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Figure 2. Prevalence of subtypes of FD among FM patients. FM: fibromyalgia; FD:

functional dyspepsia; PDS: postprandial distress syndrome; EPS: epigastric pain
syndrome.
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Figure 1. Prevalence of subtypes of IBS among FM patients. FM: fibromyalgia; IBS:
irritable bowel syndrome; IBS-U: undetermined IBS; IBS-M: mixed IBS; IBS-C:
constipation predominant IBS; IBS-D: diarrhea predominant IBS.

FM with IBS-U
(n=2)(4.1%)
FM with IBS-M
n=13) (26.5%)

FM (n = 25) FM with 1BS-C
(51%) (n=4)(8.2%)
FM with I1BS-D

(n=5)(10.2%)



Annals of the Rheumatic Diseases m
Volume 63, Issue 4, April 2004, Pages 450-452 .
Concise reports

A link between irritable bowel syndrome
and fibromyalgia may be related to findings
on lactulose breath testing

M Pimentel & &, D Wallace, D Hallegua, E Chow, Y Kong, S Park, H C Lin

Show more v



SIBO: Sik ‘birlikte olan’ klinik tablolar
Fibromyalji
Rosacea / Seboreik dermatit
Kronik non-bakteriyel prostatit
interstisyel sistit
Huzursuz bacak sendromu

Huzursuz bagirsak sendromu

Non-eroziv reflii (NERD)

Gerilim bas agrisi



JOURNAL ARTICLE

PRIMARY FIBROMYALGIA AND THE IRRITABLE
BOWEL SYNDROME: DIFFERENT EXPRESSIONS OF
A COMMON PATHOGENETIC PROCESS

D. VEALE, G. KAVANAGH, J. F. FIELDING, O. FITZGERALD

Rheumatology, Volume 30, Issue 3, June 1991, Pages 220-222,
https://doi.org/10.1093/rheumatology/30.3.220
Published: 01 June 1991  Article history v

- _ P - _ .






North America

Glen 2.2
USA 1.7
Canada 3.3

South America

Brazil 2.25
Cuba 0.2
Mexico 0.7

Venezuela 0.2
Chile 3.3

Worldwide Fibromyalgia Prevalence

Europe
Germany 2.65
Denmark 0.7
Scotland 1.7
Spain 2:35
Finland 0.8
France 1.5

Greece 04 ‘

Holland 1.3
Italy 2.5
Portugal 2.65
Sweden 1.3

durkey 8.8

Africa

’Tunisia 9.3

Oceania
New Zeland 1.3

Asia

Total

'9.3

0.2

Bangladesh 3.6

China
Iran
Israel
Japan
Lebanon
Malaysia
Pakistan
Thailand

0.8
2.3
2.0
2.1
1.0
0.9
1.5
0.6




Figure 3. Evolution of classification criteria for diagnosing fibromyalgia across different
years. The diagnosis and assessment of fibromyalgia have evolved over time. The
American College of Rheumatology initially proposed criteria focusing on generalized pain
and pain sensitivity. The 2010-2011 criteria interpreted fiboromyalgia as a syndrome of
multiple symptoms, emphasizing widespread pain and symptom severity. In 2016, a
review incorporated four criteria: widespread pain, generalized pain, symptoms duration,
and pain and symptom severity scores.

1990 2010, 2011, 2016 2019
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Fig. 1. Coenzyme Q10 levels in plasma from fibromyalgia patients and healthy
control subjects. The analysis of CoQ;, content in FM patients shows a
significant increase of the concentration relative to control samples.
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Clinical Trial > Mitochondrion. 2011 Jul;11(4):623-5. doi: 10.1016/j.mit0.2011.03.122.
Epub 2011 Apr 7.

