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The Role of Acupuncture on the Gur-Brain-
Microbiota Axis in Irritable Bowel Syndrome

Kiangyada Yaklai 7 ¥, Sintip Pattanakuhar 7 ¥, Mipon Chattipakarn ¥ 4, Siripom C Chadtipakom 7% Huimin Xu ® 7 2, ¥ingzhe Luo

Affiliations + expand Affiliations + expand
PMIC: 33622207 DO 1001 142,/507 924156215001 54

Abstract
Abstract

1, Qiaogili * 7, Hong Zhu !

PMID: 39040602 PMCID: PMCT1260648 DO 10.338%Fcmb 2024.1371543

Acupuncture influences multiple diseases by
regulating gut microbiota

Acupunchure, an impartant green and side effect-free therapy in traditional Chinese medicine, is

Irritaile bowel symdrame (IBS] is a chronic dysfunction of the gastrointestinal tract, commonly
characterzed by abdomiral pain or abdaminal discomfort. These symptoms can subistantially reduece
the quality of life and work productivity of the patients. The evact pathogeness of 185 remains

disorders, nervous systern di and other di

unclear, as it has become apparent that mukiple pathways ane activated in the condition, indluding
inflammation, immunaology, newralogy and psychology. Recent evidence has shown that symptoms &
|85 are redated 1o the dysfunction of the nervous system, particulary the viscerosometic pathway,
through immare-to-brain communication. The patential link betwesn brain-gut relationships i gut

utilization of acupuncture in chnical treatments.

Electroacupuncture Relieves Imitable Bowel Syndrome by Regulating IL-18 and Gut
Microbial Dysbiosis in a Trinifrobenzens Sulfonic Acid-Induced Post-Inflammator...
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Herbal Medicine and Acupunciure Combined Treatment Aflenuates Colitis in Rats
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Cwerlapping Symptoms of Functional Gastrointestinal Disorders: Current Challenges and
the Role of Traditional Chinese Medicine
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IL-10-dependent Effect of Chinese Medicine Abelmoschus manihot on Alleviating
Intestinal Inflammation and Modulating Gut Microbiota
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Apupuncture for Gastrointestinal Disorders

Apcupuncture in Inflammatory Bowel Disease

¥ Frant Cell Infect Micrabicl 2024 Jul 8:14:1371543. dai: 103309 Fcimb.2024.1371543,

witely use both domestically and internationally. Acupunchure can interact with the gut microbiota
ard influence variows disssses, including metabolic diseazes, gastrointestiral deeases, mental

This neview presents a thorough analysis of
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the=se imteractions and their mpacts ard examines the alterations in the gut microbicta and the
potential dinical cutcomes following acupunctune intervention to establish a basis for the future

-
i

T

T E
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Gut Microbiota Regularion by Acupuncrure and
Moxibustion: A Systemaric Review and Meta-
Analysis
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Abstract

There hanee been numenous studies investigating the impact of acupunchure andor moxibustion on
the gut microbiota, but the neswlts have been incondusive. Therefore, we conducted a systematic
review and meta-analyss that included bath prechnical and cinical studies o assess the cunnent
evidence ragarding the effects of acupuncture on gut microbiota changes. 'We collected relevant
studies from EMBASE and PubMed, collected cutcomes including diversity and rebtive shundance
measures of the qut microbiome, and the summarized effect estimates were caloulated wsing the b
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A2683 IBS-D MICROBIOTA INDUCES GUT-BRAIN DYSFUNCTION BY DISEUPTING

INTESTIMAL NEURAL AND IMMUNE PATHWAYS
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Clinical Management of the Microbiome in lrritable Bowel Syndrome
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Irritable bowel syndrome with diardhea: Treatment is a work in progress

==

=

- -
. - - - =
=



' ‘1 urrent?:snsz
Neural Regeneration Research G o

Submit article

Meural Regen Res. 2013 Jun 25; 8(18): 1673-1684.
doi: 10.3969/j.issn.1673-5374.2013.18.005

Acupuncture improves cognitive function: A systematic review™

Mason Chin Pang Leung, Ph.D.,! Ka Keung Yip.! Chung Tsung Lam," Ka Shun Lam,? Wai Lau," Wing Lam Yu,"

Amethyst King Man Leung,? and Kwok-fai So?

= Author information - Article notes = Copyright and License information Disclaimer

3 insan calismasi ve 9 hayvan calismasi.

Hayvan calismalarinin cogu, akupunkturun bilissel bozukluk
uzerinde olumlu bir etkisi oldugunu gostermistir. Ancak,
insan calismalarinin sonuclari tutarsizdi.

Akupunkturun etkinligini ve optimal bir protokoli belirlemek
icin daha fazla istatistiksel glice sahip daha ylksek kaliteli
insan calismalarina ihtiyac vardir.

Akupunktur, bilissel bozukluk icin tedavi olarak kullaniimistir.

