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BIAGNOSIS AND TREATMENT OF INCIPIENT DIABETES

BACKGROUND

Type 2 diabetes roellitus (T2DM} i characterized by hyperglyecemis, and it is a major
giobal health problers that affects nearly 5.3% population of the world with devastating
consequences in the context of healtheare cost, morbidity and mortality {American Dabeles
Association. Diagnosis and classification of diabetes mellitus, Diabetes Care. 2014 Jan;37
Suppl 1:881-90: Abdullah ot al. Int J Endocrinol. 2014:393882; International Diabetes
Federation, IDF Diabetes Atlas, 2012, http//www idf org/diabetesatlas,
http:fwww idf org/diabetesatias/update-2014; http://www.idf org/diabetesatias;
http/ferww. idE org/disbetosatias/opdate-2014; American Digbetes Association. Heonomic
costs of dighetes in the ULS. in 2012, Diabetes Care 2013:36: 103310443,

T2 is diagnosed by messuring plasma glucose levels, and g fasting plasma glicose
{(FPG) level » 7.0 millimole/Hter (126 milligramy/deciliter) is considered as diagnostic for
T2DM. Hyperglycemia is associated with esiablished T2DM or with the terminal stage of
development of T2DM, Therelore, measuring FPG carmot be used o predict far (vears) in
advance whether a person have incipient diabetes, which means that the person would
develop diabetes in the future although the current FPG value is normal. Therefore, a
diagnostic protocol predicting incipient diabetes and/or other diseases is warranted. Also,
therapeutic interveniion of these incipient or overt diseases as well as determining the

prognosis of a diseass i critically important,

SUMMARY OF THE INVENTION

According to the disclosure, patients with fvpe 2 disbetes mellitus (T2DM) have less
amount of the brush-border enzyme intestinal alkaline phosphatase (IAP) in their stools
compared to the control non-diabetic healthy subjects. Disclosed herein is a protocol for
diagnosing the incipient diabetes and other metabolic disorders {(e.g., cardiovascular diseases
{covonary heart disease), cerebrovascular disease {stroke), pernipheral vascular disease,
nonalooholic fatiy liver disease, ete.) and the metabolic syndrome {e.g., obesity,
hyperglycemis, insulin resistance, hyperinsulinemia, dyslipidemia, bypercholesterolemia,

hypertriglveeridemis, low high-density lipoprotein (HDL}, high low-density Hpoprotein
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{1121}, hypertension, fatty liver, ete.} by developing a temporal profile of stool IAP levels for
humans and other animals, such as cattle, pig, sheep, poats, cows, horses, dogs, cats,
monkeys, rabbits, rats, mice, chickens, turkevs, ctc. The temporal profile of LAP consisis of
1AP concentration determined at a single fime-point or multiple tme-points. A low IAP level
or g persisient loss of IAP from a previousty high level in a healthy subject is indicative of
incipient diabetes, other metabolic disorders or the wetabeolic syndrome. Also disclosed is the
use of temporal profiling of TAP for diagnosis or prognesis of the metabolic diseases, acute or
chronic diseases, or infectious dissases, including bul not limited to myocardial infarction,
cancer, whercnlosis, salmoneliosis, AIDS, hepatitis, acute or chronie kidney injury. Itis also
disclosed that a personal siool 1AP profile of a normal healthy subject could boused as a
reference 1AP profile for future use.

1t is also disclosed that specific doses of LAP, as an oral supplementation, can be
administered t¢ a marnmal to decrease the risk of incipient dizbetes, other metabolic disorders
or the metabolic syndrome. The lovel of JAF in stool greatly varies from one individual to
another individual, An individoal with less than the average AP level in condrol healthy
humans {approx, 65 Ufgm stool using the assay conditions disclosed herein} can be
tmmediately provided with IAP supplementation, whereas an individual with g higher level of
1AP can be further investigated allowing for the development of a temporal profile of 1AP
tevels encompassing multiple thue-pointe, | is further disclosed that 1AP can be administered
1o a marmnal for the treatment of metabolic diseases, acuie or chronic diseases, or infectious
digeases including but not limited to myocardial infarction, cancer, tuberculosis,
sahmonellosis, DS, hepatitis, acuie or chronic kidney injury.

In an illustrative embodiment, the method for diagnosing or for determining the
prognosis of incipient diabetes, an incipient metabolic disease, inciplent metabolic syndrome,
dizbetes, metabolic disease or metabolic syndrome involves measuring the concentration of
phosphatase in stool of 2 mammal and comparing the conceniration 10 a normal range of
concentrations.

In another iffustrative embodiment, the methods further involve developing a temporal
profile by measuring the concentration of phosphatase at a single ime-point or muliiple time-

points.
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In another lusirative embodiment, the phosphatase is intestinal alkaline phosphatase,
placental alkaline phosphatase, tissue nonspecitic alkaline phosphatase {Hver/bone/kidney
alkaline phosphatase), germ cell alkabine phosphatase, neutrophi] alkaline phosphatase, a
mammalian alkaline phosphatase, a bacterial alkaline phosphatase, a fungal alkaline
phosphatase, an alkaline phosphatase, an acid phosphatase or a peptide with phosphatase
activity.

In yei a further iHlustrative embodiment, in addition 1o measoring the concentration of
phosphatase in g stool sample, 8 sample of saliva, urine, blood, plasma, serurs, gastric fluid,
intestinal fluid, ccular fluld, peritoneal thid, vaginal fluid, or 3 body cavity fluid is also
analyzed.

In another dhustrative embodiment, the incipient digbetes or diabetes is type 2 diabetes
metlitus, gestational diabetes, diabetes insipidus, or type 1 diabetes,

In another iHlustrative embodiment, the incipient metabolic discase or metabolic
disease is g cardiovascular disease, coronary heart discase, cerebrovascnlar disease, stroke,
peripheral vascular disease, nonaleohelic fatty Hver disease, retinopathy, asthma, chronic
pulmonary obstructive disease, cystic fibrosis, Alzheimer’s disease, arthritis, eczoma or
PSOriasis,

in another illusirative embodiment, the incipient metabolic syndrome or metgbolic
syndrome is obesity, hyperglyoemia, insulin resistance, hyperinsulinemia, dyslipidemis,
hypercholesierclemia, hypertriglyceridemia, low high-density lipoprotein (HDL), high low-
density lipoprotein (LDL}, hypertension or fatty liver,

In an iHostrative embodiment, the method for decreasing the risk of or for treating
incipient disgbetes, Inciplent metabolic discases, incipient metabolic syndrome, diabetes,
metabolic diseases or metabolic syndrome invelves administering an effective amount of
phosphatase to 8 marnmal in need thereofl

In another illustrative embodiment, the phosphatase is intestinal alkaline phosphatase,
wlacenial alkaline phosphatase, nonspecific tissue alkaline phosphatase (iver/bone/kidney
alkaline phosphatase), germ cell alkaline phosphatase, neutrophtl alkaline phosphatase, an
alkaline phosphatase, a mammalian alkaline phosphatase, a bacterial alkaline phosphatase, a
fungal alkaline phosphatase, an alkaline phosphatase, an acid phosphatase or a peptide with

phosphatase activity.
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In yet another ilustrative embodiment, the phosphatase is an intestinal alkaline
phosphatase that is 2 native or recombinant isoform.

In yvet another illustraiive embodiment, the phosphatase is an intestinal alkaline
phosphatase that s a mutant isoform.

In yet a further illustrative embodiment, the phosphatase s an intestinal alkaline
phosphatase that is 8 native human intestinal alkaline phosphatase.

In another iHustrative embodiment, the phosphatase i3 an intestinal alkaline
phosphatase that is 4 recombinant human intestinal alkaline phosphatase.

In anuther Hlustrative embodiment, the phosphatase is an intestinal alkaline
phosphatase that is a native calf or bovine infestinal alksline phosphatase,

In yet another iustrative embodiment, the phosphatase is an intestinal alkaline
phosphatase that is a recombinant calf or bovine intestingl alkaline phosphatase.

In vet g further ithustrative embodiment, the phosphatase 13 administered orally,
topically, subcutaneously, intradermally, intramuscularly, intravenously, vaginally or recially.

In vet a further illustrative embodiment, the phosphatase is adminisiered by an oral,
nasal, dermal, vaginal or rectal spray.

in a still further illustrative embodiment, the phosphatase is adisinistered before,
during or after a meal.

In another illustrative embodiment, the phosphatase i administered in an amount
effective t0 achieve a therapeutic goal of preventive (Le. decreasing the risk of}, palliative, or
curative endpoint,

In a further illusirative embodiment, the phosphatase is admindstered in an amount
effective 1o maintain a steady-state lovel of intestinal alkaline phosphatase in siool,

In vet a further iHlustrative embodiment, the phosphailase ts administered in an amount
cifective to maintain g steady-state level between 1o 630 units of intestinal alkaline
phosphatase per gram stool, preferably in an amount effective to maintain a steady-siate level
of 85 units of intestinal alkaline phosphatase per gram stool measured using the alkaline
phosphatase assay deacribed herein,

In another ilustrative embodiment, the phosphatase is in an amount of 1 {0 6,300 units

of phosphatase per dose.
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Inn another illustrative embodiment, the phosphatase is dispensed in a tablet, gel,
capsule, liguid or semi-solid chewing gum.

fn another iflustrative embodiment, the phosphatase 18 dispensed in milk, foodora
beverage.

In another Hlustrative embodiment, the phosphatase is dispensed with other
medication from a group consisting of anti-diabetes, anti-hypertension, anti-cholesterol, anti-
depression or antibiotics.

In another tlustrative embodiment, the phosphatase is dispensed with other
maedication from a group consisting of up-regudators of IAP including, but not mited o,
sodivm butyrate, thyreid hormone, curcumin, omega-3 faity acid or combinations thereof,

In ancther iltusirative embodiment, the phosphatase is dispensed with other
medication from a group consisting of anti-dyshiosis factors including, bt not limited to, a
profein or 8 peptide, preferably a beta-lactamase,

In another iHlustrative embodiment, the phosphatase is dispensed with other
medication from a group congisting of probiotic bacteria.

In ancther tHusirative embodiment, the phosphatase is an intestingl alkaline
phosphatase that is highly purified, partially purified or unpurified,

in vet ancther illusirative embodiment, the phosphatase is administered {0 2 subject,
wherein the subject is human,

In yet g further iHhustrative embodiment, the phosphatase is administered to g subject,
wherein the subject is a cow, pig, sheep, dog, cat, horse, monkey, cattle, chicken, turkey, rat,
mouse, bird or a mammal.

in an iHusirative embodiment, the method for diagnosing or for determining the
prognosis of a chronic disease, an acute disease, an infecticus disease, a diserder or a
syndrome involves measuring the concentration of phosphatase in stool of a mammal and
comparing the conceniration to a normal range of concenirations.