Coenzyme Q(10): a novel therapeutic approach for
Fibromyalgia? case series with 5 patients

Mario D Cordero ', Elisabet Alcocer-Gémez, Manuel de Miguel, Francisco Javier Cano-Garcia,

Table 1

. . Carlos M Luque, Patricia Fernandez-Riejo, Ana Maria Moreno Fernandez,
Laboratory and clinical changes in

José Antonio Sanchez-Alcazar

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Pre/post Pre/post Pre/post Pre/post Pre/post
Tender points 16/7 12/5 15/6 16/9 14/7
VAS total score, range 0-10 7/3 6/2 5/2 7/3 6/3
FIQ total score, range 0-80 61/26 51/20 65/30 53/38 56/23
HIT-6 total score, range 0-78 66/41 63/45 66/36 No No
MIDAS total score, range 0-21+ 73/31 65/27 70/29 No No
LP in plasma (nmol/mL) 18.4/4.1 17.1/3.8 17.7/2.3 16.2/3.3 17.9/4.6
LP in BMCs (nmol/million cells) 25.1/134 26.7/11.4 28.8/10.2 27.3/121 27.6/11.4
CoQ;o (pMol/mg Protein) 109.1/234.1 114.1/241.9 135.9/263.4 117.9/222.2 123.3/231.7

Pre/post: pretreatment and postreatment with CoQ;o; VAS: Visual Analogical Scale of pain; FIQ: Fibromyalgia Impact Questionnaire; HIT 6: Headache Impact Test; MIDAS: Migraine
Disability Assessment; LP: lipid peroxidation; CoQ,o: Coenzyme Q.



Table 2. Clinical symptoms and biochemical markers after CoQ,, treatment.

Pre-treatment (n=

Post-treatment (n=

Control levels (n=

10) 10) 15)
Tender points 13.9£1.2 9+0.5
FIQ total score, range 0-100 59.2+4.21 30.1+2" 7.1+1.4
VAS, range 0-10 7.1+1.27 3.5+0.8" 0.8+0.3
HIT-6, range 36-78 60.8+1.41 36.9+1.7" 36.1+1.1
CoQq¢ (pmolQ/mg protein) 135.6+6.37 221.6+11.3 224.4+12.3
ATP (nmol/mg protein) 61.3+4.97 191.1+6.7 202.8+22.1
Catalase (U/mg protein) 35.6+10.17 85.2+15.3" 96.5+14.8
MDA in BMCs (nmol/million ~ 30.3+5.9T 5.1+1.6 6+1

cells)




Randomized Controlled Trial > Free Radic Res. 2019 Aug;53(8):901-909.
doi: 10.1080/10715762.2019.1645955. Epub 2019 Aug 7.

Coenzyme Q10 supplementation alleviates pain in
pregabalin-treated fibromyalgia patients via
reducing brain activity and mitochondrial
dysfunction
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Research article ‘ Open access | Published: 23 July 2014

Melatonin analgesia is associated with improvement
of the descending endogenous pain-modulating
system in fibromyalgia: a phase Il, randomized,
double-dummy, controlled trial

Simone Azevedo de Zanette, Rafael Vercelino, Gabriela Laste, Joanna Ripoll Rozisky, André Schwertner,

Caroline Buzzatti Machado, Fernando Xavier, |zabel Cristina Custodio de Souza, Alicia Deitos, Iraci L S

Torres & Wolnei Caumo ™

BMC Pharmacology and Toxicology 15, Article number: 40 (2014) | Cite this article




Figure 2
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Mean pain levels as Delta value (scores on VAS (0-100 mm) in last week of treatment
minus scores one week pretreatment) in the three experimental groups. The error bars
indicate the standard error of the mean. A letter b indicates a significant difference between the
melatonin group and melatonin + amitriptyline groups compared with the amitriptyline group (P <
0.05). All comparisons were performed using a mixed analysis of variance (ANOVA) model, followed

by the Bonferroni correction for post hoc multiple comparisons.



Randomized Controlled Trial > Clin Exp Rheumatol. 2007 Mar-Apr;25(2):182-8.

Double-blind, multicenter trial comparing acetyl 1-
carnitine with placebo in the treatment of
fibromyalgia patients

M Rossini T, O Di Munno, G Valentini, G Bianchi, G Biasi, E Cacace, D Malesci, G La Montagna,

O Viapiana, S Adami
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* Fibromyalji hastalarinda hiperaljezi ve mitokondriyal
disfonksiyona ne yol aciyor olabilir?
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Randomized Controlled Trial > Brain Behav Immun. 2014 Oct:41:46-54.
doi: 10.1016/j.bbi.2014.05.001. Epub 2014 May 9.