Bilissel bozukluk tedavisi olarak akupunktur lehine veya
aleyhine klinik kanitlari degerlendirmektedir.

PMCID: PMC4145916
PMID: 2520645
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BACKGROUND:

Acupuncture has been used as a treatment for cognitive impairment.

OBJECTIVE:

This review assesses clinical evidence for or against acupuncture as a treatment for cognitive itnpairment.
This review also discusses the proposed mechanism(s) that could link acupuncture to improved cognitive

function.

METHODS:

We searched the literature using PolyUone search from its inception to January 2013, with full text
available and language limited to English. Levels of evidence were examined using Oxford Centre for
Evidence-based Medicine—Levels of Evidence (March, 2009).

RESULTS:

Twelve studies met the inclusion criteria: 3 human studies and 9 animal studies. Levels of evidence ranged

from level 1b to level 5.

CONCLUSION:

Most animal studies demonstrated a positive effect of acupuncture on cognitive impairment. However, the
results of human studies were inconsistent. Further high-quality human studies with greater statistical

power are needed to determine the effectiveness of acupuncture and an optimal protocol.

Keywords: neural regeneration, dementia, acupuncture, electroacupuncture, learning, cognitive, cognition,

memory, neurofegeneration

Noral rejenerasyon, demans, akupunktur, elektroakupunktur, 6grenme, bilissel, bilis, bellek, nérorejenerasyon

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4145916/#:~:text=Acupuncture%20was%20shown%20to%20have,18%2C19%2C20%5D.



Hindawi Publishing Corporation
Evidence-Based Complementary and Alternative Medicine . i 2 ¢ 3 : ¢ X :
Volume 2014, Article ID 483294, 7 pages in China that can be traced back for at least 3000 years. Recently, increased evidences indicate that acupuncture stimulation could

Mip e ool oag/10 I EIN BRI reduce oxidative damage in organisms under pathological state, but the exact mechanism remains unclear. This review focuses on
the emerging links between acupuncture and redox modulation in various disorders, such as vascular dementia, Parkinson’s discase,
and hypertension, ranging from redox system, antioxidant system, anti-inflammatory system, and nervous system to signaling
pathway. Although the molecular and cellular pathways studies of acupuncture effect on oxidative stress are preliminary, they

Review Article represent an important step forward in the research of acupuncture antioxidative effect.

Oxidative stress participates in the pathological process of various diseases. Acupuncture is a component of the health care system

Acupuncture Mechanism and Redox Equilibrium
Xiang-Hong Zeng,"? Qian-Qian Li,' Qian Xu,' Fang Li,' and Cun-Zhi Liu'
Oksidatif stres, cesitli hastaliklarin patolojik stirecine katilir.

Son zamanlarda artan kanitlar, akupunkturun oksidatif hasari azalttigini géstermektedir.
Ancak kesin mekanizma belirsizligini koruyor.

Vaskuler demans, Parkinson hastaligi gibi cesitli bozukluklarda akupunktur ve redoks
modulasyonu arasinda ortaya cikan baglantilar vardir.

Akupunktur ile sinyal yolaklarinda redoks sistemi, antioksidan sistem, anti-enflamatuar
sistem Uzerinde bir etki ortaya cikar.

Akupunkturun oksidatif stres tzerindeki etkisinin molekler ve hiicresel yolaklarla ilgili
calismalari, akupunkturun antioksidan etkisinin arastiriimasinda énemli bir adimdir.

http://downloads.hindawi.com/journals/ecam/2014/483294.pdf



Akupunkturun Antioksidan ve Noroprotektif Etkisi
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ORIGINAL ARTICLE WILEY CNS e

Acupuncture inhibits TXNIP-associated oxidative stress and
inflammation to attenuate cognitive impairment in vascular
dementia rats

Si-Qi Du'? | Xue-Rui Wang? | Wen Zhu'? | YangYe® | Jing-Wen Yang? |
Si-Ming Ma'? | Cai-Shuo Ji? | Cun-Zhi Liu'?

Vaskiiler Demans (VD): Oksidatif stres ve enflamasyon

Akupunktur, VD sicanlarda TXNIP ile iliskili oksidatif stres ve enflamasyonu inhibe
ederek bilissel bozuklugu hafifletmektedir.

Oksidatif stres ve NOD benzeri reseptor protein 3 (NLRP3) aktivasyonunda Tioredoksin
ile etkilesen protein (TXNIP) hayati bir rol oynar.
Mikroglial toksisite ve apopitozis nedenidirler.

