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ABSTRACT

In this thesis we propose an immune —inflammatory model of human
longevity and risks. This thesis will theorize that inflammation as a common pathway
and major risk leading to most diseases ( cancer, atherosclerosis, aging-related
diseases).and leading to most morbidity and mortality. Anti-inflammatory measures
are going to slow or prevent diseases from major health risk, inflammation. And the
thesis will also theorize immune phenotype change by available cell proliferation
technology would extend current limitation of human longevity.

There are many non-chemical approaches in disease prevention and
treatments. Of these, electrical bio-feedback is an efficient non-invasive non-chemical
approach against inflammation. The nature of non-invasiveness and the efficiency of
this approach strengthens' the basis-for using clectrical bio-feedback
anti-inflammatory reflex in disease prevéﬁg:én for everyone in daily life. Here, the result
showed that HRV-HR is a promising p_a;am-e::f-er fdr checi(ing inflammation. Other
non-chemical approach are also emphasized. in disé:ase prevention and treatment:
Eliminate of food antigen, food toxins; Unload mental stress; Eradicate occult infection.
And maintain an efficient innate immunity.

This thesis also showed that changing immune phenotype is available by cell
proliferation technology. The case study on cancer innate immune therapy proves that
it is possible and reasonable to use our own innate immunity to treat cancer. Autologous
natural killer( NK ) cell transfusions eradicate cancer in pilot study. Terminal
hepatocellular carcinoma with portal vein thrombosis totally disappeared with NK cell
transfusion as sole treatment. NK cell transfusion prolongs survival in all cases.
NK cell transfusion lengthens symptom-free intervals and progression free intervals.
It is freely used in any combination therapy. The life quality of patient is much superior
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to otherwise treated patients. The phenotype change toward NK cell dominance is not
only useful in treating cancer is is also useful in prevention against atherosclerosis.

The phenotype of NK cell, CD 56 dim played an important role in Coronary
Heart Disease. This type of patients has less NK cells. NK is the immune phenotype of
healthy longevity. Those with higher NK has favorable endocrine profile, more muscle,
more life activity, and less morbidity. Moreover, NK treats and prevents cancer,
atherosclerosis, treats variety of infection and brings inflammation back to homeostasis.
Abundant NK precursor cells are easily available in the peripheral blood.

NK treats and prevents cancer. NK prevents atherosclerosis. NK cell treats
variety of infection and brings inflammation back to homeostasis. NK prevalent is
the phenotype of healthy ageing. There is casily available abundant NK precursor
cells in the peripheral blood , that make change into"NK phenotype type present and
practical by current proliferation or pro.r.n()\_tg'-_‘or.l:-_.t'e.chnology.

Thus, we conclude that by ha.vir::'g"?y—(.)ur. life immune-friendly way, by
lowering the inflammation to pre\;ént éiseases, By selecting effective and
immune-harmless treatment against diseases; ana by promoting or changing into NK

prevalent immune phenotype, would be the key for the human being to live beyond

the current limitation of human longevity.

Keyword: Longevity, diseases pathogenesis, unified theory, immune, inflammation,
anti-inflammatory reflex, mental stress, heart rate variability, non-chemical, immune
therapy, cell therapy, natural killer cell, cancer, atherosclerosis, ageing, NK prevalent ,

immune phenotype.
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CHAPTER 1INTRODUCTION

1.1 Background

Cancer, coronary heart disease, cerebral vascular disease, diabetes, liver
diseases like hepatitis, cirrhosis, kidney diseases like glomerulonephritis, chronic renal
failure, are at present the most leading etiology of morbidity and mortality. For people
to live longer and healthier, we must devote more effort to understand these diseases, to
search in depth the relevant risks, and engage to fight against these diseases.

Current approaches of diseases diagnosis, treatments and prevention have
their limitations: First, it lacks of integration, tends to know superficial facts, signals,
signs, symptoms, diseases, without knowing the common causative problems. Secondly,
it tends to have “Head to head, feet to feet” appfoach of treatments. This often leads to
mutual conflicts, harmful treatments, and-unsueeessful treatments. Last but not the least,
it lacks central concept of disease path.oge.r:-:l%.is" and prevéntion. It is very difficult for
common population or even clin.ic_:fi_alns:t;) have an.operakl)le model of diseases

prevention.

In this thesis we proposed a model: An Immune-Inflammatory Model

of Human L ongevity and Risks. (Figure 1) This thesis will theorize that inflammation

is the common pathway and major risk leading to most diseases ( cancer, atherosclerosis,
aging-related diseases).and leads to most morbidity and mortality. Anti-inflammatory
measures are going to slow or prevent disease progression. We also conclude that
immune phenotype change by available cell proliferation technology would extend

current limitation of human longevity.
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1.2 Motivation , Objective and Three Questions to be Answered

There are three questions to be answered.

Isit possible to treat diseases, like cancer, through the inner power of our own?

What is the extent that immunity can help ?

Isit possible to prevent diseases and achieve longevity through the power of our own?

The motivations of this thesis were to response to the above problems and
provide the following issues ; 1. To integrate disease pathogenesis and discrete
phenomenon into one unified theory. 2. To develop theory basis for non-chemical
anti-inflammation measures for every one to prevent diseases in daily life. 3. To
eliminate current conflict, harmful, unsuccessful treatments. 4. To facilitate the care

quality of cancer patient. 5. To extend current limitation of human longevity.
2



In this thesis we hope to conceptualize that inflammation is a very important
pathway of disease pathogenesis and a major obstacles to longevity. We can also test the
efficiency of non-chemical bio-feedback anti-inflammation measures. We also hope to
theorize the innate immunity NK cell proliferation technology as a feasible one for
human to extend current limitation of longevity. Through these, the basis of our
bio-signal profile platform of immune system and related others ( eg. HRV-HR) could

be build.