In a further Hustrative embodiment, the method for decreasing the risk of or for
treating a chrondc disease, an acute disease, an infectious disease, a disorder or g syndrome
involves adminisiering an effective amount of phosphatase 10 a manunal in need thereofl

in another illustrative embodiment, the chromc disease is Acne, Acguired

Immunodeficiency Syadrome (ATDS), Ankylosing spondylitis, Asthma, Addison's disease,
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Alergic rhinitis, Alsheimer's Disease, Amyotrophic lateral selerosis (ALS, Lou Gehrig's
Disease), Aplastic anemia, Arthritis, Atherosclerosis, Attention Deficit Hyperactivity
Drsorder (ADHD, ADDY, Autism Spectrum Disorder, Benign Prostatic Hyperirophy, Bipolar
Mood Disorder, Bronchiectasis, Cancer, Cardiac Failure, Cardiomyopathy, Clronie
Alecholism, Chronic anemia, Chronde hepatitis, Chronic Amebiasis Chronde ohstructive
pulmonary disorder, Chronic gasiritis, Chronic esophagitis, Chronie oral diseases, Chronic
Poisoning, Chronic renal disease, Collagen diseases, Crohwy's disease, Cushing's discases,
Cystic Fibrosis, Dementia, Dormatomyositis, Depression, Dysrhytheias, Eating Disorders
{ Ancrexia Mervosa, Bulimia Nervosa, Binge Fating), Fezema, Endometriosis, Epilepsy,
Fibrosing Alveclitis, Gastro-Fsophagea!l Reflex Disease (GERD), Glauconia, Gout, Graves
[Heease, Hemophilia, Hyperlipidemia, Hyporpitnitarismn, Hypopituitarisio, Hypophyseal
Adenoms, Hypothyroidism, Idiopathic Thrombocytopenic Purpura, Menopause, Migraine,
Motor Newron Disease, Multiple Sclerosis, Muscular Dvstrophy, Myasthenia Gravis,
Myopathy, Neuropathy, Obesity, Obsessive Compulsive Disorder, Osteoarthritis,
Osteoporosis, Paralyvsis (Paraplogia, (Juadriplegia), Parkinson's disease, Paget’s disease,
Polyarteritis Nodosa, Polycystic ovarian discase, Psoriasis, Psoriatic Arthyitis, Pulimonary
Interstitial Fibrosis, Reflex Svmpathetic Dysirophy (RSD) Syndrome, Rhewmatoid Arthritis,
Scleroderma, Schizophrenia, Sjdgren's syndrome, Smoking and Tobaceo-related Diseases,
Systernic Lupus Ervthematosus, Trigeminal Neuralgia, Tuberculesis, Ulcerative Colitis or
Urinary Incontinence,

In another illustrative embodiment, the acuie disease i3 Acuie Aleohol Potsoning,
Acute Amebiasis, Acute Auditory Diseases, Acute Brain Diseases, Acute Cancers, Acuie
Cardiovascular Diseases, Acute Dental Diseases, Acule Dermatological Diseases, Acute
Fsophageal Diseases, Acuie Gastrointestinal Diseases, Acute Kidney DPiseases, Acute Liver
Diseases, Acute Muscular Diseases, Acute Ocular Discases, Acute Poisoning, Acute Oral
Diseases, Acute OUstecarthritis, Acute Pharyngeal Diseases, Acute Prostatic Diseases, Acule
Physical Injury (Trauma), Acute Peritoneal Diseases, Acute Respiratory DHseases or Acule
Urogenital Discases.

In another Husirative embodiment, the infectious discase is caused by Bacillus
anthracis, Bordetella pertussis, Borrelia burgdorfert, Brucella abortus, Brucells canis, Brucella

melitensis, Brucella suis, Campylobacter jejuni, Chlamydophila ppeumoniae, Chlamydia
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trachomatis, Chlamydophila psittact, Clostridivm botolinum, Clostridium difficile,
Clostridium perfringens, Clostridium tetant, Corynebacterium diphtheriae, Entamoeba
histolytica, Enterococcus faccalis, Enterococcus fagcium, Escherichia coli, Enterotoxigenic
Escherichia coli, Exteropathogenic E. coli, Exterohemorrhagic Escherichia coli G157:H7,
Franciscla tularensis, Fungus (Candida albicans), Haemophilus influenza, Helicobacter
pylor, Leishmania (Kala Azar), Legionella pneumophila, Leptospira interrogans, Leplospira
intorrogans, Listeria monooyiogenes, Mycobacterium leprae, Mycobacierium tuberculosis,
Myeoplasma prcwnoniae, Neisseria gonorthosae, Neisseria meningitides, Parasties (protozoa,
helminths, ectoparasites), Plasmodivm {malaria}, Psendomonas acruginosa, Rickettsia
rickettsia, Salmonella enterica subsp. Eoterica, Salmonella typhimurium, Shigells sonnei,
Staphylococens aurens, Saphylococcus epidermidis, Staphylococcus saprophyticus,
Streptococcus agalactise, Strepiococous prewmotiag, Streptococcus pyogenes, Treponems
pallidum, Vibrio cholerse or Yersinia pestis.

In vei another iHustrative embodiment, the infectious disease is caused by Adenovinus,
Coxsackievirus, Dengue virus, Ebola virus, Epstein-Barr virus, Hepatitis A virus, Hepatitis B
virus, Hepatitis C virus, Herpes simplex virus, Cytomegalovirus, Human immunedeficiency
virus {HIV)Y, Influenza virs, Measgles virus, Mumps virus, Hurnan papiliomavirus, Homan
parainfluenza virus, Poliovirus, Rabies virus, Humen respiratory syneytial virus, Rubella
virus, Severe acuie respiratory syndrome (SARR) coronavirus, Varicela zoster virus or
Yellow fever virus,

In an illostrative embodiment, there is a kit for determining the concentration of
phosphatase in siool, wherein the kit comprises of a teol for measuring a defined guantity of
stond, 8 stool dilution buffer or water, a substrate for phosphatase and phosphatase assay
buffer. The tool for measuring a defined quantity of stool can be, for example, aspoonora
scoon with 3 predetermined volurse, The concentration of phosphatase 18 measured using a
spectrophotometer, 8 bicchemistry analyzer, a high-performance liguid chromatography
{(HPLC) machine, a colorimeter, a lnminometer or a mechanical, biochemical, electrical or
electronic device,

In an illustrative embodiment, there i3 a kit for determining the concentration of
phosphatase in stool, wherein the kit comprises of a tool {e.g. a spoon or scoop with g

predetermined volume) for measuring a defined quantity of stool, g substrate for phosphatase
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and phosphatase assay buffer. The stool sample {s dissolved in a stool dilution buffer or
water. Stoo! suspension, filiered or unfiltered, is then mixed with a subsirate of phosphaiase,
waiting a specified period of time to allow a color to develop, comparing the developed color
with photographs of standards and guantifying the amount of alkaline phosphatase in the
biciogical sample. As an alternative 1o quantifving the amount of alkaline phosphatase by
comparing the developed color to photographs of standards, the quantifying can be done by
counting pixels of photographs.

Inn another ilustrative embodiment, the phosphatase is intestinal alkaline phosphatase,
placenial alkaline phosphatase, tissue nonspecific alkaline phosphatase (Hiver/bone/kidney
atkaline phosphatase), germ cell alkaline phosphatase, neutrophil alkaline phosphatase, an
alkaline phosphatase, a mammalian alkaline phosphatase, g bacierial alkaline phosphatase, a
fungal alkaline phosphatase, an alkaline phosphatase, an aeid phosphatase or g peptide with
phosphatase activily.

In another iHustrative embodiment, the substrate for phosphatase is provided in lguid
or solid form,

In another iHustrative embodiment, the substrate for phosphalase is attached to a solid
medium comprising a mersbrane, paper, stick, glass, plastic, a bead or a slide,

In yet g further Hustrative embodiment, there is an enzyme-linked immunosorbent
assay (ELISA) system for quantifying intestinal alkaline phosphatase in stool.

in vet a further illusirative embodiment, there is a T P-star substrate (2-chloro-5-{4-
methoxyspiro{ §,2-dioxetane-3,2 (5 ~chloro-tricyelo {3.3.1.13 . Tidecan} -4-y1)- 1 -phenyl
phosphate disedinm salt)-based huminescent phosphatase assay system for quantifying
intestinal alkaline phosphatase in stool,

In vet a further iHustrative embodiment, there is a malachite green-based phosphate
detection system for guaniifying ntestinal atkaline phosphatase in siool.

In ancther iHustrative embodiment, the method for diagnosing or for determining the
prognosis of incipient diabetes, an incipient metabolic disease, incipient metabolic syndrome,
diabetes, metabolic disease or metabolic syndrome involves providing a solid or liguid
medium containing a substrate for phosphatase, conlacting a biclogical sample, preferably a
stool sample, with the solid or Hauid mediur, walting a specified period of time to allow a

color to develop, comparing the developed color with photographs of standards and
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quantifying the amount of alkaline phosphatase in the binlogical sample. As an slternative to
guantifying the amount of alkaline phosphatase by comparing the developed color to
photographs of standards, the quantifying can be done by counting pixels of photographs,

In another iHlusirative embodiment, the method for diagnosing or for determining the
prognosis of incipient disbetes, an incipiont metabolic disease, incipient metabolic syndrome,
diabetes, meiabolic disease or metabolic syndrome involves providing a solid medium for
attaching a biological sample, preferably a stoo!l sample, contacting a substrate for
phosphatase with the solid medium, watling a specified period of Hime 1o allow 2 color to
develop, comparing the developed color with photographs of standards and quantifying the
amount of alkalive phosphatase in the biological sample. As an allernative o quantifying the
amount of alkaline phosphatase by comparing the developed color 1o photographs of
standards, the goantifving can be done by counting pixels of photographs,

In vel another ustrative embodiment, the method for diagnosing or for determining
the prognosis of incipient digbetes, an incipien! metabolic disease, incipient metabolic
syndrome, diabetes, metabolic disease or metabolic syndrome involves mixing a substrate for
phosphalase with a biological saraple, preferably 2 stool sample walting a specified peviod of
time o allow a color to develop, comparing the developed color with photographs of
standards and quantifving the amount of alkaline phosphatase in the biological sample. Asan
alternative io gquantifying the amount of alkaline phosphatase by comparing the developed
color to photographs of standards, the quantifying can be done by counting pixels of
photographs.

in another llustrative embodiment, # i3 anticipated that deficiency of TAP might be
associated with increase in serum endotoxdns (LPS, LTA, etc.}, proinflammatory nucleotides
(UDP, ATP, ete.), evickines {Interleukins 1L-1 to IL-36; tumor necrosis factors Thil-alpha,

heta and gamma; interferons INF--alpha, beis and gamma; transforming growth factor TGF-

CCL1E, CXCLIO, granulocyte-macrophage colony-stimulating factor GM-CEF}, granulocyte-
colony stimulating factor (G-CSFY, eic.), and antagonists of cytokine receptors, Further, it i3
anticipated that TAP deficiency might also be associated with decrease in anti-inflanmatory
factors such as receptors of interleuking, TMNFs and INFs, and some interleuking with dual pro-

and anti~-inflammatory functions (L4, IL-6, 1L-10, IL-11, 1L-13, ete.}.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 i3 a flow chart showing the steps for determining the concentrations of
intestinal alkaline phosphatase (AP} i stool.