ST36 kullanilmistir.

https://onlinelibrary.wiley.com/doi/pdf/10.1111/cns.12773



Akupunktur

Hipokampal oksidatif stresi ve néron
kaybini inhibe etti.
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FIGURE 1 Acupuncture nhibited hippocampal cxidative stress and neuronal loss in 2VO-operated rats. Representative images and
guantitative graph of Nissl staining (A.B} and DHE staining (CD) in hippocampal CA1 region in sham, 2V0, 2VO + Acu. and 2VO + Non-acu
groups. iImmunochistochemical staining was used to show the B-OHdG expression in CA1 region in sham, 2VO, 2VO + Acu, and 2VO + Non-acu
groups {200 = _ scale bar= 100 pm) (EF). Quantitative analysis of hippocampal SOD activity in these four groups {GL Values are means £ SEM
{n = 10 for each group). *P < 0.05, 2VO vs Sham. *P < 0.05, 2VO+Acu vs 2VO. “P < 0.05, 2VO+Acu vs 2V0+Non-acu

Summary

Aims; Oxidative stress and inflammation have been implicated in the pathogenesis of
vascular dementia (VD). Thioredoxin-interacting protein (TXMIP) plays a vital role in
oxidative stress and NOD-like receptor protein 3 (MLRP3) inflammasome activation.
There is evidence that acupuncture has an antioxidative and neuroprotective effect in
VD. In this study, we investigated whether acupuncture can attenuate cognitive im-
pairment via inhibiting TXNIP-associated oxidative stress and inflammation in VD rats.
Methods: Both common carotid arteries were occluded [2-vessel occlusion [2V0]) in
rats to model VD. The neuroprotective effect of acupuncture was assessed by the
Marris water maze and Missl staining. Oxidative stress was assessed by detecting lev-
els of reactive oxygen species, DMA oxidation, and antioxidase. Western blot, real-
time PCR, and immunofluorescence were used to detect the expression of TXMIP,
MLRP3, caspase-1, and |L-1p. A TXNIP siRNA intraventricular injection was applied to
investigate whether acupuncture mimicked the effect of TKMIP inhibitor.

Results: Our findings demonstrated that VD rats treated with acupuncture had re-
duced hippocampal neurcnal loss and oxidative stress. The upregulation of TXMIP,
MLRP3, caspase-1, and IL-1f induced by 2VO was also reversed by acupuncture.
Furthermore, TANIP siRMNA had a similar effect as acupuncture on cognition, hip-
pocampal neurons, and ROS production in VD rats.

Conclusion: In conclusion, our study suggests that the neuroprotective effects of acu-
puncture in VD are mediated through reducing expression of TXMNIP-associated oxida-

tive stress and inflammation.

KEYWORDS
cognitive impairment, inflammation, oxidative stress, thioredaxin-interacting protein, vascular

dementia



Akupunktur

Hipokampal NLRP3 enflamasyon ve IL-1f3
ekspresyonunu inhibe etti.
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FIGURE 3 Acupuncture inhibited expression of hippocampal NLRP3 inflammasome and IL-1§1 in 2VO-operated rats. The protein level

of NLRP3, caspase-1, IL-1J1, and carresponding [actin bands was determined by Western blot analysis (A). The corresponding quantitative
densitometry of the blots was shown in following histogram {n = & for each group) (B-D). Graphic presentation shows the expression of NLRP3,
caspase-1, IL-1p, and corresponding [-actin mRNA at day 14 after acupuncture treatment analyzed by quanttative real-time PCR {E-G) {n = 6 for
each group) Values are means £ SEM. *P < 0.05, 2VO vs Sham. *P < 0.05. 2VO+Acu vs 2VO. *P < 0.05. 2VO+Acu vs 2VO+Non-acu

TXNIP siRNA enjeksiyonunun antioksidan
ve noroprotektif potansiyelini taklit etti.
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FIGURE 4 Acupuncture mimicked the antioxidant and neuropratective potential of TXNIP siRNA injection. Representative images and
quantitative graph of Nissl staining (AB) and DHE staining (C.D) in hippocampal CA1 region of 2V0, 2VO + Acu, 2VO + TX siRNA, and 2VO

+ Con siRNA rats {200 = _ scale bar = 100 pm). Quantification of escape atency (E), total distance (F) for reaching the hidden platform during

5 days i hidden platform trial and time spent in the target quadrant (G} were measured in 2VO, 2VO + Acu. 2VO + TX siRNA, and 2VO + Con
<iRNA rats using Morris water maze task. Values are expressed as means 2 SEM (n = 10 for each groupl). *P < 0.05, 2VO vs Sham. P < 005
2VO+Acu vs 2VO. *P < 0.05, 2V0+Acu vs 2VO+Non-acu
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Influence of acupuncture on cognitive function and markers of oxi-
dative DNA damage in patients with vascular dementia
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assess independence in activities of daily living
(ADL). Life quality was evaluated using the
DEMQOL {Dementia quality of life questionnaire)
questionnaire, and syndromes and expression of
vascular dementia were evaluated with the Scale
for the Differentiation of Syndromes of Vascular De-
mentia (SDSVD). In addition, the urine concentra-
tion of 8-hydroxy-2-deaxyguanosine (8-OHdG)—a
marker of oxidative damage—was quantified with
enzyme-linked immunosorbent assay.