1.3 Our Previous Wor k

To meet theses goals, some related biomedical signals or medical informatics
investigations have been done and published by-the author or by our lab colleagues.
These works include the innate and ;daptive Immuhe cell profile by flow cytometry and
the beta-glucan stimulated NK/lymphocyféEgréﬁle [ 15 ], the study biosignal platform;
Portable device for ECG[23 |, Study oh_ﬁheé—%ﬁ' rate Vari_ability [ 24 ], Automatic detection
of FMD(Flow Mediated Dilatatioilj, i_n:to study of immune, inflammation,
atherosclerosis, HRV[21,22 ], Security transr.nission of biomedical signals[ 19] and the

study of biomedical informatics platform[ 20 ].

1.4 Some Progress of Immune Based Cancer Therapy: Cell therapy

Treatment for advanced cancer is usually very torturous. Main treatments of
cancer include surgery, chemotherapy, radiation therapy. Surgery treatment removes
identifiable cancer and the surrounding tissue with related complications, bleeding,
infection, and anesthesia risks. Using chemotherapy to treat cancer causes a lot of side
effects. Besides killing the cancer cells, it may alter the immunity and damage the body.

Radiation therapy against cancer has side effect of radiation damage and has a lot of



limitations, for example dosage limit, responsiveness. Chemotherapy and radiation
therapy has also bone marrow suppression side effect, leading to anemia, poor immunity,
bleeding tendency.

Here in Taiwan and China, I have been taking care of patients using
autologous cell therapy to treat the most notorious disease, cancer. The patients receive
autologous NK cell (Natural Killer cell) of innate immunity under a
government-approved clinical trial. Several miracle cases, originally regarded as
terminal cancer, survive much longer than ever expected. Some of them even have
their cancer totally disappeared. The hospitalization days were minimal or even none
because the course is smooth and uneventful. Moreover, all the common symptoms of
cancer, namely cachexia, pain, nausea, weakness, fever, seldom or never occurred.

Autologous cell therapy s afieans to Uise cells from our own to treat diseases.

It is a less-chemical approach to treat disease Avith less or even no medications, through

o
-'&

the power of our own.
Contrary to other main fréatr:rlent, using NK cell to treat cancer has no
complication related to surgery. No torturoué side effect of chemotherapy. No tissue
damage, no bone marrow suppression. Patients tolerate the treatment very well. Almost
all patients feel better. Autologous cell therapy could be freely combined with any other

cancer therapy.

1.5 Dissertation Organization

In this dissertation, the background, the block diagram, the motivations and
objectives of the thesis, previous works and recent advance of immune cell therapy
are described in Chapter 1. The rest are organized as following.

Chapter 2 describes the unified immune-inflammatory theory model of



longevity and diseases; the six candidates of the model: input, immune system
phenotype, cytokines, broadcaster and amplifier, the inflammation, the results of the
inflammation; inflammation as major risks; diseases, cancer, atherosclerosis, ageing as
the results of inflammation of results; and how to use this model to prevent diseases and
achieve longevity.

Chapter 3 describes inflammation case study: the relationship of mental stress
and inflammation; indexed with heart rate variability and heart as surrogate marker of
autonomic system and inflammation interaction; the application of non-chemical
biofeedback as an effective measure to lower inflammation.

Chapter 4 describes the NK of innate immunity as a longevity phenotype
against cancer, ageing, atherosclerosis; NK identification and subtyping flow cytometry
platform; why NK is promising throhgh our curtent technology.

Chapter 5 describes NK caséfst\_xldy;_.NK transfusion as an safe and applicable
phase 3 clinical technology; the promiSi.ng%l.qe-l.iminary results in four previously
regarded as terminal cancer pati:ents.

Chapter 6 concludes the thesis.



CHAPTER 2AN IMMUNE-INFLAMMATORY MODEL OF

HUMAN LONGEVITY AND RISKS

2.1 A Few WordsAhead the Mode

There is an old saying: We are what we eat.

There is pretty much truth in it. Our body has been developed from one cell to
what we are today. The composition of individual body equates to input minus output.
External or environmental inputs interplay with our genotype to become our phenotype,
that 1s, what we are.

The Immune system is our first front line to respond to external inputs; food,
air, water, microorganisms, various kinds of energy;.or injury. When the immune system
is challenged by infection, antigen, toxin, physicakinjury, and mental stress, that may
actually damaged the cell or may regar&e(igs .t-Ill'r.eat to tﬁe cell , it will evoke a cell
injury signal, the inflammatory signal. T;'_é":_.i.r.nmune system has to solve the problems

itself and would arouse inﬂammafdry response.from the immune system.

