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Conceptual classification of some cytokines

From the functional point of view,
Cytokines may be classified as follows:

Induction of acute
inflammation including cytokines as IL-8,
I1.-9, MIP, TNF, II.-1

persistence of inflammation

with tissue destruction and cell proliferation

including cytokines as IL-1, TNE, PDGE,
FGE, EGE, TGFb, IL-6

»C¢ Type: Inhibitory action including

cytokines as I11.-4, IL-10, IL-6, TGER, IFNy

or antagonists including cytokines such as

I1.-1%, TNF-R-BP

Initial Stimuli

Cytokines
»type A
inhiRitors

Acute Chronic

inflammation inflammation

Cytokines
»type B¢

Some general considerations about cytokines

The balance between the numerous
pathological and related
downmodulatory diseases
mechanisms in RA are mediated
mainly by

Cytokines are soluble proteins and
peptides

and function in small quantities as
mediators of information between
cells. The cytokine network consists
of molecules such as
(IL)(IL-13), and
Cytokines bind to the
correspondent of target
cells. After internalization of the
cytokine-receptor complex various
signals are triggered, which most
often lead to the

The down modulation of the cytokine
action can be effected by

which often consist of an
enzymatically cleaved extracellular part
of a receptor molecule. This process is
referred to as receptor shedding. In RA a
lot of different cytokines work in concert.
Some of them are well known today but
the of their action and disease
modulation still remains unclear.
The cytokine network with its
characteristics makes a lot of sense if we
look at the main
of our body.

are major players in the

pro-inflammatory process of RA of
which some conceptual aspects will be
discussed now.




RA: IMPACT, PATHOGENESIS, AND TREATMENT

The central role of TNF

m Drives events in the inflammatory cascade!?

m Triggers production of other cytokines, including
IL—l L2 TNF

PROINFLAMMATORY ANTI-INFLAMMATORY

IL-4, IL-10, TGFB
sTNFR, sIL-1R, IL-1Ra

Adapted from Feldmann et al, 1996.1

References: 1. Feldmann M, Brennan FM, Maini RN. Cell 85:307-310, 1996. 2. Baumgartner SW. South Med J 93:753-759, 2000.

IL-1 Plays a Pivotal Role in the Inflammatory
and Destructive Processes of RA

Activates
monocytes/
macrophages

Induces fibroblast Activates Activates
proliferation chondrocytes osteoclasts

Inflammation  Synovial pannus Cartilage Bone
formation breakdown resorption

Dinarello C. N Engl J Med. 2000;343:732-734; Arend W, Dayer J-M. Arthritis Rheum. 1990;33:305-315;
van den Berg W. Ann Rheum Dis. 2000;59(suppl 1):i81-i84.




Inflammation and Joint Destruction

Characteristics of the 22-kd interleucin-1 (IL1) inhibitor

Sources: Human monocytes cultured on adherent
immune complexes or IgG.

Urine of patients with fever.

Mechanism: Binds to the IL-1 receptor on target cells.

Prevents IL-1 augmentation of thymocyte
proliferation. Prevents IL-1 induction of
prostaglandin E2 and collagenase production
by synovial fibroblasts and chondrocytes. Does
not block tumor necrosis factor alpha
stimulation of target cells.




Biologic effects of interleucin-1 that may occur in rheumatoid
arthritis

Systemic: Decteased appetite
Increased granulocyte-
macrophage colony-
stimulation factor production-

Synthesis of acute-phase proteins

Chemotaxis of polymorphonuclear cells, lymphocytes,
and monocytes

Adherence of white blood cells to entothelical cells

Fibroplast proliferation, Prostaglandin E2,
Collagenase, and neutral protease

production by fibroblasts and chondrocytes

Increased production of collagen and an inhibitor of
neural proteases, Stimulation of T and B

Interleukin -1

A

Metabolic Physiologic Hematologic Immunologic

TACTH Fever TACTH T-cell Activation
TCorticosteroids  Sleep TGM-CSF B-cell Activation
1{Insulin Shock TIFN TNK-binding
|Plasma Zn/Fe TNa Excretion TPhagocytosis TAb

THepatic Protein tLymphokines

|Albumin




Biologie
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Ropert 111
Endogenous pyrogen fever
Slow-wave sleep

Hemodynamic shock

Increased hepatic acute phase
Protein synthesis

Decrease albumin synthesis
Activation of endothelium
Decreased lipoprotein lipase
Decreased cytochrome P450
Decteased plasma F.e/Zn
Increased fibroblast proliferation
Increased synovial cell collagenase
And PGE2 inductions of IL-1