RESULTS: The MMSE-R and DEMQOL scores were
higher after acupuncture than before (P<0.05),
while there were no obvious differences in the
ADL-R or SDSVD scores (P>0.05). The 8-OHdG con-
tent in urine significantly decreased after acupunc-
ture (P<0.05).

CONCLUSION: Acupuncture reduces the levels of
8-OHdG and improves cognitive function and quali-
ty of life in VD patients, suggesting that acupunc-
ture is beneficial at least in part by praventing oxi-
dative damage.

© 2012 JTCM. All rights reserved.



CME Article: The Acupuncture-Affected Gene
Expressions and Epigenetic Modifications in
Oxidative Stress—Associated Diseases
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Antidepressant-Like Effects of
Acupuncture-Insights From DNA
Methylation and Histone
Modifications of Brain-Derived
Neurotrophic Factor

Huili Jiang'?, Xuhui Zhang'?, Jun Lu', Hong Meng®, Yang Sun'?, Xinjing Yang'?,
Bingcong Zhao'? and Tuya Bao'?*

' School of Acupuncture-Moxibustion and Tuina, Bejing University of Chinese Medicine, Bejiing, China, * Research Center of
Mental and Neurological Disorders, School of Acupuncture-Moxibustion and Tuina, Bejing University of Chinese Medicine,
Beijing, China, * School of Science, Bejjing Technology and Business University, Bejjing, China



NOROGENEZIS

Sinirbilim alaninda bir doenim noktasi

Yetiskin norojenezi, norodejeneratif hastaliklar ve felg
icin yeni bir terapotik paradigma agmak icin muazzam
bir olasilik sunar. Son zamanlarda, birkac¢ calisma
akupunkturun yetiskin nérogenezini artirabilecegini
one surdi. Akupunktur uzun zamandir Dogu Asya'da
beyin hastaliklari icin 6nemli bir tedavi olmustur.
Alzheimer hastaligi, Parkinson hastaligi ve felg gibi
hastaliklar icin akupunktur tedavisinin bilimsel
mekanizmalari hentiz agikhiga kavusturulmamistir;
ancak akupunkturun norojenik etkisi olasi bir neden
olabilir. Burada, ST36 ve GV20 gibi nérojenez icin cesitli
akupunktur noktalarinda stimuilasyonun etkisi lizerine
yapilan calismalari gézden gecirdik. Onerilen
mekanizmalar ayrica beyin kaynakli nérotrofik faktor,
glial hiicre cizgisinden tiretilmis norotrofik faktor,
temel fibroblast bliiyiime faktori ve néropeptid Y'nin
yukari regulasyonu ve primo vaskiler sistem
fonksiyonunun aktivasyonu dahil tartisiimistir.

T International Review of Neurobiology
e ”\L Volume 111, 2013, Pages &7-90

Chapter Four - Acupuncture Stimulation
Induces Neurogenesis in Adult Brain

Min-Ho Mam *, Kwang Seok Ahn *, Seung-Hoon Cheoi = 1T &2 =

Abstract

The discovery of adult neurogenesis was a turning point in the field of
neuroscience. Adult neurogenesis offers an enormous possibility to open a
new therapeutic paradigm of neurodegenerative diseases and stroke. Recently,
several studies suggested that acupuncture may enhance adult neurogenesis.
Acupuncture has long been an important treatment for brain diseases in the
East Asia. The scientific mechanisms of acupuncture treatment for the
diseases, such as Alzheimer's disease, Parkinson's disease, and stroke, have not
been clarified yet; however, the neurogenic effect of acupuncture can be a
possible reason. Here, we have reviewed the studies on the effect of
stimulation at various acupoints for neurogenesis, such as ST36 and GV20.
The suggested mechanisms are also discussed including upregulation of
brain-derived neurotrophic factor, glial cell Iine-derived neurotrophic factor,
basic fibroblast growth factor and neuropeptide Y, and activation of the

function of primo vascular system.

https://www.sciencedirect.com/science/article/pii/B9780124115453000043?via%3Dihub



Akupunktur akut & kronik hastaliklarinda etkilidir.

Agri yollarini modiile etme etkisi, beyin gorintileme calismalari ile gdsterilmistir.
Noral degisikliklere neden olan migren agrisinda agriyi modiile edebilir, diizenli tedavilerle 6nleyebilir.

Norotransmiterlere etki ederek beyin aktivasyonunda rahatlama saglayarak kisinin daha iyi uyumasina yardimci

olabilir.

Kas-iskelet sistemi tedavisinde kan akisini arttirmasindan yararlanilir. Felg sonrasi anjiyogenez artar veya yeni kan
damarlari gelisir. Beyindeki bu yeni kan damarlari, beyin kan akisini ve beyin dokusunun oksijenlenmesini

iyilestirebilir. Akupunktur, bu iki durumda da kan akimini arttirarak etkilidir.