2.2 Thelmmune- Inflammatory M odel

As shown in figure 2, this model is makeup from six candidates. Candidate 1 is
the Input, or loading into immune system. Candidate 2 is the response network, immune
system phenotype. Candidate 3 is the communication signal, Cytokines. Candidate 4 is
the Amplifier and broadcaster. The liver will release acute reactive protein into
circulation of the body. Candidate 5 is the Landmark events: Inflammation. The last
candidate is the Results of inflammation. It consists of biomedical signal, clinical
markers, signs, symptom, and type of diseases. This module linked together all seemed

to be independent thread of events. This will provide chance to solve the puzzle the



right way, the immune way.
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Figure? |immune-Inflammatory Model of Human Longevity and Risks, s s
Figure 2: The immune-inflammatory'model of human longevity and risks. The names
of these symbols are as f(;llow: ESRI: eryfhroéyte sedimentation rate; RA
rheumatoid antigen; Tumor Ag tumnr arlltlgen .BMI body mass index; FMD
flow mediated dilatation; - CRP éTR:;tlve Protein; = SAA serum amyloid antigen;

HRV heart rate Variability;"__l_—iR heart fétg; HSP heat shock protein; CT

computer tomography; PET positron emission tomography; GI gastrointestinal

2.3. Immune L oading:

L oading to the Immune system israther complicated, it consists of both

internal and externals events.

2.3.1 Antigen or Toxin

External antigen, self antigen(eg.HSP), and toxin( smoking, drinking,

oxidized-LDL) will induce inflammation



2.3.2 Infection

Bacteria, virus, fungus, or unresolved previous infection will load the immune

system. Long term effect of chronic loading compromises the capacity of immunity.

2.3.3 Mental Stress

Generally, people less often addressed as immune loading is internal input
from mental stress. Through vagus nerve, the brain has an anti-inflammatory reflex.
Uncompensated repeated mental stress overall causes immune loading and
inflammation.

There’s an anti-inflammatory reflex of autonomic nervous system via para-
sympathetic vagus nerve. Increase heart rate and decrease Heart rate variability (SDNN,
standard deviation of normal fo normal R wav?)__is <-:orrel_ated with CRP elevation and
inflammation. ( Lombardi, 2004, [ 9) [ ..ﬁi'sz-z-mti-inﬂammatory reflex mechanism
links mental stress to immune lo'ading,l. i_hﬂe%mallt'ion, aﬁd the relationship with many

diseases.

2.4. The Inflammatory Response and the Amplifier

When the immune network is triggered by the input or loading, cytokines
will be released, and inflammatory response will be initiated. Inflammatory response is
composed of both local events and a systemic activation. When systemic activation, the
liver will serve as amplifier, amplifying the biosignal, release acute reactive protein,
CRP, SAA broadcasting via circulation.

The liver is mainly built to broadcast the immune loading from what we eat.

Food is the largest input to our body, bacteria, virus, fungus, food toxins, water toxins

could enter our body in largest amount compared to other entry. That is why our
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gut —associated lymphoid tissue comprise 90% of lymphoid tissue. The gut-guarding
liver will respond to other sources of blood circulating cytokines as well. Its huge

capacity of synthesis could scale-up amplify the inflammation in a reentry circle.

2.5. The Results of the Inflammation.

Inflammatory results composed of molecular events, cellular events and

systemic events. Inflammation is a network of the interactions of these events.

2.5.1 Symptom/Sign

The events could be perceived as symptom. Without the knowledge of what is
going. The person will neglect it which mightleads further deterioration. A lot of
clinical symptom sign originally;interpreted as anélated_ events and the physician or
patient used to treat it head to head, fodt.fg‘éf-é;t’. Itis wise to interpretate again
in this immune— inflammatory moée!l E’or Iﬁs to tunderstand the pathogenesis

and take action to do the right things'to prevent from further degeneration into more

serious one.

2.5.2 Biosignal / Clinical Markers

The markers of the interaction include WBC, IL-1 IL-6, TNF, INF, CRP, SAA
etc,. A lot Clinical markers related to inflammation, mention a few first, ESR,
fibrinogen, coagulation profile, PAI-1, RA, ferritin, liver enzyme, muscle
enzyme, tumor antigen, steroid hormone profile, HR, HRV, MDCT calcium score, PET
uptake etc.

It is very useful to detect, to intepretate, to monitor, to intervene this

inflammatory or anti-inflammatory markers.

9



2.5.3 Diseases from Inflammation

If tissue health is not restored or with stable low grade irritation,
inflammation becomes chronic condition that continuously damages the
tissues . During chronic inflammation, tissue injury and healing proceed
simultaneously. The damage caused by chronic inflammation accumulates slowly,
sometimes asymptomatically for years, may eventually lead to severe deterioration

Before 1800, adult life expectancy was only about 40 to 50 years. Today, the
immune system must remain active for much longer. This very long activity may
leads to chronic inflammation that slowly damages the organs. This a typical
phenomenon linked chronic inflammation to ageing and is considered the major risk
factor for age-related chronic diseasés. . Alzheimef‘s disease, atherosclerosis,
diabetes, cancer —have an important ih'tiiyz_'gnl__éiatory component, Liver cirrhosis,
hepatitis, viral , alcoholic, autoimmune _havg -'impOrtan_t inflammatory component. So
does chronic renal failure associa{ea v\;ith glome_ful"onephritis or glomerulonephropathy.
And major lung diseases, cancer, pneumonia, COPD as well.