T/B cell activation

+ 4+ + + + o+ A+ o+
+ + + + + A+ +

Evidence suggesting the role of interleukin-1 (IL-1) in
rheumatoid arthritis

Synovial fluid Variable levels of IL-1 bioactivity

Elevated levels of IL-1 alpha and IL1 beta
proteins Cells may not spontaneously produce
IL-1

Synovial tissue Spontaneous in vitro production of IL-1 alpha
and IL-1 beta, High levels of IL-1 alpha and
IL-1 beta messenger RNA

Presence of IL-1 beta in levels that correlate
with disease activity




RA is Characterised by Synovitis and
Joint Destruction

NORMAL
Synovial 3 Inflamfed
membrane ) synovial
' / membrane

Major cell types:
*T lymphocytes

Pannus | - macrophages

Minor cell types:
« fibroblasts
 plasma cells

» endothelium

« dendritic cells

Synovial IMajor cell type:
fluid * neutrophils

Cartilage thinning

Adapted from Feldmann M, et al. Ann Rev Immunol. 1996;14:397-440;
Pincus T. Drugs. 1995;50(suppl 1):1-14; Tak P, Bresnihan B. Arthritis Rheum. 2000;43:2619-2633.

Numerous Cellular Interactions Drive
the RA Process

Rheumatoid Immune complexes
factors Bacterial products

IL-1, TNF-a., etc
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Macrophage
%D
P 4
2 ’
Synoviocytes «— — Chondrocytes

Pannus

Arend W. Semin Arthritis Rheum. 2001;30(suppl 2):1-6; Arend WP, Dayer J-M. Arthritis Rheum. 1990;33:305-315.




Rheumatoide Arthritis

Multifactorial and polygenic immune-mediated disease

The pathogenesis of which involves different cell types.

Fibroblasts and

T — Lymphcytes osteoclasts

B — Lymphcytes Endothelial cells
Macrophages

N

Production of the antibodies Pro inflammatory phase
Anti-CCP Cytokine, erosion of the bone

Bone erosions

T — Lymphocytes

produced Cytotoxic T lymphocyte-associated antigen 4 immunoglobulin fusion
protein (CTLA-4-1g)

|

Ozone stimulated the immature T-Lymphocyte to produce

b

CD80/CD86 which inhibit the pathogenic of rheumatoid arthritis

b

Bone erosion




IL-1 Regulates Osteoclast Differentiation and
Activity

Osteoclast
progenitor

IL-1 induces
osteoblast

apoptosis

0 D Rl A

()<

OPGL = osteoprotegerin ligand

Adapted from Tsuboi M, et al. J Lab Clin Med. 1999;134:222-231; Gravallese E, Goldring S. Arthritis Rheum.
2000;43:2143-2151; Gravallese E, et al.Arthritis Rheum. 2000;43:250-258.

Activation of the T-cells
Migration — Infiltration (Macrophages, Monocytes, Fibroblasts)

Activation of the pro inflammatory (TNF-Alpha, IL1, IL 6)

Presents of the cytotoxic and vascular growth factor
Infiltration of the endothelial cells
Activation of macrophages and osteoclasts Metalloproteinase

Adhesion of the molecules - recruitment of inflammatory cells — in the joint
Induce angiogenesis — increased production of pro inflammatory cytokines —

activated macrophages and osteoclasts
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Correlation of plasma interleukin-1
levels with disease activity in
rheumatoid arthritis with and without
ozone

Prof. Dr. med. Z. Fahmy
Chief Consulting Rheumatologist
Augusta Clinic for Rheumatic Diseases
and Rehabilitation Bad Kreuznach
Germany

The Aim of the Study

Ozone: Direct or indirect effect of the
cytokines?