Sakinlik durumu saglar; dikkat, 6grenme ve hatirlamaya yardimci olabilir. Beyin hiicresi aglarinda daha iyi bir
dinlenme durumu baglantisi olusturur ve gelismis vagal tepkiye izin verir. Hayvan calismalari, akupunkturun

bilissel islevi, 6grenmeyi ve hafizayi gelistirdigini bulmustur; ancak daha fazla insan ¢alismasina ihtiyac vardir.
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Mechanisms of Action of Ozone Therapy in Emerging

Viral Diseases: Inmunomodulatory Effects and
Therapeutic Advantages With Reference to SARS-
CoV-2

Alessandra Cenci 1, lale Macchia 2, Valentina La Sorsa ?, Clemente Sbarigia 4 Valentina Di Donna
Donatella Pietraforte 1

Affiliations 4 expand
FMID: 35531273 PMCID: PMCO062003 DOl 10.3389/fmich.2022.871645

Abstract

Medical oxygen-ozone (02-03) is a successful therapeutic approach accounting on the assessed
beneficial action of ozone in the range 30-45 pg/ml (expanded range 10-80 pg/ml according to
different protocols), as in this dosage range czone is able to trigger a cellular hormetic response vig
the modulating activity of reactive oxygen species (ROS), as signaling melecules. The ozone-
dependent ROS-mediated fatty acid oxidation leads to the formation of lipid ozonization products
(LOPs), which act as signal transducers by triggering ROS signaling and therefore mitohormetic

&

Tibbi ozonun 30-45 pg/ml araligindaki (genisletilmis aralik 10-80 pg/ml)
degerlendirilen faydali etkisini hesaba katan basarili bir terapotik
yaklasimdir; ozon, sinyal molekdlleri olarak reaktif oksijen tirlerinin
(ROS) modiile edici aktivitesi yoluyla hiicresel hormetik bir yaniti
tetikleyebilir . Ozona bagli ROS aracili yag asidi oksidasyonu, ROS
sinyallemesini ve dolayisiyla mitohormetik stirecleri tetikleyerek sinyal
donusturuculer olarak hareket eden lipit ozonizasyon urtnlerinin
(LOP'ler) olusumuna yol acar. Bu sirecler nihayetinde Nrf2/Keap1/ARE
sistemi aktivasyonu, AMPK/FOXO/mTOR/Sirl yolu ve Nrf2/NF-kB capraz
konusmasi gibi hiicresel diizeyde hayatta kalma mekanizmalarini aktive
eder. Dahasi, dolayli olarak, bu yollar araciligiyla LOP'lar HIF-1a yolunu,
HO-1 sinyallemesini ve NO/iNOS biyokimyasal makinesini tetikler.
Ozonun yonlendirdigi sitokin aktivasyon yollarinin pro-inflamatuardan
hemen sonra anti-inflamatuara kaymasi, diizenleyici T lenfositleri ve
bagirsak mikrobiyotasi lizerinde dogrudan immun diizenleyici etkiler de
uygular ve bu da bagisiklik tepkisini etkileyebilir ve boylece hastaligin
ilerlemesini etkileyebilir.

Bu derlemede, SARS-CoV-2 ve SARS-CoV-2 ile iliskili mikrobiyomla iliskili
bozukluklar gibi ortaya ¢ikan viral enfeksiyonlar i1siginda terapotik bir
adjuvan olarak ozon kullaniminin hem olumlu hem de kritik yonlerini
degerlendirmeyi amaclayarak ozon tedavisinin biyolojik ve biyokimyasal
etki mekanizmalarini aciklayacagiz.
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* Doza bagimli olarak dusuk dozlarda sitokinleri arttirarak stimule ederek, orta
dozlarda modiile ederek, yiuksek dozlarda sitokin salinimini azaltip sliprese ederek
etki gostermektedir.

 Hormetik etkiye sahiptir.

Hormesis bir organizmada olimcul iskemik ve oksidan hal baskin oldugunda gelisen

endojen bir savunma mekanizmasidir.



OZONUN ETKILERI

Coklu doymamis yag asitleri ve suyla hidrojen peroksit (H,0,) ve ROS uretir.

Ozonlanmis lipid tiriinleri (OLU): lipoperoksil radikalleri, hidroperoksitler, malonildialdehidler,
izoprostanlar, ozonid, alkenaller ve 4-hidroksinonenali (4-HNE)

Antioksidanlar: SOD, GPx, GST, katalaz, hem oksijenaz-1 (HO-1), NADPH kinon-oksidorediktaz
(NQO-1), iHsp ve ilag¢ metabolizmasinin faz Il enzimler

NO ( O, + NADPH"den NOS ile sentezlenir), sliperoksitle reaksiyona girebilir ve hicre
hasarinda da etkisi bulunan ileri derecede reaktif olan peroksinitrit olusturabilir.