Our immune system has evolutionarily programmed to  control pathogens,
so pro-inflammatory responses are likely to resist fatal infections aggressively. Thus,
inflammatory genotypes area necessary partof the normal host responses to
pathogens in early life, but the overproduction of inflammatory molecules might
cause inflammatory -related diseases and eventually death later. Therefore, low
responder genotypes involved in  regulation of innate defense mechanisms, might
better control inflammatory responses and age-related disease development, resulting
in an increased chance of long life survival ina "permissive" environment with

reduced pathogen load, medical care and increased quality of life. (Licastro et al. 2005,

10



[8])

2.5.4.Ageing from Inflammation

"Inflammaging" has been coined to explain the underlining inflammatory
changes common to most age-associated diseases.. This new term means that ageing is
coupled with an age- dependent up-regulation of the inflammatory response, due to
the chronic antigenic load which triggers the onset of inflammatory disease.
Inflammaging , the up-regulation of a variety of anti-stress responses at the cellular and
molecular level, is the consequence of the body's ability to counteract and modulate
the effects ofa variety of stressors, which cause the accumulation of molecular
and cellular scars(Francechi et al. ,2000.;:Francechi et al, 2003 ) Cytokine production
may also be up-regulated 'in vivo' i1; old subj ects résulting in an abnormal elevation of
proinflammatory cytokines during 'iﬁ?;l_’glr__l;;r-natory responses (Licastro et al.,
2005, [8]). 1B

Evidence suggests that : -pr_o:-inﬂammz_itory genotypes are related to
unsuccessful ageing, and, contrastly, controlling inflammatory status may allow a
better chance of successful ageing. So, age-related diseases are "the price we pay"
fora life-long active immune system.

Aged macrophages also contribute to an impaired the proliferative response of
activated peripheral T lymphocytes ( Pawelec et al, 1998 , [11]).

Aged phagocytes, such as macrophages showed an impaired respiratory burst
and reactive nitrogen intermediate production with a decreased ability to destroy
pathogens; Aged dendritic cells were less efficient in activating both T and B cell
populations (Plackett et al. , 2004, [14]).

The 'in vitro' production of pro-inflammatory cytokines, such as IL-1, IL-6
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and TNF-a, by mitogen activated peripheral blood monuclear cells from elderly

persons was higher than that from young donors (Licastro et al., 2005, [ 8])

2.6 How May Usethis M odel to Prevent Diseases and Extend
L ongevity

In the clinic, diseases, symptoms/signs, biomarker, biosignal all has immune-
inflammation relevance. Integrate the discrete findings, treat the causative problem if
possible. Specific immunity against pathogens and mutated cell should be always
preserved when we select the treatments. It will largely avoid conflict and harmful
treatments.

In general life, non-chémical approach aré emphasized in disease prevention
and treatment. First of all, Unload your__immul}e__sys-tem:_ Eliminate of food antigen,
food toxins;. Unload mental stress; :, Era;&tcate occult infection. And maintain an
efficient innate immunity. Second, ccl.)lf!atroﬁé)vey "reacti\.lé inflammation by
anti-inflammatory reflex, physicai therlapy, and flun'étional food. Third, we should have
regularly follow up.to monitor inflammation/ diseases/immunity. Then select
immune —friendly treatment to control inflammation and diseases.

The following figure( Figure3) outline the use of the immune-inflammatory

model to prevent diseases and prolong longevity.
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Figure 3 stepwise use of immune;‘inﬂammatory model to control disease and extend

13



Chapter 3 INFLAMMATION CASE STUDY

3.1 Inflammation Associated with Reduced Heart Rate
variability(HRV)

Besides general available biomarker, like hs CRP, as useful tool to
detect subclinical inflammation. There is a an approach through heart rate variability.
The study on heart rate availability in middle-aged and elderly Inflammation is
associated with reduced heart rate availability (Sajadieh et al., 2004 ,[12]).

Heart rate and SDNN has been found negatively  associated with
inflammation markers. In multivariate analysis both increase heart rate and reduced
heart-rate variability were associated with-ysub-clinical inflammation. This study is of
relevant clinical interest.The negative associati(.)'n between increased heart rate  and
reduced HRYV and C-reactive protein if}@icates_ increase’ sympathetic tone characterized
patients with of sub-clinical inﬂammgizz-iaﬁ. Both .sympathetic activation and
subclinical inflammation have “been i-r:1-dependently associated with an increased
cardiac mortality. The combination of heart rate’, HRV and CRP could be used to detect
health risk. And might reflect an interaction between the autonomic nervous system and
inflammation, autonomic imbalance leading to sympathetic predominance may promote
activation of inflammation, which, in turn, could further  alter autonomic balance.
This could explain the presence of signs of sub-clinical inflammation in clinical

conditions such as diabetes, hypertension and coronary artery disease with incerased

signs of sympathetic tone and decreased reduced vagal tone (Lombardi, 2004, [ 9]).
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3.2 Anti-Inflammatory Reflex by Electrical Biofeedback(Vagal

Stimulation)

The anti-inflammatory Vagal stimulation is effective to save life even in the
setting of most severe infection, sepsis.

We used electrical biofeedback device to study heart rate variability and heart
rate. The biofeedback device is an ultralow frequency electrical stimulator. It is a health
device recognized by Japan and other countries include ROC. It is used to stimulate
ANS via electrical stimulation. We try using it as a non-chemical approach hypothesis
to lower inflammation. The test was conducted on approved effect of shoulder pain,
joint pain, insomnia via anti-inflammatory reflex. A total of 60 volunteers age between

35 to 76 with baseline normal sinu$ rhythm took part in this experiment.

