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ABSTRACT

Proteins highly represented in milk suchceakctalbumin and lactoferrin bind Oleic Acid (OA) form
complexes with selective anti-tumor activity. A f@n present in milk, colostrum and blood, vitaniin
binding protein is the precursor of a potent Mabage Activating Factor (GEcMAF) and in analogy with
other OA-protein complexes, we proposed that OA-@E&M could demonstrate a greater
immunotherapeutic activity than that of GCMAF aloWde describe a preliminary experience treating
patients with advanced cancers, often labelledrasifable” with an integrative immunotherapy cedtomn
OA-GCcMAF. Patients with advanced cancer were tceatiethe Immuno Biotech Treatment Centre with
OA-GcMAF-based integrative immunotherapy in comkiorawith a very low carbohydrate, high protein
diet, fermented milk products containing naturafyoduced GcMAF, vitamin P and low-dose
acetylsalicylic acid. When the primary tumor or &tastasis could be measured by ultrasonographic
techniques, we observed, on average, a decreasmor volume of approximately 25% in a week. Weals
observed a consistent increase in splenic blood fleat was interpreted in the context of generdlise
immune system activation and allowed to assesslelgece of responsiveness of the individual pati€ne
results reported here are consistent with thetsepréviously described in the experimental anina@bouring a
human hepatocellular carcinoma as well as withrébalts reported for neoadjuvant chemotherapy. @tem
complexes are bound to play a leading role in gahegapy thanks to selectivity of antitumoral effg absence
of any side effects, safety and oral availabilitie hypothesise that OA-GcMAF, combines the knowviitancer
effects OA-protein complexes with the well estadtdid immune stimulating effects of GECMAF.
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1. INTRODUCTION of the structural features of such tumoricidal piotOA
complexes demonstrated that all these complexabiexh
It is well assessed that proteins highly represeime a common feature that is a tendency toward protein
milk such asa-lactalbumin and lactoferrin can bind oligomerization. Since OA-induced oligomerizatioash
Oleic Acid (OA) to form complexes, which exhibit been reported for other proteins as well, it was

highly selective anti-tumor activitin vitro andin vivo hypothesised that this phenomenon may be inhecent t
(Fanget al., 2013). Recent observations seem to indicatemany proteins (Nemashkaloesal., 2013).
that OA plays the key role in the tumoricidal antiof It should be noticed that some of the milk proteins

these protein-OA complexes (Hogeteal., 2013). Study  forming OA-protein tumoricidal complexes, such as
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lactoferrins, are potent modulators of the immune 2,1. OA-GCcMAF
system (Vogel, 2012), thus lending credit to the _
hypothesis that the immune system is involved @ th ~ OA-GCMAF complexes were prepared “in-house” at
anticancer effects of OA-protein complexes. immuno biotech with a proprietary procedure. Byigfl

In addition to lactoferrins, another immunogenic GCMAF was purified according to the procedure
protein highly represented in milk, as well as in previously described (Yamamogbal., 2008b). Vitamin
colostrum and blood, is the vitamin D binding piote D binding protein was isolated from purified human
This is the precursor of a very potent macrophageserum obtained from the American Red Cross, using
activating factor that derives from its selective-d either 25-hydroxyvitamin Bsepharose high affinity
glycosylation. Since vitamin D binding protein its@  chromatography or actin-agarose affinity
termed Gce-globulin, this macrophage activatingdag ~ chromatography. The bound material was eluted and
known as Gc-globulin-derived Macrophage Activating then further processed by incubation with three
Factor (GCMAF) (for review on vitamin D binding immobilized enzymes as described (Bradstretetl.,
protein and GCMAF, Ruggiero and Pacini, 2011). 2012). The resulting GcMAF was filter sterilizedhel