Uyumlu bir oksidan stres olusturarak Nrf2 yolunun aktivasyonunu ile hiicreyi olasi

hasarlardan korudugu ve hicrenin hayatta kalmasini sagladigi sdylenebilir.



OZONUN ETKILERI

Hidrojen peroksiti (H,0,) arttirmasi Gizerinden akut enflamasyonda énemli olan nétrofillerin
lizozomundaki granulleri miyeloperoksidaz, kloru oksitleyerek hipoklorit (CIO~) (camasir suyu
olusumunu arttirir.

NO, antioksidan etkileri yaninda akut enflamatuar yanitin olusmasinda da énemlidir.

Antiviral ve antibakteriyal 6zelligi cok gicli olan IFN-y (interferon-gama) ve antitumor etkili
TNF-a (timor nekroz faktor-alfa) tGizerinden de gerceklestirmektedir.

Fagositozun bozulmus tim asamalari icin dizenleyici bir etki olusturmasi etkisini, aktive
makrofajlarda sitotoksik olarak kullanilan NO lizerinden gerceklestirmektedir.

Saglikli hiicrelerde katalaz enzimi oldugu i¢in O,’Un olusturdugu yuksek peroksit (R-O-O-R)

dizeylerinden saglikli hticrelerimiz etkilenmezken, katalaz icermeyen tiimor hiicreleri veya



OZONUN ETKILERI

Membranlar arasi akisi icin bir uyarandir.

Hicre i¢i O,yi arttirarak mitokondriyal solunum zincirini daha verimli hale getirir.
Kirmizi kan hiicrelerinde glikoliz oranini artirarak, fosfofruktokinaz aktivitesini arttirir.
NOS aktivitesindeki artisla birlestiginde, perfuzyonu belirgin sekilde bir arttirir.
Iskemik dokulara kan akisi ve oksijen ulastirilmasini artirdigi gosterilmistir
Eritroblast farklilasmasini artirabildigine iliskin kanitlar sunmaktadir.

Vazodilator etkisi prostasiklin dizeylerini artirarak olur., haftalarca devam eder.
Eritrositlerin mikroagregasyonlarini azaltarak kanama ve pihtilasma problemini azaltir.
Kandaki hipoksiyi dizeltir, kanda erimis olan O,‘yi de arttirir. Mikrosirkulasyonlari,

eritrositlerin elastikiyetini ve deformitesini diizeltme etkileri de dolasim icin cok yararhdir.



OZONUN ETKILERI
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TIBBI BIYOKIMYA

o— =9
Kan ve doku 6rneklerinde: e TTWRIOSOMICE i (S
fal rvivas Aiimann - rverdry B ta oby v

* a-sinuklein

* Amiloid-3
* Tau
e Fosforillenmis Tau proteinleri ,s ‘_ — ——

Biosource firmasindan temin edilen ELISA kitleri ile analiz edilmistir.



HISTOLOJI ve EMBRIYOLOJI

e Donme Testi
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Istk Mikroskobu ile Doku Takibi icin Kesit Alma
Hematoksilen-Eozin Boyama islemi
immiinohistokimyasal Boyama Protokolii

Cresyl Echt Violet Boyama Protokoli

Beyin doku orneklerinde:

* a-sinuklein

* Glia hiicre sayisi

* Tirozin hidroksilaz (+) hiicre sayisi

 nNOS (+) hicre sayisi




1. Grup: Kontrol grubu (DMSO)

2. Grup: DMSO + 80 ml/kg Ozon

3. Grup : PH modeli (Rotenon)

4. Grup: PH modeli + 0,8 mg/kg Ozon

HISTOKIMYASAL SONUCLAR

Anti- T|rozm Hidroksilaz (TH) boyama

Sekil 7. Deney gabigmann gruplanna ai mezensefalon kesitherinin kgl ve bindh
bayiemoede  Substanuia Nigagy, ebrinimi A, DMSO  wygalaan grup B
DMSO1Omoa wygalanan grep C. Rotenon uygulasan grup. D Rotenant Oxoa

Cresyl Ecth Violet Boyamasi yl Ecth'V Boyamasi
Sekil 5. Deney gruplanda ais mesensefalon kesitlerinin genel gootndmd. A, DMSO Sekil 6. Deneysel calismd graplanna ait kesitlerde Substascia Nig@huneorimimi. A
wygalanan grup B DMSO+Oean uygulanan grup €. Rotenon uygulanas grep. D. DMSO wygubunza grup B, DMSO1 Ozon uygalanan grup C. Rosenon uygulanan grap.