Inflammation-induced hyperalgesia: effects of
timing, dosage, and negative affect on somatic pain
sensitivity in human experimental endotoxemia

Alexander Wegner ', Sigrid Elsenbruch 2, Janina Maluck 2, Jan-Sebastian Grigoleit 2,
Harald Engler 2, Marcus Jager 1, Ingo Spreitzer 3, Manfred Schedlowski 2, Sven Benson 4

Affiliations + expand
PMID: 24814500 DOI: 10.1016/j.bbi.2014.05.001

* «Sonuclarimiz orta diizeyde bir LPS dozunun (0.8 ng/kg) yaygin kas-iskelet
hipersensitivitesi, IL-6 artisi ve negatif mizaca yol actigini gésteriyor»
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Epub 2012 Jan 20.

Acute experimental endotoxemia induces visceral
hypersensitivity and altered pain evaluation in
healthy humans

Sven Benson 1, Joswin Kattoor, Alexander Wegner, Florian Hammes, Daniel Reidick,
Jan-Sebastian Grigoleit, Harald Engler, Reiner Oberbeck, Manfred Schedlowski, Sigrid Elsenbruch
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* «Endotoksemi saglikli insanlarda visceral hipersensitivite ve bozulmus
agri algisina yol agiyor»



> EurJ Pain. 2011 Aug;15(7):724-31. doi: 10.1016/j.ejpain.2011.01.001. Epub 2011 Feb 8.

Low rather than high dose lipopolysaccharide
'priming' of muscle provides an animal model of
persistent elevated mechanical sensitivity for the
study of chronic pain

Yoshiko Yamaguchi T Tatsuyuki Hashimoto, Hiroki Sakurai, Takahiko Yoshimoto, Yusuke Ohmichi,
Atsuko Morimoto, Kohei Harimoto, Mika Ohmichi, Kunihiro Eguchi, Takao Kumazawa
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* Hayvan modellerinde agriya kalici duyarlilik yliksek degil dlisiik doz LPS ile kas
uyarildiginda kronik agriya yol acacak bicimde ortaya ¢cikmis

* Yuksek doz LPS, beklendigi gibi akut inflamatuvar yanita yol agcmis ancak kronik kalici
agri gelisimi ile sonuclanmamis

» «Yiiksek doz LPS anti inflamatuvar mekanizmalari da uyararak bir negatif feed-back
halkasi ortaya ¢cikarmis olabilir. Kronik diisiik doz toksin ise bu kontrol mekanizmasinin
gelismesine yol agmadan nérolojik ve inflamatuvar agri zemini yaratiyor gibi
goruniiyor»



> Rheumatology (Oxford). 2008 Aug;47(8):1223-7. doi: 10.1093/rheumatology/ken140.
Epub 2008 Jun 7.

Altered intestinal permeability in patients with
primary fibromyalgia and in patients with complex
regional pain syndrome

A Goebel 1, S Buhner, R Schedel, H Lochs, G Sprotte

* «..permeability (P < 0.0003, for the three groups»



 Amerikan Romatoloji Dernegi hasta bilgilendirme
sayfasindan:

e «Fibromyaljili kisinin beyninde agri isleyen merkezlerde
«voliim kontrol diigmesi» biraz fazla agik gibi gériindiyor»



* Fibromyalji hastalarinda hiperaljezi ve mitokondriyal
disfonksiyona ne yol aciyor olabilir?
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overgrowth (SIBO), promotes pain and the vicious cycle of
endotoxemia, inflammation, oxidative stress, nutritional depletion,
mitochondrial inhibitors and additional mitochondrial dysfunction. | !