Figures 2A-L are graphs showing that the stoo] alkaline phosphatase activity is mostly
due to intestinal alkaline phosphatase {(1AF).

Figures 3A-C are graphs showing thal patients with type 2 digbetes mellitus {1200
have low levels of intestinal alkaline phosphatase (JAP) in their stool.

Figure 4 is a graph showing that stool IAP levels are low in T2DM patients at all
percentile points.

Figare 5 is a graph showing that high levels of stool IAP is protective against T2DM

irrespective of body mass index (BMI),

DETAILED DESCRIPTION

Type 2 diabstes mellitus: Type 2 disbetes mellitus (T2DM) is characterized by
hyperglyeemia resulting from defects in insulin secretion, insulin sction, or both, T2DM is
diagnosed as having fasting plasma glucose (FPG) level » 7.0 romoll (126 mg/dly or > 111
mmol/ {200 mg/dl) of plasma glucose during oral gloucose tolerance test (OGTT) performed
by ingestion of 75 gm ghucose and measuring plasma glucose levels at specific time intervalg
{min). T2DM causes long-term damage, dysfunction, and fatlure of different organs,
especially the eves, kidnevs, nerves, heart, and blood vessels (American Disbetes Association.
Diagnosis and classification of diabetes mellitus. Diabetes Care. 2014 Jan;37 Suppl 1:881-
o0y, It is a major global health problem that affected 387 million people worldwide in 2014
and cost 612 billion US dolliars {Abdullah et al. Int J Endoorinel. 2014593982, Infernational
Diabetes Federation, IDF Diabetes Atlas, 2012, http/rwww.idf org/diabetesatias;
hitp/fwew idforg/diabetesatias/opdate-2014). In the United States, estimated 24.4 million
people (9.2% population) had dighetes in 2013, costing 306 billion dollars
{(hitp:/fwww idforg/diabetesatias) http/fwww idf.org/diabetesatias/update-2014; Abdullsh of
al, Tnt J Endocrinel. 20143939820 The American Pabetes Association estimated the total

cost of diagnosed diabetes in 2012 as $245 billion, including $176 billion in direct medical

ig
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costs and $6% billion in reduced productivity (American Diabetes Association. Economic
costs of diabetes in the U.S. in 2012, Disbetes Care 2013:36:1033-1046).

Etiologically, various factors have been postulated to be involved in the development
of T2DM, such as autoimmunity, the metabolic syndrome, diets, obesity, infection, ethnicity,
genetic polymorphism and predisposition, drags, stress, sedentary lifestyle, pregnancy, otc.
{Kahn et al, Lancei 2014;383(9922): 1068-83; Stumvoll et al. Lancet 2005;365(9467):1333-
46; Pietropaocto et al. Diabetes 2007;56(5):1189-97. Bakdker et al. Eur § Endocrinol
201316905 R9-R114; Lin and Sun. ] Endocrinol 2009;204{11:1-11; Leahy. Arch Med Res
2005;36{3%:197-209; DeFronzo. Med Clin North Am 2004:88(4787-835; Holt, BrJ
Psychiatry Suppl. 2004 Apr47:855-63).

Recently, a low-grade systemic inflammation, induced by persistently increased levels
of endotoxin lipopolysaccharides (LPS) in blood {metabolic endotoxemia), has been
implicated as an eticlogical factor for the metabolic syndrome that eventually leads to T2DM
{Cand et al., Diabetes 2007;56(73:1761-72). We have shown that mice deficient in the brush-
border enzyme intestingl alkaline phosphatase (JAP) develop T2DM (Kaliannan et al. Proc
Mat] Acad Sci U S A 2013, 110(17):7003-8). We have also shown that AP detoxifies LPS and
reduces metabolic endotoxemia, and oral supplementation with AP not only prevents but also
cures high-fat diet-induced metabolic syndromwe and T2DM in wild-type mice T2DM
{Kaliannan et al. Proc Natl Acad 8ci U S A 20131 1G{1 73 7003-8). We postulated that a low
level of IAP in the intestinal humen might be associated with T2DM in humaens, and therefore,
we decided to determine the levels of IAP in the stools of digbetic and healthy non-diabetic
populations. In this invention, we report that, indeed, the diabetic patients have less amounts
of 1AP in their stools compared to the healthy non-diabetic population. Based on this
ohservation, we propose to develop a personal temporal profile of AP levels in stool, and if
the profile of a healthy person shows that IAP levels are low and/or rapidly decreasing then
we can predict that the person most probably have incipient diabetes. We anticipate that a
personal temporal profile of IAP levels in stool would be highly valuable for diagnosis,
freatment and assessing prognosis of any disease.

Persons having incipient diabetes currently have a FPG value in the normal range, but

are at risk of developing diabetes based on a low concentration of phosphatase or a

i
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conceniration of phosphatase that is persistently decreasing over time as well as other known
risk factors.

The Metabolic Syndrome: The wetabolic syndrome consists of a group of related
disorders that includes obesity, hyperglycemia, insulin resistance, hyperinsulinemia,
dyslipidernia (sbnormal lipid profile), hypercholesterolemia, hyperirighveeridemia, low high-
density lpoproteln (HDL), high low-density lipoprotein (LDL), hypertension and fatty liver
(Kaliannan et al. Proc Natl Acad Sci U 8 A 201311 1717003-8; Grandy ef al. Cirenlation,
2004 Jan 27 109(3):433-8; Hotamisligil, Nature 444712 13:860-867). The ‘overt’ metabolic
syndrome has been defined as the ce-existence of at least 3 out of 5 criteria encompassing
gbesity (body mass index (BMD > 30.0 kg/m?), hyperglyeemia (FPG > 5.5 mmol/D,
hypertension {systolic blood pressure > 130 munHyg or diastolic blood pressure > 85 mumbg),
hypeririglveeridemia (> 130 mg/dl) and low high-density lpoprotein (HBL) (<40 mg/d] for
males or < 50 mg/dl for females) (Fluang PL. A comprehensive definition for metgholic
syndrome. Dis Model Mech 2009;2(5-61:231-7). International Digbetic Federation estimates
that approximately 25% of the world population have the metabolic syndrome (Kaur. Cardiol

Res Pract. 2014;2014:9431672; hitp:/fwww.idforg/roeiabolic-syndrome). Approximately 40%

of the IS population have the syndrorne (Kallannan et al, Proc Matl Acad Sci U S A

20131100170 7003-8; Ford. PHabetes Care. 2005 Novi28(111:2745-9). The metabolic
syndrome leads to metabolic diseases such as T2DM, cardiovascular disease (coronary heart
disease), cerebrovascular disease {stroke), nonalcoholic fatty liver disease, etc. The metabolic
svidrome hag become an epidemic in the USA with devastaling consequences in terms of
healtheare expenditure, morbidity and mortality (Kallannan et al. Proc Matl Acad Sci U S A
20013, 100 77003-8; Malik et al, Circulation. 2004 Sep 7 110(10):1245-50).

Pathogenesis of the metabolic syndrome is poorly understood; bowever, recent work
by Cani et gl. {Diabetes 2007; 36:1761-1772) established that “metabolic endotoxemia” plays
a critical role for the development of the metabolic syndrome. Endotoxin, also known as
lipopolysaccharides (LPX), is the cell-wall component of Grame-negative bacteria. The
metabolic endotoxemia is defined a3 a persistent incregse of two- to three-fold endotoxin
jevels in the circulation compared to the normal levels {Cand ot al. Diabetes 2007; 56:1761-

1772; Kalianmnan et al. Proc MNatl Acad 5¢i 118 & 2015, HIO(1 73 7003-8),
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Metabolic endotoxemia causes low-grade systemic inflamnation as evidenced by
increased serum levels of interleukin (L)1, 1L-6 and tumor necrosis factor-glpha (TINF-a)
{Cant et al. Diabetes 2007; $6:1761-1772; Kaliannan et al. Proc Natl Acad Sci U S A
2013 110G 7y 7003-8), On the other hand, it i3 well-evidenced that chronic inflammation
adversely affects the function of pancreatic bete cells (Hohmeler ef al. Int J Obes Relat Metab
Disord 27(Suppl 33:812-816), hepatocyies (Gieling et al. Am J Physiol Gastrointest Liver
Physic! 296(61G1324-G1331), and vascular endothelial cells (Hansson, N Engl J Med
352(1611685-1695), and dvsfunction of these cels is recognized fo contribule to the
metabolic syndrome.

Antibiotic-associated dysbinsis sometimes lsads to Clostridiven difficile infection as
well as metabolic syndrome (Alam ef gl Ann Surg. 2014 Apr 2584 715-22; Kaliannan ef al,
Proc Natl Acad Bci U 8 A 201311000 7):7003-8; Parekh ot al. Clin Trans] Gastroenterol. 2015
Jun [8;5:681). It has been shown that beta-lactamase provents dyshiosis associated with a few
spectfic antibiotics (Goldberg ef al. Am J Health Syst Pharm, 2015 Jun 15,72(1231007-12)

As described above, we have shown that IAP knockout mice develop the metabolic
syndrome that uitimately leads to T2DM. We have also shown that oral IAP supplementation
can prevent as well as cure the high fat diet-induced metabolic syndrome.

Persons having the incipient metabolic syndrome currently have normal or abnormal
values for glucose, insulin, cholesterol, lipids, blood pressure, Liver fat, BMI, cte,, but are at
risk of developing the metabolic syndrome based on a low conceniration of phosphatase or a
conceniration of phosphatase that is persistenily decreasing over thme a3 well as other known
risk factors.

Persons having the incipient metabolic syndrome alse include persons with the pre-
metabolic syndrome who have al least one criterion of the “overt’ metabolic syndrome as
defined above.