3.3 Experimental Design:

S A

Before testing, the subject iskept sit-t:i-ng at the device for at least 5 minutes.
Then we record BP and resting ECG Signal for*5-minutes. The electrical stimulator is in
operation for 30 minutes. We repeat obtaining BP and resting ECG. Later the ECG is

under analyzed through the following protocol.

3.4 Signal Processing

The signal process is shown in figure 4. The ECG signal is first differentiate
(Figure 5). After performing Hilbert transform on the differential signal, Peak detection
method is used. The detected peak is the R-wave on the ECG (Figure 6). Then this
R-wave will be under review by a cardiologist to mark ectopic beats. Then the duration
time between the two R-wave is calculated to find RR Interval. Baseline heart rate was

calculated by mean RR interval and heart rate variability was calculated as standard
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deviation of normal to normal RR interval(SDNN).
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Figure 4 processing of ECG to identify R wave

x 10° (a) ECG Signal
1 T T T T T
05F .
0 -
-05F J
A | | ] I I
0 50 100 150 200 250 300
(b) y(t)=d/dt[ECGI(t)]
0.05 T T T T T
D -
) | i i | I
0'050 50 100 150 200 250 300,
Figure 5 (a)ECG (b)ECG differential
x 107 Ca>» ECG Signal
1 T T T T T T
0.5 PPPF nn”“"ﬂ-"ﬂﬂnonﬂnnnnnnn”n"'rn u"ﬂ"‘non i
05 U RHUE [} M I |l ] { LRV [ | J | 10 | % Wl ."il |
T PT T TIN 17 T TN 18 D PR oy x v e TN AT .
-0.5 .
-10 260 460 660 8.00 1OIOD 12'00 14I00 15.03 18.00 2000
{b>» HIy®)] . Threshold=Max *0.42
0.06 v v . T !
0.04 .
0 bbb
A LARLALAAL A AL AR k)
0 1000 1200 1400 1600 1800 2000,

Figure 6 processing of ECG to identify R wave
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3.5 Resultsand Conclusion

The HRV-HR result is shown in figure7. The plot of SDNN and HRV

lowering is shown in figure 8.
Favorable response is defined as both increased SDNN and decreased HR;
Unfavorable response is defined as decresed SDNN and increased HR
Results: 61.7% (37/60) subjects shows favorable response( after 30mins stimulation;

10% (6/60) subjects shows unfavorable response;

28.3%(17/60)subjects show equivocal response
For this biofeedback device in term of typical anti-inflammatory reflex there is 61.7%

responder. Thus this device is a aceeptable supplement for anti-inflammatory.
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Figure 7 HRV HR results
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SDINN wvs HR lowering

HR lowering

Figure § Plot of SDNN and HR lowering;
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Chapter 4 NK CELL ASTHEORY IDEA OF LONGEVITY
PHENOTYPE OF LONGEVITY AGAINST CANCER,

AGEING, AND ATHEROSCLEROSIS

4.1 NK Cdl of Innate Immunity

The immune system may be classified into Innate(monocytes, natural killer
and dendritic cells), and adaptive immunity (B and T lymphocytes). NK cells constitute
up to 15% of peripheral blood mononuclear cells (PBMC) and are also found in
peripheral tissues including lymph node, peritoneum, placenta and liver. The NK cell
phenotype is characterized by lack of expression of the CD3 complex together with
variable expression of CD16, CD56 and.CD57:

Figure 9 depicts the proceés of identifying NK cell from lymphocyte cluster
using mAb against CD3 , CD16 and its s'liii“_ﬁl'aelt._:'jghrough different CD 56 level.

NK cell CD56bright and CD56d11;1 subsets aredefined basing on the intensity
of CD56 expression. These subsetrs-ha\:/e differel_l.t tissue homing properties due to
different patterns of expression of cytokines .receptors and adhesion molecules. The
major CD56dim NK cells have a granular phenotype and exhibits more cytotoxic
activity than CD56bright NK cells. CD56bright NK cells express low levels of CD16
and constitute less than 10% of circulating NK cells but are the dominant NK cell in
lymph nodes.. CD56bright NK cells are the primary source of immunoregulatory

cytokines such as IFN-y, IL-10, IL-13 and GM-CSF.
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Figure 9 depicts the process of identifying NK cell from lymphocyte cluster using mAb

against CD3 , CD16 CD56 and its subset through different 1 CD56 level.
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4.2 NK Cél against Cancer

Natural killer (NK) cells were named for they defense against
virus-infected and neoplastic cells in the absence of prior antigenic stimulation .

NK cells were discovered because of their ability to kill cancer cells in vitro.
Depletion of NK cells in vivo facilitate tumor formation in several tumor
models.(Hanna et al. 1985, [16], Wiltrout 1985[17]) Clear involvement of NK cells in
anti-tumour immunity in vivo was shown in 1986 by Klas Kérre[6] with Major
histocompatibility complex (MHC) class I in NK cell recognition. NK cells kill certain
tumor cell lines in vitro even without significant levels of MHC class I on tumor. cell
surface.

It has been clealy illustrated that Therole'of NK cell together with cell from
adaptive immunity weights toward ixmm.unity aginsf tumor. It is during the elimination
phase, nascent tumor cells are destroyed'B%’zE_;Ii{fcells. ( Bhardwa;j , 2007[1])

In Taiwan, autologous NK cél_ils v&%re approyed as the core trial treatment
under a phase 3 clinical trial agailis-t 1_i\I/er cancer_llérfd lung cancer .

