effect of inflammatory 
mediators on the myofascial tissue and the cellular 
response to OMT needs to be elucidated. (1) We 
hypothesize that chronic inflammation negatively 
alters the myofascial tissue structure and function. 
These negative myofascial tissue changes, we predict 
are reversed by OMT and will be examined in the 
future.  

• Fibroblasts, the predominant cell type in fascia, 
respond to strain tension and contribute to cellular 
changes. (2)  

• In vitro modeling of OMT has been successful in 
identifying important cellular changes in fibroblasts.  
These cells along with myogenic precursor cells 
regenerate muscle through cell-cell crosstalk. (3) 

• Proinflammatory cytokine, tumor necrosis factor-
alpha (TNF-alpha), has catabolic effects on tissue 
function and is directly involved in loss of skeletal 
muscle mass and function. (4) 

Human dermal fibroblasts and human skeletal muscle 
cells (hSkM) were exposed to various concentrations of 
recombinant human TNF-alpha for five days in cell 
culture. Cell quantification, cell viability, and light 
microscopy were used to evaluate the cellular growth 
and morphologic changes. Human transforming growth 
factor beta (TGF beta) ELISA kit was used to quantify the 
amount produced by the HSkM cells. All results were 
analyzed by performing unpaired two-tailed Student’s t 
tests or one-way ANOVA with Tukey post-hoc tests. P-
values less than or equal to 0.05 was considered 
significant.  
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Our data reveals that when we exposed the HSkM cells 
to TNF-alpha there is a statistically significant increase in 
TGF-beta production suggesting that exposure to 
inflammation leads to the formation of fibrotic tissue. 
We are currently assessing the Pro-Collagen 1a 
production in the fibroblasts exposed to TNF-alpha.  
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