Persons having inciplent metabolic diseases currently have normal or abnormal
metabolic function of different organs {(e.g., liver, lung, kidney, pancreas, brain, muscle,
adrenal glands, heart, skin, eic.}), bt are at risk of developing metabolic diseases basedon a
fow concentration of phosphatase or a concentration of phosphatase that is persistently

decreasing over time as well as other known risk factors,
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Intestinal Alkaline Phosphatase; Intestinal alkaline phosphatase (1AP) is 2 membrane-
bound glyeoprotein that is exclusively expressed in villus-associated enderocytes of proximal
small intestine and hence recognized as an entercovie differentiation marker {(Hodin et gl Am
I Physiol, K1993 Aug 2692 Pt 1nC385-91; Eliskim of al, Biochim Biophys Acta. 1991 Jan
13,1091 (1 3:1-8). As the name suggests, 1AP optimally functions at a high pH, and it
hydrolyzes monophosphate esters suggesting s mporiant role in fat and phosphate
metabolism (Malo et al. Am J Physiol Gastrointest Liver Physiol, 2006 Apr290(4nG737-46,
and references therein). From the entercoyies the enzyme is bidirectionally secreted into the
intestinal lumen as well as the systemic circulation {Eliakim et al. Biochim Biophys Acta,
1991 Jan 10;1091(10:1-8). IAP in the intestinal lumen travels downwards from the proximal
small intestine o the distal large intestine and then excreted with stool (Malo et al,, Gut
2010:59:1476-1484). [AP is strictly conserved among species {{Foldsiein et al. Proc Nail Acad
Scl U S AL 1980 May; 77(5%:2857-60) indicating an essential physiological role of AP,
Various isozymes of alkaline phosphatases (APs} exist, and they include IAP, placental AP,
tisane nponspecific (Hver/bone/kidney /neutrophils) AP, and germ cell AP, These various AP
enzymes share significant structural homology as well as functional similarities (Kaliannan ot
al. Proc Natl Acad Sci U1 8 A 2013, 110070 7003-8; Goldstein et al. Proc Natl Acad Sa1 U S
AL 1980 May:77(53 285760, AP protein 18 a component of the surfactant-like particle
{SLP), a iunilameltar secreted membrane associated with the process of fat absorption and
secreted from the apical surface of enterocytes (Malo et al. Am J Physiol Gastrointest Liver
Physiol. 2006 Apr;280(4%(3737-46; Malumood et al. Am J Physiol Gastrointest Liver Physiol
2003 Aug 2852 nG433-41 1,

Physiclogically, IAP exerts two very important functions with respect to Us existence
int the huminal bacterial environment; firsily, it maintains the normal homeostasis of intestinal
microbiota, and secondly, i detoxifies bacterial toxing, We have shown that IAP kuockout
mice harbor fewer bacteria corapared o iis wild-type littermates (Malo et al,, Gut,
2010:59:1476-1484) and TAP promotes the gut bacterial growth by reducing the
concentrations of intestingl luminal nucleotide triphosphates that have toxic effect on bacterial
growih (Malo et al. Am J Physiol Gastrointest Liver Physicl 2014 May 15;306(101G826-
383 We and others have shown that TAP deioxifies various bacterial toxins, such as

Hipopolysaccharides (LPS), CpG DNA, flagellin and uridine diphosphate (UDP), and IAP
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probably destroys these targets by dephosphorylation (phosphohydrolysis) (Poelstra ot al.
USPTO patent no. 6,280,952, September 2001; Bentala et al. Shock, 2002 Dee; 18(6):561-6;
Chen et al. Am J Physiol Gastrointest Liver Physicl, 2010 Aug;29%(23:0G467-75; Moss et al.
Am J Phystol Gasirointest Liver Physiol 2013 Mar 15;304{61:G597-604; Malo et al. Am |
Physiol Gastrointest Liver Physiol. 2014 May 15;306(10):(826-38). Recently, using mice
deficient in IAP (AP knockout) Narisawa et al. (Mol Cell Biol. 2003 Nov;23(2117525-30)
showed that IAP imiis fat absorption, and IAP knockowt mice become obese when fed a high
fat det.

Pharmacologically, various therapeutical uses of IAP have been described in different
andmal models as well as in humans, o g mouse model, we have shown that oral
supplementation of AP prevents antibiotic-induced susceptibility to enteric pathogens such as
Salmonetla Typhimurium, and Clostridinm difficile (Malo et sk, Gut, 2010:59:1476-1484,
Alam et al, Ann Surg. 2014 Apr;259(4%:715-22} We have shown that oral IAP
supplementation not only prevents but also cures the high fat diet-induced metabolic
syndrome in mice (Kaliannan et al. Proc Natl Acad Sci U 5 A 2013;110(173:7003-8). Kiss has
recently claimed use of TAP to correct insulin resisiance, hyperinsulinemia and dyslipidemia
in g patent application with USPTO (Kiss, USPTO patent application no, US 2013/0251701
Al, Sep. 26, 2013). Kiss has also previously claimed use of IAP to treat obesity, diabetes and
cancer (USPTO patent nos. 7,858,085, 8,603,404 & 7.943,606).

Lukas et al. showed efficacious value of [AF in treating ulcerative colitis in humans
{Lucas et al. Inflamm Bowel DHe. 2010 Jul;16(71:1180-6). In mouse models we have also
shown that IAP has beneficial effects to treat chronic colitis (Ramasamy ef al. Inflamnm Bowel
Dis. 2011 Feb:17(2):532-42). Whitehouse et al. reported a protective role of intestinal alkaline
phosphatase in necrotizing enteroccolitis (Whitehouse et al. J Surg Res. 2010 Sep; 163(13:7%-
853 Van Veen ef al. showed that bovine intestinal alkaline phosphatase attenuates the
inflammatory response in secondary peritonitis in mice (van Veen et al, Infect frurpun, 2003
Jul;73(71:.4309-14), We have demonsirated that local peritones] irrigation with IAP is
protective against peritonitis in mice (Ebrahimi of al. J Gastrointest Surg. 2011
May:15(53:860-9},

General Methodology
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Participants: & case-control study was used o assess the difference in the
concentrations of IAP in stools of dishetic and control non-diabstic healthy populations.
Participants, aged 30-70 yr., were recruited from a suburban commmunity of Dhaka,
Bangladesh by advertisement through local dignitaries, hospitals, clinics and physiciang’
offices. Based on preliminary data (unpublished) the sample size of sach group was calenlated
to achieve statistical powser of 80% or more {continuous endpoint, o = 1.05). The study
included 202 diabetic cases (63 males and 139 females) and 445 healihy control subjects (114
males and 331 females) of the same sthnicity. The study included more fomales than males
just because of more sccessibility to fomale participants. People with T2DM were diagnosed
By a physician for at least & mounths prior to their recruitruent, and were on oral
antihyperglycemic agents and/or insulin medication. Newly diagnosed persons with
hyperglycemia (FPG > 7.0 munol/l) were also included in the diabetic group (see below), All
participants were on unrestricted diets, Any person suffering from an acute disease was
excluded from the study. Prepnant wornen, patients with Type 1 diabetes and history of
cancer were excluded, Al participants were tested for renal, hepatic and cardiovascular
diseases, and participants with clinically significant renal, hepatic and cardiovascular discases
were excladed. The participants did not have any history of chronie alcohe! consumption.
Underweight persons (body mass index, BMI < 18.5 kg/m®) were also excluded.

Study approval. An informed consent forn to participate in the study was signed by
gach participant. The Institutional Review Board (IRB) of Harvard Bictech BD Lid. (T¥haka,
Bangladesh} reviewed and approved the study.

Laboratory tests, phyvsical examination and socio-medical history: Laboratory tests
were performed using commercially available biochemical assay kits (Linear Chemicals 8.1,
Barcelona, Spain} and an automatic biochemistry analyzer (Sinnowa Medical Science &
Technology Co., Lid, Nanjing, Hangsu, China; Model: Sinnolab MT 5000, Version 3.00).
The diabetic stains of each participant (diabetics and controls) was confirmed by measuring
fasting {at least 10 hours) plasma glucoss (FPG)Y. An FPG level > 7.0 momol/l (126 mg/dl,
milligrame/deciliier), was considered diagnostic for diabetes (Armerican Diabetes Association,
2014). Any newly diagnosed diabetic patient (FPG > 7.0 munol/l} was included in the diabetic
group. All participanis were also subjected to serum biochemical tests for cholesterol, low-

density lipoproteing {LI3L), high-denstty Hpoprotein (HDL), triglyveerides, creatinine and
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ALT. Height and weight of each participant were measured to calculate the body mass index
(BMI} defined as weight in kg divided by the square of height in meter (kg/m®). Participants
were asked for the history of alcohol consumption. Medical history was used to discover
participants with kidney, liver and heart diseases. The status of cardiovascular disease was
also evaluated by measuring blood pressure,

Homogenization of stool: The supernatant of a homogenized stool suspension was
psed for IAP assay. A small amount of stool (milligrams) was measured and then the ‘stool
dilution buffer’ {10 mM (nullimelary Tris-HCL, pH 8.0, 1 mM magoesium chloride, 10 uM
{micromolar} zine chloride) at a defined ratic was added. Usually, 50 ul (microliter) of stool
dilution buffer was added to | mg of stool. The sample was vigorously vortexed to prepare a
homogenized stool suspension, which was then centrifnged at 10,000 x g for 20 min, and the
supernatant containing IAP was collected and assayved for [AP concentration, Alternatively,
stool can be suspended in water, however, stool suspended in water shows a bit lower AP
activity as compared to stool suspended in stool dilution buffer,

Alkaline Phosphatase Assay. The stool supernatant was assayed for alkaline
phosphatase (AP} following an established protocol using the sutomatic biochemistry
analyzer mentioned above (Nanjing, Hangsu, China}. I brief, 20 ul of supernatant was added
to T ml of enzyme assay buffer (1.25 M diethanolamine {DEA) buffer, pH 10.2, 8.6 mM
magnesium chloride} containing 10 mM p-nitrophenyl phosphate (pNPP), and the reaction
mixture was incubated for one min at 37°C followed by measuring the AP concentration by
the analyzer pre-calibrated with AP standards. To determine the major isoform among stool
APs, prior to assaying for AP activity an aliguot of stool sample was treated for 10 min with
E~phenylalanine (L-Phe, 10 mM final conc.}, a specific inhibitor of IAP, and another aliquot
with L-homearginine (L-Arg, 10 mM final conc.}, an indubitor of tissue non-specific alkaline
phosphatase (TNAP). Each aliguot treated with an inhibitor was then mixed with the reaction
buffer containing an equal concentration {10 mM} of the respective inhibitor, and assayed for
AP activity using the analyeer. Because most of the AP activity in stool was due to IAP, the
stoo] AP values were expressed as units of [AP/g stool. All AP assays were performed by a
single laboratory technologist who was blinded to the diagnoses of participants.