The reaction of the Ozone of the cytokines
especially of Interleukin I and TNF Alpha

Which doses of the Ozone effectively of the
cytokines in rheumatoid arthritis
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The Immunsystem in old patients

Lymphoid organ (Thymus, adult, bone, marro)

}

Puberty age older than 45 older than 65
90 —100 % 85 % 5%

Decrease
Decrease immunological communication CD8 (cytotoxic T-cells)

Decrease the mature cells
Decrease the plasma membran === Ozone -

Enzymatic activity (0307 Immature cells increase
Early

\

CD3 Mature cells decrease
Decrease proliferation activity
Decrease Interleukin IT

Improved the activation of the mature cells (delayed Type Hyperreactivity)

Changes the immune system in old age

Cellular Immunity Decrease the B-cells proliferation
Decrease the signal process the T-cells
Decrease the cytokine secretion (Interleukin
IT, III, IV etc.)
Increased the memory-cells
Decreased the T-Suppressor function
Decreased the DTH (delayed Type Hyper-
Reactivity)

Humoral Immunity Decrease the B-cells
Diminish B-cell proliferation of Mitogene
Decrease the antibodies
Increase the autoimmunity organ
(not specific antibody building)
Diminish the B-cells mature (through
Decrease binding affinity

Unspecific immunity Reduce the antibody presentation
Reinforcement inflammatory mediators
(PGE2, IL-6,CRP)
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Study identification and inclusion criteria

Groups of patients with Rheumatoid Arthritis

each group n = 25 patients

m 1. Group:
= NSAIDs + Biological agent (Enebrel 50mg weekly)
m 2. Group:

= Ozone 3 x weekly(15-20 v / ml, Major
Haemotherapy) + NSAIDs + Enebrel 50mg
weekly

Methods

50 patients with RA admitted in our study with following criteria:

DAS 28

Morning stiffness

Visual analog pain score
25 RA patients treated with 02/03 + NSAID +DMARDs
(25 patients)

Biochemical examinations
Haemoglobin

Leucocytes

Platelets counts
Erytrocytes count

ESR

Rheumatoid factor

13
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%)
<
H
H
o
7]
w

—=—DAS 28 Plasm:

ESR MM/HS

First Group

Platelets

—=—ESR mm/hr

First Group

300

Platelets

—s— Platelets

LI I ()

Days after admission

—=— Platelets

LN

Days after admission

>

P

14



First Group
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Second Group

Plasma IL
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Correlation between plasma IL-1 beta (natural log scale) and HB in patients
with RA

Plasma IL
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Second Group
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Cellular Immune Status Plus

First group

O Leucocytes

B Lymphocytes

B T-Cells

B CD4+T Helpercells

0O CD8+T Cells

B Quotient CD4/CD8

O B-Cells

= NK-Cells

O cytotoxic CD8+T-Cells

B Regulatory-supressive CD8+ T- Cells
B Quotient zytotoxregultory CD8+T-Cells
B HLA-DR activated T-Cells late actmark
B CD25 activated T-Cells early actmark
O NK-type T-Cells

O CD4/CD8 double positive T-Cells

o

% of the norm

Cellular Immune Status Plus

Second group

@ Leucocytes

@ Lymphocytes

B T-Cells

B CD4+T Helpercells

O CD8+T Cells

B Quotient CD4/CD8

OB-Cells

= NK-Cells

O cytotoxic CD8+T-Cells

B Regulatory-supressive CD8+ T- Cells
@ Quotient zytotox.regultory CD8+T-Cells
B HLADR activated T-Cells late actmark
B CD25 activated T-Cells early actmark
O NK-type T-Cells

O CD4/CD8 double positive T-Cells

o

% of the norm




B CD4+T Helpercells
O CD8+T Cells
W Quotient CD4/CD8

O cytotoxic CD8+T-Cells

W Regulatory-supressive CD8+ T- Cells
B Quotient zytotoxregultory CD8+T-Cells
B HLADR activated T-Cells late actmark
W CD25 activated T-Cells earlyactmark
O NK-type T-Cells

0 CD4/CD8 double positive T-Cells

W Regulatory-supressive CD8+ T- Cells
8 Quotient zytotoxregultory CD8+T-Cells
B HLADR activated T-Cells late actmark
W CD25 activated T-Cells earlyactmark
O NK-type T-Cells

0 CD4/CD8 double positive T-Cells

1. Ozone is more effective in combined form than single form in the
treatment of RA

2. Rapid significant decrease in CRP and ESR

3. The incidence of clinically significant treatment in relation

laboratory abnormalities was similar among treatment groups with
NSAIDs

4. The ability of ozone to reduce level of acute phase Proteins in the
blood was significant greater than in the other group

5. The ozone effect of the cytokines could be due to either inhibition
of the production of cytokines through the effect of the Lymphocytes
or inhibition of response to cytokines

6. Ozone in clinically and biochemical superior in combined form
than single form in treatment of RA




Thank you for

your attention

Vielen Dank fur
Thre
Aufmerksamkeit

Correlation of plasma intetleukin-1

levels with disease activity in
rheumatoid arthritis with and without
ozone

Prof. Dt. med. Z. Fahmy
Chief Consulting Rheumatologist
Augusta Clinic for Rheumatic Diseases
and Rehabilitation Bad Kreuznach
Germany
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The Aim of the Study

Ozone: Direct or indirect effect of the
cytokines?