Figure 10 showed that when NK céll dominate, the trend is toward tumor

immunity and suppress tumor growth. However when proinflammatory cytokines is the

majority, the trend which is toward tumor growth.
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(Shivani et al., 2006[18]). NK .Lffvi‘fyum ¢ erl}ﬁﬁuhjects proved to be of predictive
Dz “, il I
value of less morbidity and less mortahty (ﬁevy et al , 1991[7]).An elevated NK activity

is correlated with well-preserved endocrine functions and muscular mass (Mariani et al.,

1999[10]).

4.4 NK Cédl in Longevity and Exempt from Atherosclerosis

Isit possible to prevent disease and achieve longevity through the power of our own?

What is the extent that immunity can help ?

22



4.4.1 Longevity and Exempt from Atherosclerosis

Common pro-inflammatory genotype has been associated with atherosclerosis
and an genotype of “good control of inflammation” genotype protect against
atherosclerosis. The number of oldest old people(>85 year old) has risen up of about
20 times , mainly contributed by the marked reduction of cardiovascular diseases
prevalence rate , related to less antigen loading, less chronic inflammation, after the

improvement of public hygiene. (Licastro et al. 2005[8])

4.4.2 NK cell of Innate Immunity and Exempt from Atherosclerosis

Another important study on innate immunity phenotype showed that Coronary
el TS

Heart Disease patients had lower Nﬁ cytétox@actlvrty, decreased in the absolute

number and percentage of totqi EKA; %56&1‘131 cytotoxic NK subset. The
tendency is toward lower peft:ent €0 h@ D5 bnght regulatory NK subset and
- =1 _rb-
CD3-CD56+IFN-y+ cells in @_HT) ients k 007(51])
= o .-'.':-" f"‘u

Proinflammatony cylokines
(LG, THF-alpha)

Macrophage
CRP

Figure 11 NK CD56dim dominance VS macrophage in coronary heart disease.
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In Figure 11 we show NK CD56dim dominance is favorable immune

phenotype exempt from coronary heart disease.

4.4.3 NK Cédl asLongevity Phenotype

Our Hypothesis: A tentative Scenario for human to survive 85 year old or
more the main determining factor would be exempt from cardiovascular diseases. The
criterion is

High NK +/- High CD56dimNK +/- high CD56brightNK.

This immune profile would be a possible index for human longevity > 85 year

old.

4.4.4\Why isNK?

The development of NK prol.it:e.rr%i.il.i technology would be very useful.
Contrast to stem cell with suspic.igl_ls rQI:e in t:ancér sterﬁ cell. NK kills cancer; NK
prevent atherosclerosis; NK is a accountable. proﬁl:e: of longevity; NK precursor travel
from bone marrow via blood to lymph node. It is easy obtainable the NK precursor from
venous blood.

NK can back up exhausted adaptive T and B cell immunity without concern of
marrow failure or thymus involution. Over 85 the major health risk is poor immunity.

So for human to live longer and healthier. NK cell related approach deserve better

attension.
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Chaper 5 NK case study

5.1 Lymphocyte | mmunopheotyping by Flow Cytometry
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Figure 12 illustration of effect of size and granulity to forward scatter and side scatter

Using flow cytometry, forward scatter(FS) , side scatter (SS)pattern of laser
could be used to identify the cluster pﬂb’r{lﬁ)hoétye,,the red dots in retangulated in the
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Figurel3 distribution of lymphocyte by size(FS)and granulity(SS)
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Lymphocyte Immunophenotyping
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Figure 15 Uses MAD conjugated with fluorescent dye to  classify the phenotype

through SS FS signals in the gated lymphocyte area.
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5.2 Fuctional Study and Cloning of NK Cell

Flow cytometry is used for fuctional study and cloning of NK cell Use more
substype specific MAb, we can have NK phenotyping.

Natural killer cells are lymphocytes that lack CD3 and express CD16, CD56
and CD57. In recent years NK cells was categorized into two groups by level of
CD56. Peripheral blood lymphocytes were stained with CD3, CD56 and CD16 . The
CD3 negative lymphocyte was gated and ready to analyze CD56 and CD16
expression.In term of NK phenotyping, a easy expression is CD3-CD16+CD56+
lymphocyte. Stained with CD3 CD16 CD56 monoclonal antibody, the CD3 unstained
lymphocyte was first gated, then gated with gate- 1 and gate2 counting, results number

of CD56Dim, CD56Bright.

NK CD56 bright

CD56-PE

N NK CD56dim

CD16-FITC

Figure 16 Flowcytometry results of NK and subtyping
As previously discussed, NK cell percentage, function, subtyping, are

important in understanding disease pathogenesis, In the following section we will

show our selected case study results.
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5.3 NK Case Study 1 Hepatic Cancer Stage 4

Background

71 year old lady was presented to my clinic with diagnosis of hepatocellular
carcinoma(HCC) stage 4.., She Bilateral liver lobes with multiple tumors, and portal
vein thrombosis were noted. This old lady does not have habit of drinking, smoking.
She has undelying chronic hepatitis with HBV, HCV, liver cirrhosis. No other major
systemic diseases. Extremely poor prognosis was told by several medical centers. She

refused chemotherapy suggested by the doctor.

o W :
Figure 17 Pre-NK multiple hf}ﬂatic"fUmo'_rs with'portal vein thrombosis

Figurel8 Post NK cancer totally disappeared

Method:
She entered the clinical trial of autologous NK cell therapy against
malignancy.NK cells was ex-vivo cloned under GLP supervision.