Statistical Analysis: The SAS System {SAS lostitute, Cary, North Carolina} was used

for statistical analysis. Mean and standard errors were calculated for T2DM cases and non-
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TZDM controls stratified by sex. The correlation between AP levels and various risk factors
for T2DM was assessed via Pearson correlation coefficient stratified by sex and T2 status
{1200 and non-T2I3M controls). Mean differences in IAP levels between T2DM cases and
non-F2DM controls were assessed via linear regression models controlling for the effects of
age, sex, FPG and BMI on AP levels and T2DM status, The siatistical significance of the
variance associated with independent variables were assessed from sum of square IH using
GLM procedure in SAS. Multiple logistic regression using Proc Logist procedure in SAS
asseased association between T2DM cases with independent risk factors including TAP,
Regression coefficients and odds ratios wore used to assess the independent risk contribution
of TAP o T2DM status. The statistical significance of the difference between two groups was
determined using vnpaired two-tailed Student’s t-Test. The difference between two groups
was considered significant when the p value was < (.05, Student’s t-Test was performed using
Microsoft Excel program. Post-hoo statistical power analysis of two independent groups was
performed using an online program (httpy/clincale com/Stats/Poweraspal

EXAMPLES

The following exarnples are provided to further describe the invention; however, these

gxamples do not limit the scope of the invention defined in the claims.

Fxample 1 The flow chart showing the steps for determining the concentrations of
intestinal alkaline phosphatase (1AP) in stool

Mice deficient in intestinal alkaline phosphate (1AP-knockout) have been shown fo
develop type 2 digbetes mellitus (T2DM). Based on this observation we hypothesized that the
T2M patients might have less amount of TAP in their stools, Therefore, we planned o
measure the [AP concentration in the stools of T2DM patients and control healthy
participants, A schematic presentation of the protocol fo determine AP in stool is provided 1o
Figure 1.

Example 2: Stool alkaline phosphatase activity is mosily due to intestingl alkaline
phosphatase,

IAP knockout {Akp3™") mice develop T2DM, and based on this observation we
hypothesized that humans with T2DM might have AP deficiency. Accordingly, we Jdecided
io measure LAP concentrations in the stools of diabetic and control non-diabetic healthy

people. However, taking in consideration of possible association of different isoforms of

I8
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alkaline phosphatases {(APs) with T2DM in humans, we first decided to determine the nature
of maior AP isoform in the stools of both diabetic and control healthy populations. Stool
samples of non-diabetic healthy controls and T2DM patients were homogenized in a stool
dilution buffer followed by centrifuging and collection of supernatant, We performed AP
assays on individual aliguots of a stoo] sample supernatant in presence of L-phenylalanine (L~
Phe, a specific inhibitor of 1AP) as well as L-homoarginine (L-Arg, a specific inhibitor of
TNAPY,

Figure 2 is & graph showing stool alkaline phosphatase activity is mostly due fo
intestinal alkaline phosphatase (IAP}. L-Phe inhibited approx. 80% of the AP activity in the
stool of total healthy population, and the inhibition was approx. 70% in total diabetic
population, however, the difference was statistically significand (p = 1.4E-04) Figure 2A). On
the other hand, L-Arg had no inhibitory effect on the stool AP activity of either group. Sex-
matched distribution also showed similar AP inhibitory effect of L-Phe in males (Figure 2B}
and females (Figure 2C) of both control and diabetic groups. This result indicates that most of
the stool AP activity is due to AP, and accordingly, we decided to refer stool AP as IAP In
the following sections as it is gpplicable.

Figure 2: Stool alkaline phosphatase activity is mostly due to intestina] alkaline
phosphatase (IAP). Stool samples of non-diabetic healthy comtrols and T2DM patients were
homogenized in a stool dilution buffer followed by centrifuging and collection of supernatant.
The supernatant was assayed for alkaline phosphaigse (AP} concentration in presence of L-
phenylalanine (L-Phe), a specific inhibitor of [AP as well as in presence of L-homoarginine
(L-Arg), a specific inhibitor of tissue nonspecific alkaline phosphatase (TNAP), using an
awtomatic blochemistry analyrer. (A) Effects of AP inhibitors on the AP activity in the stools
of {otal control and diabetic populations. (B) Effects of AP inhibitors on the AP gctivity in the
stools of male control and diabetic populations, (C) Effects of AP inhibitors on the AP
activity in the stools of female control and diabetic populations, Statistics: Values are
expressed as mean +/- SEM. Statistical significance of the difference between two respective
groups was tested using the unpaired two-tailed Student’s t-Test, p < .05 is considered
significant, *¥, p <001, ¥, p <0.001,

Example 3: The levels of intestinal alkaline phosphatase (FAP) 15 less in the stools of

dighetic patients compared to healthy controls.
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Table 1 shows 2 few important characteristios along with the concentrations of AP in
dizhetic and healthy populations. The study included 202 digbetic pationis (T210M) and 445
contrel healthy suabjects. The diabetic group included 63 men and 139 women, whereas the
comirol group comprised of 114 men and 331 women. The ages of the participants ranged
from 30 to 70 vears. A comparative analysis of IAP values of diabetic and healihy participants
is provided. H is evident that compared to the total healthy population the total disbetic
population has 47.6% less [AP in their stools (Mean +/- SEM: 674 +/- 3.2 ve 353 +/- 2.5
units/g stool, respectively; p = 5.68-10). Compared to healthy males, diabetic males have
S1.6% less JAP (871 +/- 4.5 vs 27.7 +/- 3.2 units/g stool, respectively; p = 1.1E-05).
Similarly, in comparison io healthy females, diabetic fomales have 45.3% less AP (71,0 +/-
4.0 vs 38.8 +/- 3.3 units/g stool, respectively; p = 1.6E-06), 1t appoars that healthy control
males have the IAP levels 19.3% lower than the healthy females, however, the difference is
not signiticant {p = (.061 ). Gn the other hand, the disbetic males have 28.7% lower 1AP
lfevels comparsd to diabetic females, and the difference is statistically significance (p=
0.041). It is noteworthy that the numerical value of JAP conceniration of a sample varies

depending on different alkaline phosphatase assays and/or variation in assay conditions.

Table 1. Characteristics of healthy control participants and T20M patienis.

| Type of Total Participants Males " Females

Participanis
Healthy T2DM Healthy T2DM Hoalthy T2DM

o, of A48T g RT3 i3] 39
Participants
Age of 47.1 +/- 0.4 476 +-0.7 487+~ 0.8 | 505 +-1.2 467 +/- 0.5 | 460+~ 0.8

| Participaws (yr.}
Weight (kgy L 593 4/ 0.5 39.6 - 0.7 B3O H-0.9 | 65T H-1.3 AT3AA06 36908
Hetght (m) 187 H- 000 1 1.52H- 001 EE2+~0.08 | L614-00] 1 148 +/-0.00 | 148+~ (.01
BMIE (im®) 337402 26.0 4. 0.3 | 24T+~05 [ 235H-035 261 +-02 | 262+-04
Syeintic Blood 13424/ 1.1 | 1373+~ 13 1344 +/=- 1.7 | 1333 4425 1342+ 1.4 | 130.G4/- 1.8
Pressure {rontHg) :

" Diastolic Biood T8 -6 | K -08 800 +/- L1 § 808+ 14 78S 0.7 | 708 - L0

| Pressure {mmbg}
Creatinine 0BE H- 005 ] 0914002 §.89 +- 003 | 695+ 0,03 10T+ 026 | 089 4. 0.03
{mp/di} ‘ 7
Clhinlesterel 1627 /- 1.3 | 1725 -+~ 2.29%% | 1803 +/- 2.6 | 1644 - 4.1 F62,7 e 1.3 | 1762 /- 2.5%%%
{mg/dl}
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HIML (mg/dD) 381404 | 388405 36.7+/-0.7 | 38.64+/-0.9 386H-0.4 | 388 H-0.6
LDL {mg/dh) B4.6 -+ 1.0 12,2 +w 0% 0324425 | 945 H- 4D B0 e 13 ] 1057 - 225
Trigiycerides 1522423 | 1594+ 3.8 1335 +/-59 | 162.3+-76 ESLT /- 2.4 | 1580+~ 4.3
{mg/al} i

ALT (L) AR +-09 [ 47T+ 1T AT +-2A4 | 430+~ 2 441 +-08 | 471 +-2.1
FEG {runcdit) 4.4+~ 0.0 B2+ (. 2wx A4+ 0] 8.3+ (drer 1 44400 8.3+ . 3%E
AP (1/g stool) 67.4+/-32 | 353 42.500% 1 STIH-45 DIV 4320 T TLOH- 40 | 388 4. 5.3

Mote: The participants were recrudted from a suburb of Dhaka, Bangladesh. All

participants were on overnight (10 1) fasting and investigated for all the physical and

Wochemical tesis described above, Statistics: Values are expressed as wmsan +/- SEM.

Statistical significance of the difference between two respective groups was {ested using the

unpaired two-tailed Student’s t-Test. p < 0.05 is considered significant. **¥ p < {.001.

Percentage loss of IAP in T2DM patients compared to healthy controls: Total, 47.6%; Male,

51.6%; Female, 45.3%.

Table 2 shows the age group- and gender-matched distribution of stool IAP levels in

the healthy control and diabetic populations. It is apparent that compared to non-diabetic

group, T2DM patients have approx. 35-60% less mean stool IAP, and the difference between

two respective groups is statistically significant. The least reduction (36.8%) in IAP level is

ohserved in 40-49 vr. old disbetic females, whereas the highest reduction (59.0%) is

evidenced in 60-70 vr. old male diabetes patients. However, there is no siatistically

significant ditference in IAP lovels between the younger and older groups of the same

population.

Tabde 2. Age group- and gender-matched distribugions of IAP along with a few eritical parameters of T2DM.