Raotesoa t Oxon llypnl.mnm

Sekil 8. Deney caliyma groplanna st mezensefalon kesitherins blyik by

Substantia Nigra'daks TH () hberederin goaunimie. A DMSO uygulasan grup B.
DMSOHOmon Uygulanas grup €. Roetenon Uygulesan grup. D, Rotenont Oxoa
Uygubanaes grup. Anti-Tirozn hedroksilaz boyamasi. Kenwer ok TH (4) hocrelen
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a sinuklein oyama

Sekil 9. Deneysel uhumnm gnqhnm ait mezenselalon kesitl byt
binyirmede bilyilk blyitmede Substantia Nigra'ya ait alanlardaki soi- e-sinliklein ()
hcrelerin ghndesdeni. A, DMSO aygulanan grop B. DMSO+ Roteson wygalanan gnap
. Rotenon wygulana grup. D, RosesoatOzon Uygulan gup. Ante- o-sedices
boyama. San ok anti-a-sedddem (+) glailmektedir.

Uygubanas grup. Ante-Tirosn hidroksilaz boyamas.

Sekil 10. Deneysel calsmmanem greplanna ag mezensealon L:mknnul byt
binyéemede Substantia nigra’ya ait alindardaki anti-aNOS () hierelenia godimimi. A
DMSO wygulanan grup B. DMSOH Roteson uygulanan grup C. Roteson wygulanaa
grup. D. Rotessoar+0z00 Uy gulanan grup. Anc- aNOS bayama. San ok antl-nNOS (+)
bcrelerni plistermektedir.




HISTOKIMYASAL SONUCLAR

Tirozin hidroksilaz (+) hiicre sayisi
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Glia hiicre sayisi
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a-sinlikiein

amiloid-B

Tau

Fostorillemnmmis Tau

DMSO
DMSO+OZON
ROTENON
DMSO
DMSO+OLZON
ROTENON
OMSO
DMSO+OZON
ROTENON
DMSO
DMSO+OZON
ROTENON

DMSO+OZON ROTENON

.ntatns'.uhw: olarak anlaml artig
| istatistiksel olarak anlamli olmayan yuksek ans
istatistiksel olarak anlamh olmayan artis
.nstam:mwl olarak anlamhi azahs
Istatistiksel olarak anlamh olmayan yuksek azals
istatistiksel olarak anlamsiz azaly

ROTENON+OZON
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BIYOKIMYASAL SONUCLAR

* Deney modelinin olusturuldugu
rotenon grubunda her bir parametrede
kontrol grubu olan DMSQ’ya gore
istatistiksel anlamli artis bulunmasi deney
modelinin basarili bir sekilde
gelistirildigini gostermekte, a-sinuiklein
diizeyinin deney modeli grubu olan
rotenon grubuna gore rotenon+ ozon
grubundaki istatistiksel anlamh
azalmasinin ozon tedavisinin faydali etki
gosterdigine isaret etmektedir.
Amiloid-B ve Tau proteinlerin
duzeylerindeki istatistiksel olarak
anlamsiz olsa da rotenon grubuna gore
rotenon+ ozon grubunda dlsus
bulunmasi ozon tedavisinin faydal
olabilecegini gostermektedir.



TARTISMA

Deney modelinde ozon uygulamasi sonrasinda

* Dokuda histokimyasal olarak dopaminerjik noronlardaki agregatlarin azalmasi, a-
sinliklein immunpozitif sonuclar, glia hiicre sayisindaki ve nNOS diizeyindeki azalma
tirozin hidroksilaz (+) hiicre sayisindaki artis istatistiksel olarak anlamhdir.

* Dokuda biyokimyasal olarak a-sinliklein dlizeyinde azalma; istatistiksel olarak anlamlidir.
Amiloid-B ve Tau dlizeyinde dusus vardir ama istatistiksel olarak anlamli degildir.

* Kanda biyokimyasal olarak a-sinliklein diizeyinde azalma istatistiksel olarak anlamhidir.

Parkinson hastaliginda aranan yeni tedavi secenekleri a-sinuklein, glia hiicre sayisi, tirozin

hidroksilaz lzerine oldugu distnilerek ozonun umut vadettigini soyleyebiliriz.

Bu alanda yapilan bir bilimsel calismanin olmamasi nedeniyle karsilastirma yapamamaktayiz.



SONUC OLARAK

* Bu ¢alismada ozon tedavisi sonrasi dokuda histokimyasal olarak dopaminerijik
noronlardaki agregatlarin azalmasi, a-sintiklein immunpozitif sonuclar, glia hiicre
sayisindaki azalma, tirozin hidroksilaz (+) hiicre sayisindaki azalma, biyokimyasal olarak
o-sinuklein diizeyinde azalma; kanda ise sadece a-siniiklein diizeyinde azalma
istatistiksel olarak anlamli olarak bulunmustur.