The potent immunotherapeutic effects of GEMAF in protein content and concentration was assayed using
human tumors have been demonstrated since 2007 in standard Bradford protein assay methods (Bradford,
variety of cancers ranging from the most commoradtre 1976). Purity was assessed by SDS-PAGE and Western
and prostate cancers to the less frequentBlot analysis performed after each step of the grajon
oligodendroglioma (Yamamotat al., 2008a; 2008b; procedure; only one band of the expected molecular
2008c; Inuiet al., 2013; Thyeet al., 2013a; 2013b). weight was visible (Smitkt al., 2013). At the end of the

Therefore, in analogy with other OA-protein comgex  production process, GCMAF was checked for steriity
we postulated that OA-GcMAF complexes could show anhouse and externally by independent laboratorits. |
antitumor activity even greater than that of GcMalbne. safety and biological activity were tested in moytes,
Since OA-protein complexes and GcMAF show no human breast cancer cells and chick embryo
evidence of toxicity (Hoet al., 2012; Bradstreett al., chorionallantoic  membrane (Pacimt al., 2011;
2012), these complexes were selected as part of afacini et al., 2012; Thyeret al., 2013c). Highly
integrative immunotherapeutic approach to advancedpurified OA (molecular weight, 282.46; molecular
cancers in the context of the so-called compassiona formula, C18 H34 02; Acros Organics, Geel,
approach. In this study we describe the preliminaryBelgium) was complexed with GcMAF in accordance
experiences of treating patients with advanced ezanc  with the molecular structure described in Thyerl.
some of them considered as “incurable”, with aegrdtive (2013c). The optimal conditions for the preparatain

immunotherapy centred on OA-GCMAF. the complexes were established according to the
principles described in Knyazeehal. (2008).
2. PATIENTSAND METHODS Because of the complexing of the protein with the

. . fatty acid hydrophobic moiety together with the lwel
with advanced late stage 4 cancer, are currentiygbe OA-GcMAF complexes could also be administered

treated with an OA-GcMAF-based integrative suplingually (Cuiet al., 2005; Sakatat al., 2011), as
immunotherapy. OA-GCMAF is used in combination with an aerosol with a common nebuliser (&ual., 2011),

a very low carbohydrate, high protein diet thdtriewn to or as suppositories (Goab al., 1991).

slow tumor growth and prevent cancer initiation @el.,

2011), fermented milk products containing naturally 2.2 Assessment  of ) OA-GCMAF  Induced
produced GcMAF, high vitamin Dsupplementation Immunotherapeutic Effects

(Den Hollanderet al., 2013) and low-dose acetylsalicylic Macrophage activationn vivo could be assessed
acid (Thunet al., 2012). All of these approaches aim to by monitoring the patient’s blood pressure befond a
strengthen and activate the immune system and ean bafter OA-GcMAF administration. Thus, it is well
considered complementary and not alternative t®roth known that activated macrophages release nitridexi
anti-neoplastic therapeutic procedures that théemtat a compound that causes vasodilatation and seems to
may want to take into consideration. be responsible for some of the anti-cancer progerti
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of activated macrophages (Stuehr and Nathan, 1989¢riginally proposed by Yamamot al. (2008a) was the
Nathan and Hibbs, 1991; Hiradt al., 2013). It has preferred route.
been consistently observed that a small but sicguifi
decrease in both systolic and diastolic blood press
e.g. from 137/84 to 122/71. In our experience, the
administration of OA-GcMAF (880 ng dissolved in 5 In order to exploit the synergistic anti-cancer
ml saline) with a nebuliser resulted in the mogtida  properties of vitamin Pand bearing in mind that GEMAF
decrease of blood pressure with the effects clearlyconstitutes part of the vitamin D axis (Thyeal., 2013c),
appreciable 1 min after the end of the nebulisatlan  patients have taken a nutritional supplementatidn o
order to have another assessment of immunevitamin D; at 20,000 IU per day (Den Hollander al.,
stimulation, the splenic blood flow has been 2013) with monitoring the blood levels of such tamiin.
monitored with an ultrasound system (MyLab25Gold, Patients are taught to drink at least 2 litres atew (or
Esaote, Genoa, lItaly) using the echo-colour-dopplerother liquids such as herbal teas) per day.
technique. An increase in the peripheral splenic  Patients have followed a nutritional regime based
blood flow has been consistently observed after OA-on the recent scientific observations demonstrating
GCcMAF administration and it persisted for several that a very low carbohydrate, high protein dietwso
days Fig. 1A and 1B). tumor growth and prevents cancer initiation (&al .,
2011). In order to favour the compliance to thipay
2.3.Integrative Cancer Immunotherapy with of diet, non-glucidic food containing only 2% of
OA-GcMAF carbohydrates and a relatively high protein content
: . (Le Gamberi Foods, Forli, Italy) have been provided
The standard protocol of our integrative cancer Tpe patients’ weight and muscle mass is monitored
immunotherapy is as follows: and they are taught the strategies to decrease the
OA-GCcMAF (880 ng) has been administered daily prognostic Inflammatory Nutritional Index (PINI)e
using the route of administration that was regarded s upheld as well as strategies to avoid Cancerréxia
most suitable for each patient e.g., in patienth\Wing  Cachexia Syndrome (CACS) according to Faletisi.
cancer or metastases, the preference was to adeninis (2012). The supplementation with amino acids (Maste
OA-GcMAF with a nebuliser. In patients with liver Aminoacid Patter, International Nutrition Research
cancer or metastases, the preference was througltenter, Coral Gables, FL, USA) is also intendedtlis
suppositories. In other cases, the intramusculateras  scope (Luca-Morettt al., 2003).