The reaction of the Ozone of the cytokines
especially of Interleukin I and TNF Alpha

Which doses of the Ozone effectively of the
cytokines in rheumatoid arthritis

Study identification and inclusion criteria

Groups of patients with Rheumatoid Arthritis
each group n = 25 patients

m 1. Group:
= NSAIDs + Biological agent (Enebrel 50mg weekly)
m 2. Group:

= Ozone 3 x weekly(15-20 v / ml, Major
Haemotherapy) + NSAIDs + Enebrel 50mg
weekly
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Methods

50 patients with RA admitted in our study with following criteria:

DAS 28

Morning stiffness

Visual analog pain score
25 RA patients treated with 02/03 + NSAID +DMARDs
(25 patients)

Biochemical examinations
Haemoglobin

Leucocytes

Platelets counts
Erytrocytes count

ESR

Rheumatoid factor

First Group

2
B
)
o
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—=—DAS 28 Plasma —a— Platelets
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R % AR

Days after admission

ESR MM/HS

>

P

%

4
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AS 28 Plasma
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First Group

Platelets
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6 R > P

Days after admission

—=— Platelets

Qe AR

Days after admission

>

P
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Second Group

—a— HB Plasma IL
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Second Group

Plasma IL
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Correlation between plasma IL-1 beta (natural Iog scale) and ESRm patle nts
with RA

Cellular Immune Status Plus

First group

@ Leucocytes
ocytes

B CD4+T Helpercells
O CD8+T Cells
B Quotient CD4/CD8

= NK-Cells
ive CD8+ T- Cells

Itory CD8+T-Cells
late actmark

% of the norm

s earlyactmark
O NK-type T-Cells
O CD4/CD8 double positive T-Cells




Cellular Immune Status Plus

Second group

O Leucocytes

B Lymphocytes

B T-Cells

B CD4+T Helpercells

0O CD8+T Cells

B Quotient CD4/CD8

O B-Cells

= NK-Cells

O cytotoxic CD8+T-Cells

B Regulatory-supressive CD8+ T- Cells
B Quotient zytotoxregultory CD8+T-Cells
B HLA-DR activated T-Cells late actmark
B CD25 activated T-Cells early actmark
O NK-type T-Cells

O CD4/CD8 double positive T-Cells

% of the norm

B Leucocytes

B Lymphocytes

B T-Cells

W CD4+T Helpercells

O CD8+T Cells

W Quotient CD4/CD8

OB-Cells

B NK-Cells

O cytotoxic CD8+T-Cells

W Regulatory-supressive CD8+ T-Cells
@ Quotient zytotoxregultory CD8+T-Cells
® HLADR activated T-Cells late actmark
W CD25 activated T-Cells early actmark
O NK-type T-Cells

O CD4/CD8 double positive T-Cells

o

O Leucocytes

B Lymphocytes

| T-Cells

W CD4+T Helpercells
O CD8+T Cells

O cytotoxic CD8+T-Cells

W Regulatory-supressive CD8+ T- Cells
B Quotient zytotoxregultory CD8+T-Cells
® HLADR activated T-Cells late actmark
W CD25 activated T-Cells earlyactmark
O NK-type T-Cells

O CD4/CD8 double positive T-Cells




Summary

1. Ozone is more effective in combined form than single form in the
treatment of RA

2. Rapid significant decrease in CRP and ESR

3. The incidence of clinically significant treatment in relation
laboratory abnormalities was similar among treatment groups with
NSAIDs

4. The ability of ozone to reduce level of acute phase Proteins in the
blood was significant greater than in the other group

5. The ozone effect of the cytokines could be due to either inhibition
of the production of cytokines through the effect of the Lymphocytes
or inhibition of response to cytokines