Immune cell profle to be checked by backscattered signal of two-clor
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flowcytometry.
Course:

She received more than 70 times autologous NK cell transfusion in 4 years.

She

Figure 19.20Similar pre and post findings
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received no other treatment. Duriné the cour':s"e, she led a un-eventful life, and still

kept her daily resource recycling volunteer job in Tsu-Chi.
Results:

Good appetite,good activity,no pain all the time in the course. Her BMI
was the same all the time. The HCC and liver cirrhosis show no disease progression,
Her liver enzyme GPT from above 100 back to norma valuel. And miraculously,.Her

HCC and portal thrombosis disappeared. She survives till now for four years.

Discussion:
In this case study, NK cell therapy is the only therapy. In three aspect NK

could have its effect: 1.NK kills the cancer cells, evidenced by the disappearance of
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tumors and portal vein thrombosis, it is the innate immunity per se.against cancer.
2.NK cell easy the liver inflammation, evidenced by the return of liver enzyme GPT.
3.NK fight against the viral infection.
This is a proof to the proposed immune-inflammatory model of human

longevity
and risks in several ways. Eliminate the most severe disease, terminal malignancy,
could be achieved by our innate power,  the immunity. Ease of the inflammation is a
prodromic sign of the return of human health. Evidenced by so uneventful the
course, no cachexia , active, no pain, no weakness, no need to live in a hospital, no
medication, in other word ‘ healthy”.

And ease of inflammation'is.a possible.way to relieve the longevity risks. In
malignancy, it is well documented thatfinflammatory cell colonized in cancer tissue.
Inflammation leads to cancer by the acc.:.un\_m_glgﬁ'o.n of Tre.g, macrophage, dendritic cell
which help to escape from the immunés.ur\-/ré'"g._lgnce.

The success of this ease sI:lould be iﬁterpretated carefully. In the following
case studies. NK cell s do not necessarily kili all. the cancer tissues. Author will
recommend combination therapy with other modality like radiation therapy or
HIFU(high intensity focused ultrasound) after detail search through biosignals

generated by inflammation and cancer.

5.4 NK Case Study 2 Lung Cancer Stage 4
Background

64 year old gentleman, ex-smoker for 40 years, visited my clinic with
diagnosis of Lung adenocarcinoma, stage4.

There was originally a 3 cm x 3 cm right lung lower lobe tumor, with
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metastasis to neck LN x 1, mediastinum LN x 2, brain metastasis x2, scapular
metastasis X I Neck LN was removed. Chemtherapy had been done by paclitaxel for 2
courses. Radiation therapy 30 times had been done on the lesions in, mediastinum, brain
and scapula. Residual tumor lcmXlem in lung and scapula lesion remained . Patient
the was on Tarceva 1# qd.for 3 month untolerable, so he discontinued 1 month after
NK started. He received NK transfusion for 32 times.in 3 and a half years.
Method and Course

Scapula lesion disappeared.. He has no cough, no dyspnea, no pain, activity
was good. His body weight remains the same. He remained progression free for 3
years. No constitutive symptom of cancer. He lengthened the interval of NK transfusion
to once every 6 weeks. He did not achieve complete remission. Lung lesion remains.
He moves to Veteran General Hospifal pursuing eradication.
Results; | = .
NK cells toghther with othe'ri th;Fapy make this case progression free for 3
years with no need for hospitaliza':ci'on.:
Discussion:

The innate immune NK cell still have effect on survival and progression-
free interval. Compared to similar Tarceva treatment the average survival is 6.7
months: progression- free survival 2.23 months. Less than 25 percent suvives 2 years.
This case has progression-free survival for 3 years and is still fighting against his
cancer.
Conclusion:
NK cell therapy in this lung cancer study is effective in prolonged

progression-interval, prolong survival. The patient survives 46 months and still leave an

uneventful life despite his cancer is still reach complete remission.
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5.5, NK Case Study 3 Pancreatic Cancer Sage 4

This 70 year-old Chinese gentleman was found to have pancreatic head cancer
4.5cm x 2.8 cm during an abdominal ultrasound examination. After clinical staging,
stage 4 pancreatic cancer with numerous liver metastasis and direct aorta invasion was
diagnosed. The tumor was unresectable due to direct great vessel invasion. The
attending physician felt that this gentleman would not have a quality survival with
traditional surgical and chemo- therapeutic and persuaded the gentleman into radiation
therapy to pancreatic head. The radiation therapy was more palliative than curative.

Radiation therapy against the pancreatic head tumor was performed for 24
times. At mean time, NK transfusion has been started for more than 40 times. 3 months
afer start of both treatments, tumor g)f pgncreatiq head shrank from 4.5cmx2.8cm  to
2.8cmX 2.0cm, and the extent of aorta iﬁ\'i;i}ggit}-diminished. Follow up check up by CT
show tumors stable in number and sii_(fa aﬂEi‘ invasive_ne'ss. 24 month after diagnosis of
stage 4 disease patient is totally n:) -sy_r;lptom, no jat’mdice, no need for hospitalization.

Early pancreatic cancer was usually symptom-free. With tumor growing,
upper abdominal pain, back pain, jaundice, weight loss, diarrhea will occur in less than
6 months. And the survival is extremel poor. Patients who are initially diagnosed with
metastatic pancreatic cancer (stage4) have a poor prognosis, with survival averaging
only three to six months despite treatment. This patient survives well , and still lead a
life with good quality. He even traveled to Japan, Russia with no paticular attending.
His terminal pancreatic cancer is progression-free for 24 months and completely
symptom free. He has very good appetite, keep body weight well and even gain three
kilograms, and develops no emaciation. The course is so unusual in progression free,

symptom-free, emaciation- free that the efficacy of the NK transfusion based
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combination therapy could not be ruled out.