J Gastroenterol Hepatol. 2017 Apr;32(4):828-836. doi: 10.1111/jgh.13588.
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Leaky gut: there is a gap between epithelial cells
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Enteric bacteria and food ingredients
translocate to organs and blood vessels, trigger inflammation and food allergies
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Name
Microglia

Astrocyte

Oligodendrocyte

Schwann cell

Table 1. Four Basic Types of Glial Cells
Basic Function

Macrophage-like cells that remove waste and microorganisms and,
thus, function in immunity and inflammation

Involved in the physical structure of the brain (formation of synapses)
and the storage and distribution of energy sources; also may be
involved with long-term memory

Support and insulate neurons; the myelinating cells of the CNS
Produce myelin sheaths for neurons in the peripheral nervous system

CNS, central nervous system




Injured Peripheral Nerves or Brain Injury
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Imprinting of Pain Sensation

Figure 1. Algorithm illustrating how centralized pain develops.
CNS, central nervous system



Corpus ID: 40086615

Consequences of the Inflamed Brain

S. Maier, L. Watkins + Published 2012 - Medicine

TLDR New research has led to important advances in understanding of how immune-related events
in the periphery can influence CNS processes, thereby altering cognition, mood, and behavior, and
these advances are suggesting that inflammation may have important long term implications for the
brain.

Glial aktivasyon =

* Dusuk fizik aktivite

e |stahsizlik

* Sosyal aktiviteden uzaklasma
* Libido yoklugu

* Depresyon

* Hafiza zayiflamasi

Agri duyarliiginda artis



Review > J Neurogastroenterol Motil. 2016 Apr 30;22(2):181-92. doi: 10.5056/jnm15137.

Mast Cells and Irritable Bowel Syndrome: From the
Bench to the Bedside

Lei Zhang ', Jun Song ', Xiachua Hou '
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Histamine

Proteases

Serotonin

Cytokines (IL-1f, TNF-a)
Growth factors (NGF)

Leukotrienes & prostaglandins
Mast cell to nerve pathway
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Gray matter volumes of pain-related brain areas are
decreased in fibromyalgia syndrome

Michael E Robinson 1, Jason G Craggs, Donald D Price, William M Perlstein, Roland Staud
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Accelerated Brain Gray Matter Loss in Fibromyalgia Patients: Premature
Aging of the Brain?

Anil Kuchinad 2, Petra Schweinhardt !, David A Seminowicz !, Patrick B Wood 1, Boris A Chizh 4, M Catherine
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* «Calismamizda fibromyaljili hastalarda beyin gri maddesinin anlamli olarak
azalmis oldugunu ve yasa bagli gri madde kaybinin daha hizli oldugunu

gordiik. FM sliresi uzadikgca bu kayip daha fazla idi ve her FM yili igin normal
yaslanmanin 9.5 katina ulastigini saptadik»



Comparative Study > J Neurosci. 2004 Nov 17;24(46):10410-5.
doi: 10.1523/JNEUROSCI.2541-04.2004.

Chronic back pain is associated with decreased
prefrontal and thalamic gray matter density

A Vania Apkarian 1 Yamaya Sosa, Sreepadma Sonty, Robert M Levy, R Norman Harden,
Todd B Parrish, Darren R Gitelman
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* Kronik bel agrisi olan kisilerde beyin gri madde volumdu saglikli kisilere
gore %5-11 daha dustik. Bu azalma 10-20 yillik normal yaslanmaya
karsilik gelecek boyutta

* VWoldm kaybragrinin suresi ile iliskili. Kronik agrili gecen her yila karsilik gri
maddede 1.3 cm3 kayip ortaya cikiyor



Leaky Gut / SIBO - Disiik dozda LPS ve diger toksinlerin (H2S vd) sisteme girisi—>

SSS’de glial aktivasyon = Astrosit aktivasyonu - NMDA reseptorlerinin asiri uyarilmasi ile glutaminerjik
stimulasyon - Santral sensitizasyon

LPS ve inflamatuvar sitokinler - HPA aksi disfonksiyonu: Depresyon/ Anksiyete

LPS ve inflamatuvar sitokinler - Serbest radikaller, oksidatif stres ve Mitokondriyal disfonksiyon
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