2.4. Other Complementary Integrative
Approaches

TEI P 17 em XV PRE i.4kHz = TEIP 17 cm ic PRE _i.4kHz
PRC 15-2-A PRS PRC 3-B-A PRS 4 PRC 15-2-A PRC 3-B-A PRS 4
PST 2 FP M PST 2 FP M

FACTORY CA541 I FACTORY CA541 I

Fig. 1. Increased splenic blood flow following administeatiof OA-GCcMAF.Oleic Acid (OA) complexed with vitamD binding
protein-derived Macrophage Activating Factor (OAMZF, Goleic; Immuno Biotech Ltd, Guernsey, Channérisls), 880
ng, dissolved in 5 mL saline, was administered blgutisation. Splenic blood flow was assessed by-ectour-doppler
ultrasonographic technique. Panel A, basal, i&fore any administration of OA-GCcMAF. Panel B, 4&fter OA-GCMAF
administration. The increase in peripheral spldidod flow is evident. This picture is represen@atof several others that
gave qualitatively identical results
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Finally, considering the well assessed role of low- the original observation that GCMAF stimulates tume
dose acetylsalicylic acid in cancer prevention marrow production of the progenitor cells for exier
(Thorat and Cuzick, 2013), patients have beenmitogenesis and activation of macrophages, thus

receiving a 100 mg dose per day. rebuilding the immune system (Yamamoto and
Naraparaju, 1998). The stimulation of the immunsetesy
3.RESULTS in this case could also be determined by the iseres

lymphocytes that were abnormally low before the

At the end of October 2013, patients with cancatei  integrative immunotherapy (0.810%L) and had returned
treatment at the Immuno Biotech Treatment Centiegus to normal level in afterward (1.520°/L). Also the total
the OA-GCMAF integrative approach described ab®e.  number of white blood cells returned to normal leve
the end of February 2014, immuno biotech had wed@  (5.0x10%L) from previously low levels (3:8L0°/L). Also
patients. When the primary tumor or the metastasitd be  the modest increase of platelets (from 187 tox20%L)
accurately measured by ultrasonographic technidubas  and of red blood cells (from 3.31 to 3x4®'/L) has to be
been observed, on average, a decrease of tumonea@tl  interpreted as a consequence of successful magepha
approximately 25% in a week. Although this reduttioay  activation. Thus, that it has been known for a Idinge
appear dramatic, it is fully consistent with thesules  that nitric oxide released by activated macrophages
reported by Nonakat al. (2012), who observed a 97% stimulates bone marrow haematopoiesis (Ivereal.,
volume reduction of human hepatocellular carcinafter ~ 1994; Coké and Schechter, 2008). In addition to multiple
3 weeks of subcutaneous injection with GEMAF. Ialso myeloma and independently of this condition, trasignt
consistent with the results reported for neoadjivan had simple breast cysts that could be visualised by
chemotherapy (Partridgeal., 2005). ultrasonography. It has been determined that afisigmt