Group Type of Number of Ageof Body Mass Fasting Plasma | 1AP Cono. in | Loss of AP
| Pariicipants Participanis Participants | Index (BMY | Glucose (FPG) stool {(Uipm | compared to
: {years) (g} {0l Stooh Controls (Yo}
30-39 v Healthy - Total: 109 357400 | 270405 | 45 +-01 IBE TS NA
old Congrols | Mafes 0 22 366 +-03 | HEH-06 4.5 +/- 0.1 G8.9+- 02 | NA
Pemales ; 87 I8SH-01 | 275406 4.4 +/-0.1 80,5 - 9.2 BA
Diabetic Total ; 43 ISGHLI T REH0T ] 1T H-04 EH-61 | 488
Patiens Males : 8 IS4+ 24312 2.8+ 1.1 298/~ 5.6 574
Females ; 35 345 +03 | 262408 7.5 4404 430+~ 74 463
p Vaiue Total Sl LEEAOR 1 98-8 3. 2E-25%% 3 o NA
(Controls ve bdales 1.3HG8 6.6E-01 S4B NA
Biabstics) Females 4.3E-02 . 1.98-01 8. 25-20% i NA B
40-49 yr. Healthy Total : 138 433 4.03 | 259-+-03 43 +H-04 8.1 - 43 NA
ol Cosntrols Miales 1 32 A3944-05 | 24.8+-03 4.4 b~ 3.2 | 62.5H-6.8 A
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Females : 306 | 431403 | 262+-04 | 45401 723482 | NA
Driabetic Total : 65 iR RN T R A I Y SN 438+L510 | 374
Patients Males : 19 435406 | 281+-08 1 80+-08 R A A T
Females 50 ] 431404 253 44~05 1 814-08 457 +/-65 | 368
p Yalus Total 1 23E01 BIE-27RHF REAEE M4
{Controls vs Males 7 9E0 AE-fguEs 2 4E-(2¥ NA
_____ Diabetics) Femaies | 8B4 JSE-1gkv 3. 1E-03 NA
50-5Qyr | Heaithy Totak ;131 282403 [ 444401 E0.24-69 T NA
oid Controls Males : 48 4805 145400 49344 T8 1 NA
Fomales 1 83 1 SER-03 1 254 +-04 | 444401 $6.5+-08 1 MA
Erabetic Total: 52 STTF 404 | 274407 1 R30S 26844H32 1 354
Patients bates : 21 S41+~06 1 2584206 | 83407 2235+-39 | 545
Pomales ' 31 | S1B+-04 § 2844411 | $34-G8 T 46 | 553
p Value " Total ERL-CH 1 2E-Q33* SHE-ZIFFF 32B-g3%% . NA
{Controls v Malss b ELTEAGY 2.0E-01 L4E-f % Z0E-QZ% L WA
) Tsiabetios) Females 08801 § OR-3tx 1BH-12e%s 2.8F-2 ¢ A
60-7yr, | Healthy 1 Total ; 67 630 +-0.4 | 248+/-05 | 44+-01 587 +H-65 | NA
old Controls Males 12 £IB w00 § 235409 | 43+L030 50444123 | NA
| Fomales: 55 | 629408 1 2474406 | 44401 505+H-75 | NA
Diabetic | Total ; 38 2407 V25T H-08 T 83408 2W2+-45 1554
Patients Males ¢ 15 G3TH-ED | 284413 TEH-09 T H-69 | S80
Females 1 23 81,74/~ 09 | 282 +-G9 3.9 -8 298+~ 6.0
p Value Total 5.6E-01 1.38-01 2HE-12%%% 1.2E-03%%
{Cortrols vs dales @.68-{1 £.5E-01 P.SE-02% R
Diabetiog) Females 245-01 5 ARG | 4.0E.12%%% 26E-(2* NaA

Statistics: Values are expressed as mean +/- SEM. Statistical sipnificance of the
difference between iwo groups was tested using the unpaired two-tailed Student’s - Test. p <
0.03 is considered significant, *, p <0Q.05; ¥%, p < 0.01; ¥¥%, p <0001, NA, not applicable.

Figure 3 is a graph showing that AP levels are less in the stools of digbetic patients
compared to the healthy controls,

Comparison of IAP levels between the control healthy population and diabetic patients
showed that on average the entire (total) diabetic population has much less 1AP in their stools
{Figure 3A). Gender-matched distribution showed that both male and female diabetic patienis
have lese stool TAP compared to thelr healthy counterparts (Figure 3A) Age group- and
gender-matched distributions of IAP also showed that the enzyme apparenily decreases with
age both in males (Figure 3B) and females (Figure 3C) of non-diabsetic and diabetic
populations,

Figure 3: Patients with type 2 diabetes melitos (T20M) have low levels of intestinal
alkaline phosphatase (IAP) in their stool. Stool samples of healthy participants and T2DM
patients were assayed for IAP conceniration using an avtomatic biochemistry analyzer (see
Figure 231 (A} IAP concentrations in the stools of total non-diabetic healthy conirol and
diabetic populations. {83 Age-dependent distribution of IAP concentrations in male control
and diabetic populations. (C) Age-dependent distribution of [AP concentrations in female

conirol and disbetic populations. Statistice: Values are expressed as mean +/- SEM. Statistical
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significance of the difference between two groups was tested using the unpaired two-tailed
Student’s t-Test, p < (.05 is considered significant. ¥, p < 0.05; #%, p <001 **¥, p < (.001.
The post-hoc statistical power analyses revealed the powers for respective total, male and
female groups to be 100%, 100% and 100%, respectively, validating the adequacy of power
{conventionally, > §80% power at o = 0.05) for respective sample sizes. The difference in [AP
values between younger and oider groups of the same population (diabetic or non-diabetic) is
not statistically significant.

Figure 4 is a graph showing that IAP levels are low in T2 patients at all percentile
POINEs,

Taking in consideration of any influence of *onthiers’ (few extremely high or low
individual values compared to most values) in the average {mean} values of IAP levels as
shown above (Figure 3A)%, we further verified the ditfforence in IAP levels of diahetic and
non-diabetic groups af different poreentile points. We evaluated the percentile distribution of
1AP values in 202 T2DM patients and 445 healthy contrals, We organized individual IAP
values of each group {dishetic or non-diabetic) from the lowsst {o the highest, and then
caloulated the average IAP value within each 10 percentile divisions. It i apparent that at all
percentile points TAP values are less in T20M patients cornpared to the healthy population,
and the difference 1s highly significant, The percentile distritution of IAP lovels confirms that
T2ZDM patients, indeed, have lower levels of 1AP compared to their counterpartis.

Figure 4: AP levels are low in T2DM patients at all percentile points. Individual IAP
values from cach group (Healthy Contrels or T2DM Patients) were arranged from the lowest
{o the highest, and then the average IAP value within each 10" percentile was caleulated {n =
20 within each 105 percentile for T2DM Patieonts, and n = 44 within each 1 pereentile for
Healthy Controls). Average values for correaponding percentiles are plotted. Statistics: Values
are expressed as mean +/- SEM. Statistical significance of the difference between two
respective groups was tested using the unpaired two-tatled Student’s ¢ Test. p < 0.05 15
considered significant, ¥, p <0001,

Example 4: 1AP deficiency is associated with T2DM,

Table 3 shows the Pearson correlation coefficient analysis between the IAP level and
age, gender, FPG, BME, ALY, serum creatinine, blood pressure and lipid parameters, It is

gvident that there i3 no correlation bebween [AP and the shove-mentionsd T20M risk factors.
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Table 3, Pearson correlation coefficients showing no correlation of {AP levels with different risk factors of

T2,
Type of participants Malg Female

Healthy T20M Healthy T2
Risk factors {AP correlation | IAP correlation | IAP cotrelation | TAP correlation
Age . 0,182 0,221 .08 0131
BRI 5024 0.088 3,085 0.008
Creatining {013 069 0.07 0055
Total cholestera] 9.267 0132 0.004 0.127
HO-cholestoro] IERR1! LG0T 0.008 0.206
LDL-cholesteral 8.176 0130 3014 | (.0RO
Triglyeerides 0.13% 0.014 0,007 - 0.674
ALT REREYS 8107 {085 -.013
FPG X 4035 | 6.05 -0.014
Systolic blood pressure | 0,169 ] 0287 031 1153
Diastolic blood pressure | -0.040 -03.059 0.039 0060

Mote: A Pearson correlation coefficient close to +1 or -1 indicates that the two
variables are highly correlated {positively or negatively, respectively). A correlation
coefficient between ¢ and +0.30 or between § and -0.30 was considered of having no
correlation between the two variables.

Table 4 shows a generalized Hnear regression mode! predicting 2 strong association of
TAR with T2DM. It also predicts & mild association of TAP with age validating the observation

that AP decreases with age {see Figore 3B & ().

Table 4. A generalized Haear regression model predicts an association of AP with T20M.

Source DF | TvpellI88 | FWalwe | Pr>F¥
Dinbetes i 81663.00 233 < §.8001

Sex } 1230933 331 | 00514

FPG (mumalh) i 186046 .68 $.8206
BMI (kafns i 533529 | 1,52 ¢6.2177
T Age 1 2370751 676 | 00008

Note: The model predicts a strong association of IAP with T2DM. It also predicis g
mild associstion of IAP with age (IAP level gradually decreases with age: see Figure 3B &
0}3

Table 5 shows multiple logistic regression analyses predicling an independent inverse
relationship between the IAP level and diabetes status. We performed multiple logistic

regression analyses controlling for age, FPG, BMI, ALT, serum creatining, blood pressure and

24
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tipid parameters. The data showed an independent inverse relationship between the 1AP fovel
and diabetes status {(Table 5). With each 25 Ufg decrease in siool IAP, there is 35% increased
risk of diabetes. We conclude that IAP deficiency is associated with digbetes independent of

other known digbetic risk {actors.

Table 5. Multiple logistic regression analyses predict an association of IAP deficlency with T2DM.

Explanatory variables Logistic coefficients | Odde ratic (93% CI)
per unit change
Age {vr.) ) 00226 1,023 (0.993- 1,084}
Body mass index (BML, kg/m?) 8.0466 1 1048 (0.9%86-1.114)
Creatining {mg/dl) 06186 0.983 ¢0.847-1.142)
Total cholestero! (mp/dts 0.00183 11002 (0.984-1.020)
HEH ~cholesterol {mg/dh) D.5599 £.942 (0.900-0.983)
LD L-cholesterol (mg/dl) | 0.9208 L L02E{1.001-1.041)
Trighycerides fmg/dh 9.00473 1,805 (0.998-1.011)
ALT (A 0.00944 11009 {0.998-1.021)
Syatolic Blood pressure {mmHg) S3O06E2 1,600 10.984-1.01 63
Phastolic blood pressure (mmty -2.0139 1 5,586 (0.958-1.015}
FRG {mmol/l) ' £.3363 3.882 (2.872-5.470)
IAP (Ufg stooh) i .3145 0986 {0.978-0.993)

Note: With each U/g decrease in stool IAP level there is 1.4% increase in the odds of
digbetes diagnosis. For examptle, if there is 25 Ulg decrease in IAP lovel then there willbe a
35% increased risk of diabetes. Statistics: Proc Logist procedure (SAS) was used for multiple
logistic regression analyses defermining association between T2DM with independent risk
factors including IAP.