5.6 NK Case Sudy 4 Adrenal Gland Cancer Stage 4

Eight years ago, this 53 year-old Singapore gentleman was diagnosed as
adrenal gland cancer stage 4 in the United States of America. The Adrenal gland
cancer, left, was 10cmX 10cm with direct left liver lobe invasion and numerous liver
metastasis to bot liver lobes, and one brain metastasis.

The Adrenal gland tumor and a part of left lobe of liver was surgically
removed. Chemotherapy was given, which was very tortuous and with a lot of
complication. He spent intermittently for six months in one and a half years and
struggled to come back to Asia.

He came to our China afﬁiiatipn and rgcéived NK transfusion about 6 year
ago . Combination therapy with a full cdﬁ@ lr__;ll(-iiation therapy against the brain
metastasis was performed with complétc_fa reéi‘issidn. Andthe liver tumors showed
progression-free and some tumor ;lécréased in si_'zef Transarterial embolization was done
to those liver tumors with accessible artery without complication. The management of
three residual tumors remains pending for he has only about half size liver remains.

He receives about a hundred times NK tansfusion in 6 years. Despite his
residual malignant tumor, he has no symptom, no emaciation, no complications, farly
contrast to chemotherapy with complications and side effects. He had several
hospitalizations for treatment not for complications. The cumulative hospitalization
days after NK transfusion is less than 20 days. Otherwise, his life is uneventful.
He survives stage 4 malignancy for eight years is still alive well. He pursues eradication

of the residual tumor after more normal liver tissue regeneration.
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Chapter 6 Conclusion

In the beginning of the thesis, we ask ourselves three questions:

Isit possible to treat diseases, like cancer, through the inner power of our own?

What is the extent that immunity can help ?

Isit possible to prevent diseases and achieve longevity through the power of our own?

To which the answers are pretty positive.

We propose our theory idea of unified model of longevity and diseases,
named as an immune —inflammatory model of human longevity and risks.
Pro-inflammatory cytokines, Inflammation, “and inflammatory cells are tightly
tied with disease pathology in canger atheros?lgroéis, ageing, organ degeneration, and
ageing- related diseases. Make 1nﬂamm;§hon as very important common pathway
and major risk leading to  discases, él_iid rr:;%(:ist giorbidify and mortality. Further make
anti-inflammatory measure gooci canéidate_to s_iO\;\} or prevent diseases.

The case study on cancer innate immune therapy proves that it is
possible and reasonable to use our own innate immunity to treat cancer. Autologous
natural killer( NK ) cell transfusions eradicate cancer in pilot study. Terminal
hepatocellular carcinoma with portal vein thrombosis totally disappeared with NK cell
transfusion as sole treatment. NK cell transfusion prolongs survival in all cases. NK
cell transfusion lengthens symptom-free intervals and progression free intervals. It

is freely used in any combination therapy. The life quality of patient is much

superior to otherwise treated patients. Here We answer the question:

Isit possible to treat diseases, like cancer, through the inner power of our own?
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“Yes, we may treat cancer, the most notorious diseases, through our own
innate immunity.” We prove it by NK case study to demonstrate effect in survival, and

mobidity, motality lowering. There are immediate two questions

What is the extent that immunity can help ?

Isit possible to prevent diseases and achieve longevity through the power of our own?

In the following, we are trying to answer them.

The phenotype change toward NK cell dominance is not only useful in
treating cancer is is also useful in prevention against atherosclerosis and ageing-related
conditions.The phenotype of NK ceil(natural killer.cell) CD 56 dim dominance people
was Coronary Heart Diseases exempt. (.5n-\_@e..%o.r1trary, c.oronary heart disease patients
has phenotype of less NK cell. NK'is thg 1r;ﬁnune phenotype of healthy longevity. Those
with higher NK has favorable endb'crir:le profile, .more muscle , more life activity, and
less morbidity. .

Anti-inflammatory measures are also good candidates to slow the onset of
cancer, atherosclerosis, and many ageing —related diseases. Non-chemical approach are
emphasized in diseases prevention model: unload the immune by elimination of food
antigen, elimination of food toxins ; and unload the mental stress. For its non-chemical
non-invasive characteristic is a feasible approach for every one in daily life to decrease
the health risks.

In inflammation case study, we test electrical bio-feedback as a

non-invasive non-chemica measure to fight against inflammation. The nature of

non-invasiveness and the efficiency of this approach strengthens the basis for
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using electrical bio-feedback in disease prevention in non-hospital setting.

NK treats and prevents cancer. NK prevents atherosclerosis. NK cell treats
variety of infection and brings inflammation back to homeostasis. NK is the
phenotype of healthy ageing. There is easily available abundant NK precursor cells in
the peripheral blood . Make NK proliferation technology very important subject in this
immune- Inflammatory model of human longevity and risks.

Thus, we conclude that having your life immune-friendly way, lowering the
inflammation to prevent diseases, selecting effective and immune-harmless treatments
against diseases, and promoting or changing into NK prevalent immune phenotype,
would be the key for the human being to live beyond the current limitation of

longevity.

+ 5 Y
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