Among the patients observed at the Immuno Biotechdecrease in the major diameter of one of theses,cisit
Treatment Centre, we present several cases hefleasac was taken as being representative of the others. Th
a representative of common cancers for whom thisdiameter decreased from 5.4 to 3.8 nifig(3A and B).
integrative immunotherapy was remarkably effective. |t is well assessed that breast cysts, although- non
our knowledge, this is the first example of actusges  malignant, develop when an overgrowth of glands and
of tumor volume reduction following GCMAF connective tissue block milk ducts, causing therdilate
immunotherapy. In effect, so far the effectiveneds  and fill with fluid (Guinebretiéret al., 2005). Therefore,
immunotherapy of cancer with GCMAF has relied upon the observed effects of the integrative immunoteren
non-specific  markers such ~as serum-N-  the size of this breast cyst seem to indicate thist
acetylgalactosaminidase levels (Yamameital., 2008a;  approach could be effective in controlling abnorrell
2008b; 2008c; Thyeet al., 2013a) or anecdotic reports growth even when this is not frankly malignant.
(Inui et al., 2013; Thyeet al., 2013Db). Patient 3

Patient 1 ) . A 43-year-old woman was diagnosed with metastatic
A 63-year-old woman was diagnosed with colon cancerpreast cancer to bone and liver in February 20f&rA

in 1997. A CT scan performed in April 2013 had @aonéd  week of integrative immunotherapy where OA-GcMAF

metastases in lung and liver. The scan of the fisfgorted @ was administered by localised subcutaneous injestite

distortion of the superior liver suspected due keuml  primary tumor at the level of the breast, measumit

carcinomatosis (diaphragmatic invasion probablell an yltrasonography showed a decrease of calculatasneol

invasion of the liver surface also possible. Ateweeks of  from 1.8 to 1.3 mL Fig. 4A and B). This case was

integrative  immunotherapy where OA-GCMAF was representative of four other cases of breast catizr

administered by alternating nebulisation and intrscnlar  qualitatively gave similar results.

injections, the lesion at the level of the liveeasured with )

ultrasonography showed a decrease of calculatadneol Patient 4

from 13 to 6.6 mLKig. 2A and 2B). A 60-year-old man was diagnosed with metastatic
Patient 2 f[hyroid cancer to bone and soft tissue. After 4 kseaf
integrative immunotherapy where OA-GcMAF was

A 62-year-old woman was diagnosed with multiple administered by alternating nebulisation and |ceali
myeloma. After 4 weeks of integrative immunotherapy subcutaneous injections, one of the bone metastases
where OA-GcMAF was administered by intramuscular taken as representative, measured with ultrasopbygra
injections, the monocytes almost doubled (from showed a decrease of its thickness from 43.3 {8 B
0.3%10°L to 0.70<10°/L). This finding is consistent with ~ (Fig. 5A and B).
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Fig. 2. Ultrasonography of liver metastasis. A 63-yearwtiman was diagnosed with colon cancer in 1997. As€3n performed
in April 2013 had confirmed metastases in lung bwet. After 2 weeks of integrative immunotheraphere OA-GCcMAF
(880 ng/day) was administered by alternating nshtibn and intramuscular injections, the lesionhat level of the liver
showed a decrease of calculated volume from 13anidl A) to 6.6 mL (panel B). This corresponds tpragimately a 50%
overall reduction