Examyple 5; Hyper- and normo-glycemic T2DM patients bave similar levels of stool
1AP,

T2DM patients on rigorous antidiabetic medications and life-style changes very often
achisve normoglyeemic status (FPG < 7.0 mmol/l). We were interested o know whether the
glveemic status of diabetic patients has any effect on the stool IAP level.

Table 6 shows that both byperglycemic (FPG > 7.0 mmol/l} and normoglyeenic
diabetics have similar levels of TAP in thelr stools, and the difference in values between two

respective groups is statistically insignificant.
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Tehie 6. Hyper- and normeo-glycemic diabetes patients have similar lovels of sicol IAP.

Type of Participants Nuniber of Ageof Body Mass Index | Fasting Plasma AP Cone.
Partivipants Participants {BMI) {hgrm®) Glacose (FPG) {U/gn Stocol)
{ycars} {rmmol/h
Hyperglycemic Total : 119 4780 +-09 | 259 - 0.4 103 4+/-0.3 377 +/-3.4
diabetes pationts bMales : 36 49,3 +/- 1.4 L 258+ 0.7 10.6 +/- 0.4 206+ 4.4
{FPG > 7.0 mmol/h) Femalos : 83 46,1 +i~ 1.1 L 26,0+ 15 1,0 44~ 0.3 413444
Normoglycemic Total : 83 | 483 4/ 5.8 26,1 +i- 0.5 L 520 32.0+-38
diahetes patients Males 1 27 3.3 210 252 H-0.7 534402 25,1 +/-4.6
{FPG < 7.0 mmol/h) Ferales : 86 459+ 1.2 28.5 +-0.7 3.2+~ 0.1 352 +/- 52
p Value Total 36501 bRy HE L 2.6E-01
{Byperglycemic vs Males 3.3E-02 6.0F-(G1 2.0E-147%% I0E-0
Normoglvesmic) Females 3.9E-01 3.38-34 S.0B-Z %% 3.85-G1

MNote: Diabetic patients were categorized into hyperglyeemic (FPG > 7.0 mmol/l) and
normoglycemic (FPG < 7.0 mmol/ly groups, and respective stool IAP levels were compared.
Statistics; Values are oxpressed as mean +/- SEM. Statistical significance of the difference
befween two groups was tested using the unpaired two-tailed Student's t-Test, p < 0,05 is
constdered significant. ***%, p <0.001,

Fxample 6: High levels of IAP Is protective against diabetes irrespective of body mass
index {(BMI}.

it is well recogrized that overweight (BMI > 25.0 kg/m®) and obese (BMI > 30.0
kg/mi*) populations are more volnerable for developing T2DM than the population with
normal weights (BMI < 25.0 - 18.5 kg/im®). We categorized the disbetics as well as healthy
conirols of this study in two groups, one with BMI > 25.0 kg/m® and the other having BMI <
25.0 kg/m®.

Table 7 shows that a high level of [AP is protective against diabetes irrespective of
body mass index (BMI). It is evident that both groups of diabetics (BMI > 25,0 kg/m® and
BMI < 25.0 kg/m®) have significantly lower amounts of ZAP compared to their healthy
counterparts, These data suggest that 1AP plays & protective role against the development of
T2OM. An obese or overweight person with high [AP does not develop T2DM. Both groups
of diabetes patients have simtlar levels of IAP, and the difference is statistically insignificant
{p=0.77). We also observed that the levels of [AP in both groups of healthy controls are

similar and the difference is insignificant {p = 0.29).
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Fable 7. A high level of AP is proteciive against disbetes irrespective of body mass index (BMI).

Group | Typeof Number of Age of Body Mass | Fasting Plasma | JAP Uone, in | Loss of IAP
Participanis | Participants Participands | Index (BMI} | Glugose (FPG) | steol (Ulgm | compared to
: {years) /o™y {munok/i} stool) Controls {%)
High Healthy - Totat : 227 457 H- 08 | ZREH-02 | 45401 665 +-4.4 | NA
| BMI Controls Males : 49 AT84-12 | 274403 | 4.5 +/-0.1 3285473 Ma
(2598 Females: 178 1 451 +/- 0.7 1 282 +/~-83 | 44+/-4.] 75452 1WA
ke/m® | Diabstic Total : 161 4RG - 1.0 | 283404 B 403 36.5+-3.5 14531
. Patlents Males : 28 523+~ 1.9 | BT H-07 83 +-0.6 R KRR 44,2
Fernales : 73 46,3 4= 1.0 1 285405 1 BO+-04 394 /- 44 1 441
p Value Total 35B-p2% TR} 56E-4130% TIEH5EE T NA
{Conlrols v | Males 3 3E(2 3.8E-2 2HE-F]eEd 30502 NA
THabetics) Fernales I5E-D1 3.4B-01 1 3R-3ka 3 .GE-p4F¥ % MA
Low Healthy Toial 0 217 48,5 4/- 0.7 | 224 +-0.1 4.4 +/- .1 63.0 - 4.0 NaA
BME Conirofs bales | 68 4001 22302 D 444400 813 +-57 | NA
(<250 Females 1 153 {48208 | 2244/-02 | £44/-0.1 | 638 +/-5.2 | MA
ky/m®y | Diabetic Total 1 101 £70 4+ 00 | 2274402 | B304 342437 | 453
Pationts Males @ 33 9.6+ 1.6 | 2314/~ 0.3 B3 +/-06 L 36,6 +/- 4.1 366
Females ; 66 A58 4/~ 3.3 13254687 + BO+~04 38.2 /- 5.2 44,4
- p Vaiue Total 25804 1.BE01 4.3E-39%%% GOE-06%%% | NA
{Controls vs | Males 7.6E-01 1.8E-01 308145+ G.5E-05%% I NA
Diabetics) Fomales 1IE-01 - SAR-01 24E-ZEF R 3 AR-G3r NA

MNote: There was no significant difference in IAP levels between high- and low-BMI

groups of healthy controls as well as no significant difference between high- and low-BMI

groups of diabetic patients. Obese people with high steol AP do not develop TZDM.

Statistics: Values are expressed as mean +/- SEM. Statistical significance of the difference

-

between two groups was tested using the unpaired two-tailed Student’s t-Test, p < 0.05 1

considered significant. *, p <0.08; %, p <0.01; ¥, p <0.001. NA, not applicable.
g % f op

Figure 5 is g graph showing the distributions of IAP in diabetos paticnts and healtly

contrel subjects with high and low body mass index (BMI) as described in Table 7.

Figure 5: High levels of JAP is protective againat T2DM irrespective of body mass

index (BMI). Stoo! samples of healthy participants and T2DM patients were assayed for AP

concentrations using an auiomatic biochemistry analyzer (ses Figure 3). The healthy controls

as well as TZDM patienis were categorized in two groups, one with high BMI &> 25.0 kg/m2)

and the other having low BMI (< 25.0 kg/m2). Statistics: Values are expressed as mean +-

SEM. Statistical significance of the difference between two groups was tesied using the

unpaired two-tailed Student’s t~Test. p < (.05 is considered significant. ¥, p<0.05; *¥¥ p <

(.01 #%* p < 0.001. Note: There was no significant difference in IAP levels between high-

and low-BMI groups of healthy controle as well as no significant difference in IAP lovels

27
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between high- and low-BMI groups of disbetic patients. Obese people with high stool JAP
have no T2IM,

BExample 7: The majority of populstion has the incipient metsbolic syndrome,

1AP deficiency causes the metabolic syndrome i mice (Kaliannan et al. Proc Natl
Acad Sci U S A 20131 10017070038}, Thus we predict that the association of LAF deficiency
with T2DM in humans would be useful to isolate the people with “the incipicut metabolic
syndrome’ who are apparently healthy persons, however, vulnerable 1o develop the metgbolic
svisdrome in the near future due to TAP deficiency. Victims of ‘the incipient meiabolic
syndrome’ should include the persons with *incipient’ diabetes, heart dissase, nonaleoholic
fatty Hver, hyperiension, and other metabolic disorders. We observed that the average [AP
level in healthy population is approx. 67.4 +/- 3.2 U/g steol (Table 1), and hence we define
that 8 healthy person having 1AP level less than 65,0 U/g stool, using the current assay
condition, should be considered as having “the incipient metabolic syndrome’ that shounld
include ‘incipient diabetes’ and ‘the pre-metabolic syndrome {exhibiting at least one criterion
of the metabolic syndrome)’. It is noteworthy that the numerical value of concentration of
65.0 U phosphatase per gm stool would vary depending on different alkaline phosphatase
(AP assays as well as on assay conditions, for example change of pH, time, temperature,
substrate concentration, sic,

Table & shows that approx. 65% of the healthy populaiion have “the incipiont
metabolic syndrome” having FAP level < 65.0 U/g stool. This prevalence rate is in
concordance with the 71% prevalence rate of the pre-metabolic syndrome (exhibiling at least
one criterion of the metabolic syndrome) (Al-Qahtani DA, Imtiaz ML, Provalence of
metabolic syndrome in Saudi adult soldiers. Saudi Med J 2005,26(9):1360-6), Also, it was
reported that 68-81% of Pakistant people have low levels of HDL~cholesterol, one eriterion of
ihe metabolic syndrorme {Basit A, Shera AS. 2008, Prevalence of metabolic syndroms in
Pakistan. Metab Syndr Relat Disord, 603317153 We calculated that approx. 40% of healthy
subjects have amounts of IAP thal are less than the gverage AP value of the diabetic group
(35.0 U/g stool). It iz predicted that these people have “the severe incipient metabolic
syndrome’ and are extremely vulnerable to develop T2DM or other metabolic disorders
within a few years, Interestingly, the prevalence rate of ‘overt’ metabolic syadrome {co-

existence of 3 criteria of the metabolic syndrome; Huang PL. A comprehensive definition for
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meiabolic svadrome, DHs Model Mech 2009.2¢5-6 32317} is also 40% (Kaliannan ¢t al. Proc
Nati Acad Sei U S A 201311617 07003-8; Ford. Disbetes Care. 2005 Nov; 281 11:2745-9),
Also, 8 few TZDM pationts (approx. 15%) have stool IAP level > 67.0 Uig (the

average value of healthy conirols), and this observation means that either JAP i not

5 associated with the pathogenesis of T2DM in these specific patients or a persistent loss of IAP
from a previoushy high lovel might aleo lead to T2DM. A loss of approx, 50% [AP activity
might be significant io precipiinte T2DM as disbetic patients on average have approx. 30%
less IAP compared 1o their healthy counterparts {ses Table 1 and Figure 3). Thus i appears
that a distinet population of incipient diabetics might also have higher IAP levels.