* Bu ¢calismada da deneysel Parkinson modeli olusturulmus sicanlarda ozon
uygulanmasinin ozellikle a-sinuklein diizeylerini dlisiirmesi, tirozin hidroksilaz
duzeylerini artirmasi, glia dizeylerini diistirmesi bize ozon tedavisinin PH i¢in aranan

tedavi secenegi olabilecegini dustindurtmiustiir.



SONUC OLARAK

* Deneysel olarak yapilan bu ¢alismanin olumlu sonuglarinin, klinik ¢alismalarda da
uygulanmasina bir yol actigini diistinliyoruz.

* Kan a-sinuklein diuizeyini Parkinson modelinde yuksek olarak bulmamiz, klinik
acidan PH erken tanisi ve izleminde kullanilabilecek bir biyobelirte¢ adayi olarak
degerlendirilebilir.

* Bu sonuglari guglendirmek icin klinik calismalarin yapildigi ileri arastirmalara

ihtiyag var.
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Dietary POLYPHENOLS

Interfere with Sensitize Generate H202 Modulate Impact on gut Present anti-
bacterial quorum bacteria to Alter membrane microbiota metabolism inflammatory
sensing xenobiotics permeability composition and immunity properties
|
Improve obesity  Reduce blood Improve lipid Benefit colonic
and diabetes pressure profile tumor
Review > Nutrients. 2019 Sep 13;11(9):2216. doi: 10.3390/nu11092216.

Beneficial Effects of Dietary Polyphenols on Gut
Microbiota and Strategies to Improve Delivery
Efficiency

Amit Kumar Singh 1 Célia Cabral 2, Ramesh Kumar 2, Risha Ganguly 4 Harvesh Kumar Rana 3,
Ashutosh Gupta & Waria Rosaria Lauro 7, Claudia Carbone &, Flavio Reis & 10, Abhay K Pandey n
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PMID: 31540270 PMCID: PMCE770155 DOI: 10.3390/nu11092216

Abstract

The human intestine contains an intricate ecological community of dwelling bacteria, referred as gut
micrebicta (GM), which plays a pivotal role in host homeaostasis, Multiple factors could interfere with
this delicate balance, including genetics, age, antibiotics, as well as environmental factors, particularly
diet, thus causing a disruption of microbiota equilibrium (dysbiosis). Growing evidences support the
involvement of GM dysbiosis in gastrointestinal {5l) and extra-intestinal cardiometabolic diseases,
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Review  » Biotechnol Rep (Amst). 2024 Oct 18:44:200862. doi 10.1018/].btre.2024.e00862.

eCollection 2024 Dec.

Bee products: An overview of sources, biological
activities and advanced approaches used in
apitherapy application

[ ] [ ]
I l e ra I Samia E El-Didamony 1, Hend | A Gouda 2, Mahmoud M M Zidan *, Reham | Amer 4
Affiliations + expand

PMID: 39507381 PMCIC: PMC11538619 DOLE 101016/ btre.2024.00862

Abstract

Background: Bee therapy (Apitherapy, Api-treatment, Bee treatment) is a type of biotherapy that uses
bees and their products as medicinal or preventative measures to control progression of diseases. In
many countries today, apitherapy is a section of complementary and integrative medicine. The aim of
this review is to explore the different bee products and their therapeutic potentials.

e Ar1 ve urunlerinin hastaliklarin tedavisi veya onlenmesinde tedavi edici olarak kullanildigi bir biyoterapi tirudir.
*eAr1 Urunleri iltihabi azaltarak, dolasimi iyilestirerek ve saglikl bir bagisiklik tepkisi olusturarak iyilesmeyi destekler.

*eAr1 Urtinlerinin biyoyararhligini artiran ve bu turtinlerin geleneksel kullaniminda karsilasilan sorunlari ortadan kaldiran
nanopartikiiller, iskele, nanofiberler gibi yenilik¢i yaklasimlarin gelistirilmesiyle apiterapi arastirmalarinda sturekli
ilerlemeler kaydedilmektedir.

*eGlinumiizde apiterapi, Apilarnil gibi ar1 kovanlariyla ilgili dogal faktorleri veya maddeleri, bal arilarinin bagisiklik tepkisi
olarak salgiladiklar: biyoaktif molekiilleri, bal arilariyla iliskili mikroorganizmalarin sekonder metabolitlerini ve kovan
havasini kapsamaktadir.



TBBIHIPNOZ .
»._...1 Ao YO




Proloterapi

PROLOTERAPI

ii%i . |




Hirudoterapi

Tibbh: Su'uk" T “A : Bay

"_- 1‘."‘.\\‘5i|@
- T Hucrelent

Kversak
IKan
. depoluwa
, oTguw
";-;_Blptill& :
 Rekbhan

T samtunetye -




Homeopati




Kayropraktik
Sinir sistemi Omurga

Osteopati
Kas ve dolasim sistemi
Omurga




Larva Tedavisi — Maggot Terapi
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