Fig. 3. Ultrasonography of breast cyst. A 62-year-old wormeas diagnosed with multiple myeloma. After 4 weeksintegrative
immunotherapy where OA-GcMAF (880 ng/day) was adstered by intramuscular injections, the diamefesre benign breast
cysts decreased from 5.4 mm (panel A) to 3.8 mme{). This corresponds to approximately a 65%aMeeduction

8 F 12 MHz G 67%
P 4 ca Xv
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PST 4 M1
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Fig. 4. Ultrasonography of breast cancer. A 43-year-old womwas diagnosed with metastatic breast canceorie bnd liver in
February 2013. After 1 week of integrative immuresdpy where OA-GcMAF (880 ng/day) was administdrgdocalised
subcutaneous injections, the primary tumour atekel of the breast, measured with ultrasonographgwed a decrease of
calculated volume from 1.8 mL (panel A) to 1.3 ngafel B). This corresponds to approximately a 28%rall/reduction.
This case was representative of four other casbeeaft cancer that qualitatively gave similar itssu
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Patient 5 lesions in the abdomen, interpreted as coalescent
metastatic peritoneal nodes, measured with

AI 78—ye:_:1r—o|d manﬂwas diagnoied V\]’jth_ metast_atic ultrasonography, showed a decrease of its lengtm fr
renal carcinoma. After 2 weeks of integrative g5 115486 MMAig. 7A and B).

immunotherapy where OA-GcMAF was administered by
alternating nebulisation and intramuscular injecdicone  Patient 7
of the kidney lesions taken as representative, oneds

with ultrasonography, showed a decrease of its eliam A 55-year-old woman was diagnosed with metastatic

from 33.7 to 29.8 mmFig. 6A and B). gdenocarcinoma of the colon. After 3 weeks (.)f.irattizga
_ immunotherapy where OA-GCcMAF was administered by
Patient 6 alternating nebulisation, intramuscular injectiomsid

A 36-year-old man was diagnosed with metastatic SUPPOSItories, one of the lesions in the abdomen,

melanoma. After 1 week of integrative immunotherapy INterpreted as one of the metastases previoustyitles,
where OA-GCMAF was administered by alternating measured with ultrasonography, showed a decreaie of

nebulisation and intramuscular injections, one bé t length from 76.8 to 70.1 mniig. 8A and B).

B F 12 MHZ GA 58%
cm XV C

PRC 15-4-B PRS 3
PST 4 MV 1

[FACTORY  LAS23 I [FACTORY LA523

b1 4.33 cm D1 37.3 mm

Fig. 5. Ultrasonography of bone metastasis. A 60-year-aid mas diagnosed with metastatic thyroid canceot® and soft tissue.
After 4 weeks of integrative immunotherapy where-G&éMAF (880 ng/day) was administered by alternatiepulisation
and localised subcutaneous injections, one of tmebnetastases taken as representative, measutedlivsonography,
showed a decrease of its thickness from 43.3 mme{p®) to 37.3 mm (panel B). This corresponds t@pproximate 14%
linear diameter reduction. In this case the volwmad not be fully extrapolated since the mass stban irregular shape

ACTORY  CAS41

b1

Fig. 6. Ultrasonography of kidney metastasis. A 78-yearrolth was diagnosed with metastatic renal carcinoffter 2 weeks of
integrative immunotherapy where OA-GcMAF (880 ngjdaas administered by alternating nebulisation @tihmuscular
injections, one of the kidney lesions taken as esgmtative, measured with ultrasonography, showeécaecase of its
diameter from 33.7 mm (panel A) to 29.8 mm (panelT)s corresponds to approximate a 31% overalicgon