6. Ozone in clinically and biochemical superior in combined form
than single form in treatment of RA

Thank you for
your attention

Vielen Dank fur
Thre
Aufmerksamkeit

26



INITIATION
Risk factors
Age Secondary
Gender ? lymphoid organs
Genetic
Infective
Hormonal
Stress
Smoking
Low vitamin D
A MecOBhagE T e “asiee...... Aut;)anuboaies:
2% Chemotactic RF, anti-CCP
factors, adhesion of
N immune inflammatory
cells, vascular growth
JPEFIPEI'UATION } 0 * Proinflammatory cytokines
2 Angiogenesis !
* Collagenases, MMP, cathepsins
J_ DESTRUCTION

53

IL-1 und TNF-o sind zentrale Mediatoren
bei der Rheumatoiden Arthritis

Rheuma-
; = Immunkomplexe
s Cels faktoren \‘bakterielle Produkte

IL—1!> T TR IL-1, TNFa, etc.
- N

= E | T-Zelle Lésliche Faktoren

LA-DR Direkter
ﬁmm"’“;& Zellkontakt
Antigen- :
Prasentierende 7
Zelle

B-Zelle oder
Makrophage

IL-1 und
Synowiyten / TNFa . Chondrozyten

Pannus

Artikularer
Knorpel

Sekretion von Kollagenase
und anderen Proteasen
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IL-1 und IL-1 Rezeptorfamilie

ICE

O ?

Caspase 1 ?

IL-1Ra als nattirlicher
Antagonist O

. IL-1R-akzessor-

risches Protein

Some general considerations about cytokines

The balance between the numerous
pathological and related
downmodulatory diseases
mechanisms in RA are mediated
mainly by
Cytokines are soluble proteins and
peptides
and function in small quantities as
mediators of information between
cells. The cytokine network consists
of molecules such as
(IL)(IL-13), and
Cytokines bind to the
correspondent of target
cells. After internalization of the
cytokine-receptor complex various
signals are triggered, which most
often lead to the

The down modulation of the cytokine
action can be effected by

which often consist of an
enzymatically cleaved extracellular part
of a receptor molecule. This process is
referred to as receptor shedding. In RA a
lot of different cytokines work in concert.
Some of them are well known today but
the of their action and disease
modulation still remains unclear.
The cytokine network with its
characteristics makes a lot of sense if we
look at the main
of our body.

are major players in the

pro-inflammatory process of RA of
which some conceptual aspects will be
discussed now.
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The factor which effect the NK cell
Chemo therapy

Auto radical oygene radical

Psychological stress
Smoker

Anxiety

Grief

Sorrow

Insomnia

INITIATION

Risk factors
Age
Gender
Genetic
Infective
Hormonal
Stress
Smoking
Low vitamin D
|

|
\

Macrophage ¢

-~ Autoantibodies:

Chemotactic factors, RF, anti-CCP

adhesion of immune
inflammatory cells,

vascular growth &
PERPETUATION { Proinflammatory cytokines 4-—.

il LS|

| |

Collagenases, MMP, cathepsing

S

DESTRUCTION I 5o o000 T




IL-18BP .13
IL-17 118
IL-16 IL-15 STNF-R L1019

sIL-1R1 IL-4
GM-CSF Chemokine

™NFa T IFNy
IL-8 s IL6

Pro-inflammatorisch Anti-inflammatorisch |

Regulation der Osteoklasten-
differenzierung und -aktivierung

IL-6

Mak Osteoklasten-
amol T-Zelle o ijauferzelle
phage TR

Frithe
Osteoklasten-
Vorlauferzelle

IL-1>TNF = RANK-L

TS Dq o
Synovialer ~ PGE
Fibroblast

Knochen
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physiologische Reize entziindliche Reize

Y

funktionale Kérpergewebe Makrophagen, Synoviozyten usw.

COX-1 konstitutiv COX-2 induzierbar } 1
|

low-dose ASS

¥ Hemmer A
TXA, PGl, PGE; Prosta- Proteasen  andere

(Thrombo-  (GefiBendothel, (Niere usw.) glandine Entziindungs-
zyten)  Magenschleimhaut | mediatoren

usw.) |
Sl

Regulation physiologischer Vorgange Entziindung ‘

Schleimhautschutz v

Blutgerinnung Reninsekretion (Niere)

Nierendurchblutung Heilungsvorgange (Wunden, Ulzera)
Funktion des weibl. Reproduktionstrakts
Knochenstoffwechsel
GefaRschutz

The Role of NK Cells in old patients

Property of the nuclear cells
NK cells not change in old patients

NK cells not dependence of the MHC
complex

NK as immune modulation therapy with
Ozone

NK with CD 8+ the most effective in
immune therapy