////A Science Publications 28 AJl



Emma Wardet al. / American Journal of Immunology 10 (1): 23-3212

ACTORY  CAS41
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Fig. 7. Ultrasonography of abdominal nodes. A 36-year-oldnmvas diagnosed with metastatic melanoma. Aftevegk of
integrative immunotherapy where OA-GcMAF (880 ngjdaas administered by alternating nebulisation @mtihmuscular
injections, one of the lesions in the abdomen,rimeged as coalescent metastatic peritoneal nomessured with
ultrasonography, showed a decrease of its lengtim 62.1 mm (panel A) to 48.6 mm (panel B). This esponds to an
approximate 7% linear diameter reduction. In thisecthe volume could not be fully extrapolated esithe mass showed an
irregular elongated shape

Fig. 8. Ultrasonography of abdominal metastasis. A 55-y#drwoman was diagnosed with metastatic adenoaama@nof the
colon. After 3 weeks of integrative immunotheraplgere OA-GcMAF (880 ng/day) was administered byralating
nebulisation, intramuscular injections and suppoms, one of the lesions in the abdomen, integorets one of the
metastases previously described, measured withsoltrography, showed a decrease of its length fi&8 mm (panel A)
to 70.1 mm (panel B). This corresponds to an agprate 9% linear diameter reduction. In this casewblume could not
be fully extrapolated since the mass showed agutes elongated shape

4. DISCUSSION directly inhibits cancer cell proliferation (Gregoet al.,
2010; Paciniet al., 2012) as well as cancer cell-induced

OA-protein complexes are bound to play a leading neo-angiogenesis.
role in cancer therapy (Smith, 2013) thanks to the On account of the natural absorption enhancing
selectivity of antitumoral effects, absence of sffects, activity of OA, the complexed OA-GCMAF represerits t
safety and oral availability (Artym and Zimecki, 13) physiological assembly of naturally occurring GCMAF
Puthiaet al., 2014). This new formulation allows GCMAF to be administere

The synthesis of OA-GcMAF, combines the known through a variety of more desirable routes thamiekte a
anticancer effects of OA-protein complexes with the major obstacles to its widespread use. This fedawv@urs
anticancer and immune stimulating effects of GCMAF. a treatment tailored to the individual patient's
fact, it is well assessed that GCMAF, in additian t characteristics, with the possibility of deliveritite OA-
activating tumoricidal macrophages (Thytmal., 2013c), GCcMAF to the sites where it can best exert itsoacti
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Table 1. Showing the decrease in tumour volumes (as catmlilay ultrasonography measurements), with the tgpeancer treated
and the no of weeks treatment at the point of nreasent

Weeks treated for (%) Measured

Patient Cancer presentation observed results decreas
1 Metastatic colon cancer 2 49.2

2 Multiple myeloma 4 29.6

3 Metastatic breast cancer 1 27.7

4 Metastatic thyroid cancer 4 13.9

5 Metastatic renal carcinoma 2 11.6

6 Metastatic melanoma 1 6.8

7 Metastatic adenocarcinoma of colon 3 8.7

We are well aware that the clinical cases reportedCentre. All of these patients have showed significa
here are heterogeneous and describe patients witklinical improvements. These patients will be faltx
different types of tumors at different stages. lircases,  up and reported on more fully at a later date.
patients had undergone a variety of conventional an . .
complementary. In all cases, integrative immundathegr 5.1. Potential Conflicts of Interest

was initiated at late stages of tumor progressinoesit DN is the CEO of immuno biotech, Ltd (the company
is understandab_le that conventl(_)r_1al therap|e$ Wergsolating and purifying the GEMAF protein). Howeyer
preferred at earlier stages. In addition, since thian DN had no knowledge of the therapies being usechor

open-label, non-controlled, retrospective analysis, : .
. o he names of any patients whose data were being
caution must be employed when ascribing cause an . .
analyzed. Neither he, nor any employee of immuno

effect to any treatment outcome. However, the nespo : =
to integrative immunotherapy was robusagle 1) and,  Piotech ltd, had any knowledge of the clinical netsoor
the patient names used in this study.

even though any statistical analysis is inappro@ria
such an heterogeneous recollection of clinicalissothe
absence of adverse side effects and clinical ingr@ant 6. REFERENCES
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