10 An incipient digbetic person is an apparently healthy person having a stool [AP level
leas than 65,0 Ulgm stool using the assay conditions disclosed herein or previously having a
higher TAP level but presently experiencing persisient loss of 30% IAP activity.

Table 8. The majority of population has the nciplerd metabolic syndrome,
Group Characteristics of Participanis '
Healthy | Average IAP level £7.44/-32
Controls {Uig stoof}
Total number of Healthy Controls 445
Fumber of Controls with (AP levels <850 U/g stool | 289
{Incipient Metabolic Syndrome)
Number of Controls with IAP lovels > 63.0 Ulgstool | 146
Percentage (%) of Incipient Metabolic Syndrome 57.2
(299/445%100)
15
MNote: Based on the average 1AP value of 67.4 +/- 3.2 Ulg stool in healthy controls, it
is defined that a healthy person with ‘the incipient metabolic syndrome” has stool IAP levels
< 3.0 U/g stool. The incipient metabolic syndrome should also include “incipient disbetes”,
What is claimed is
20
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CLAIMS
. A method for developing a temporal profile of stood phosphatase comprising measuring
concentration of phosphatase in a stool sample from a subject, wherein said stool sample is

collected af a single time point or at muliiple time points,

2. The method of claim |, wherein said multiple thine points comprise daily, weekly, monthly

or yvearly.

3. The method of claim 1 or 2, whereln said subjeot 15 g human, caltle, pig, sheep, goat, cow,

horse, dog, cat, monkey, rabbif, rat, mouse, chicken, or turkey, preterably human.

4, The method of any one of claims 1-3, wherein said measuring comprises:
providing a substrate for phosphatase in 8 solid or haquid formy;
contacting said substrate for phosphatase with a stool sample;
waiting a specified peried of time to allow a color to develop;
comparing the developed color with photographs of standards; and

quantifying the concentration of phosphatase in said stool sample.

5. The method of any one of claime 1-3, wherein said measuring comprises:
providing a subsirate for phosphatase in g solid or lquid form;
contacting said subsirate for phosphatase with a stool saruple;
waiting a specified period of time to allow g color to develop;
counting the pixels of photographs;
comparing the number of pixels to standards; and

guantifying the concentration of phosphatase in said stool sample.

6. The method of any one of claims 1-3, wherein said measuring comprises:
providing 8 substrate for phosphatase in a solid or hiquid formy:
contacting said substrate for phosphatase with a stool samiple;

waiting a specified period of thme o allow an snzymatic reaction to occur; and
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guantifying the concentration of phosphatase in 3aid stool sample using a
spectrophotometer, a hiochemistry analyzer, a high-performance liguid
chromatography (HPLCY maching, a colorimeter, a lnminometer or 2 mechanical,

biochemical, electrical or electronic device,

7. The method of any one of claires 1-3, wherein said measuring comprises:
providing a solid medium having a substrate for phosphatase attached thereto;
contacting said solid medium with a stool sample;
waiting a specified period of time to allow a color 1o develop;

i comparing the developed oolor with photographs of standards; and

guantifving the concentration of phosphatase in said stool sample,

8. The method of any one of claims 1-3, wherein said measuring comprises:

providing a solid medium having a substrate for phosphatase attached thereto;

Ak
LA

contacting said solid medium with a stool sample;

waiting a specified period of time to allow a pixilated color patiern to develop;
counting the pixels of photographs;

comparing the number of pixels io standards; and

quantifving the concentration of phosphatase in said siool sample,

9. The method of any one of claims 1-3, wherein said measuring comprises:
providing a solid medivm for attaching a stool sample thersto;
attaching said stool sample to said solid medivm;
contacting said solid medium with a substrate for phosphatase;

25 waiting a specified period of time to allow a color to develop;
comparing the developed color with photographs of standards; and

quartifying the concentration of phosphatase in said stool sample.
10, The method of any one of claims 1-3, wherein said measuring comprises:

30 providing a solid medium for attaching a stool sample thersto,

attaching sald stool sample to said solid medinm;

31
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coniacting said solid medium with g substrate for phosphatase;

watting a specified period of time to allow a pixilated color paitern io develop;
counting the pixels of photographs;

comparing the number of pisels to standards; and

quantifying the concentration of phosphatase in said stool sample.

11, the method of any one of claims 7-10, wherein said solid medium comprises a
membrane, paper, stick, glass, plastic, wood, a bead, 2 tube, a bottle, a shide or a swab,

preferably nylon or nitrocetulose membrane.

12. The method of any one of claims 4-11, wherein satd subsirate for phosphatase comprises
p-nitrophenyi phosphate, 5-Bromo-4-chloro-3-indolyl phosphate/niiro blue tetrazolium
substraie aysiem, Fast Red TR/Naphtho! substrate system, CDP-star substrate {Z-chlore-5-(4-
methoxvepiro{ 1, 2-dioxetane-3.2 (5 ~chlaro}-irievelo {3.3.1.13.7 Idecan} ~4-y13-1 -phenyl

phosphate disodium salt) or combinations thereof,

13. The method of any one of claims 1-12, wherein said phosphatase comprises an alkaline
phosphatase, intestinal alkaline phosphatase, placental alkaline phosphatase, nonspecitic
tissue alkaline phosphatase (lver/bone/kidoey alkaline phosphatase), germ cell alkaline
phosphatase, neutrophil alkaline phosphatase, an acid phosphatase or a peptide with

phosphatase activity, preferably intestinal alkaline phosphatase,

14, The method of any ong of claims 1-13, wherein said stool sample is substituted with a
biclogical sample comprising saliva, urine, blood, plasma, serum, tears, sweal, pus, gasiric
fluid, intestinal fuid, ocular fhad, peritoneal fuid, vaginal fluid, cerebrospinal fluid or a body

cavity fluid.

15, A method for diagnosing incipient disbetes, incipient metabolic disease, ingipient
metabolic syndrome, dlabetes, metabolic disease, or metabgolic syndrome comprising
measuring concendration of phosphatase in a biclogical sample from a subject and comparing

the concentration to an average normal value of concentration.
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16. The method of claim 13, wherein a concentration of phosphatase that is 1% - 100% less
than an average normal value indicates incipient diabetes, incipient metabolic disease,

incipient metabolic syndrome, diabetes, metabolic disease, or metabolic syndrome.

17, The method of claim 15 or 16, further comprising developing 2 temporal phosphatase
profile comprising measuring the concendration of phosphatase in one or more than one
biolegical sample from a subject, wherein said one or more than one biclogical sample is

collected at a single thme point or at mulitple time points.

18, The method of claim 17, wherein said multiple time points comprise daily, weekly,

monthly or vearly,

19, The method of claim 17 or 18, wherein the temporsl phosphatase profile comprising a
persistent decrease in phosphatase concentration over time tndicates incipiont diabetes,
incipient metabolic disease, incipient metabelic syndrome, diabetes, metabolic disease, or

metabolic syndrome.

29. The method of claim 19, wherein said persistent decrease is sbout a 50% decrease from a

previously measured conceniration,

21. The method of any one of claims 15-20, wherein said subject is g human, cattle, pig,
sheep, goat, cow, horse, dog, cat, monkey, rabbit, rat, mouse, chicken or turkey, preferably

human,

22. The method of any one of claims 1521, wherein said measuring comprises:
providing a substrate for phosphatase in 8 solid or liquid form;
coniacting said substrate for phosphatase with g biclogical sample;
waiting a specified peried of thme 1o allow a color to develop;
comparing the developed color with photographs of standards; and

quantifying the concentration of phosphatase in said biological sample,

a2
42
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23. The method of any one of claims 13-21, wherein said measuring comprises:
providing a substrate for phosphatase in a sohid or Hauid formg
contacting said substrate for phosphatase with a bislogical sample;
waiting a specified period of time to allow g calor to develop;
counting the pixels of photographs;
comparing the number of pixels to standards; and

quantifying the conceniration of phosphatase in said biological sample,

24, The method of any one of claims 15-21, wherein said measuring comprises:
providing a substrate for phosphatase in a solid or Hguid form;
coniacting said substrale for phosphatase with s biological sample;
waiting a specified period of time {0 allow an enzymatic reaction o ogour; and
guantifying the concentration of phosphatase in said biological sample using a
spectropholometer, a biochemistry analyzer, a high-performance Haquid
chromatography (HPLC) machine, a colovimeter, s luminometer or a mechanical,

biochemical, electrical or electronic device.

25, The method of any one of claims 15-21, wherein said measuring comprises:
providing a solid medium baving a subsirate for phosphatase attached thereto;
contaciing 3aid solid medium with 4 biological sarple;
waiting 2 specified period of time to allow a color to develop;
comparing the developed oolor with photographs of standards; and

quantifying the concentration of phosphatase in said biclogical sample.

26. The method of any one of claims 15-21, wherein said measuring comprises:
providing a solid medium having a subsirgte for phosphatase atiached thereto;
contacting said solid medium with a biological sample;
waiting 8 specified period of time o allow a pixilated color pattern to developy
counting the pixels of photographs;
comparing the number of pixels {o standards; and

guantifying the concentration of phosphatase in said biological sample.
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27. The method of any one of claims 15-21, wherein said measwring comprises:
providing 2 solid medium for attaching a biologics] sample thereto;
aitaching said biological sample to said solid mediuny
contacting said solid medinm with a substrate for phosphatase;
wailing a specified peried of time 1o allow a color to develop;
comparing the developed color with photographs of standards; and

guantifying the concentration of phosphatase in said biological sample.

28, The method of any one of ¢laims 15-21, wherein said measuring compfis&es:
providing a solid medium for attaching a biclogical sample thereto;
attaching said biological sample to said solid medium;
contacting said sohid medivm with a substrate for phosphatase;
waiting g specified period of time to allow a pixilated color pattern to develop;
counting the pixels of photographs;
comparing the number of pixels to standards; and

guantifying the concentration of phosphatase in said Hological sample.

29, The method of any one of claims 25-28, wherein suid solid medivm comprises o
membrane, paper, stick, glass, plastic, wood, a bead, a tube, a bottle, a slide or a swab,

prefersbly nylon or nitrocetinlose membrans.

30. The method of any one of claims 22-28, wherein said substrate for phosphatase cornprises
p-nitrophenyl phosphate, S-Bromo-4-chlore-3-indolyl phosphate/nitro blue tetrazolium
substrate systern, Fast Red TR/Naphthol substrate system, CEP-star substrate (2-chlore-3-(4-
methoxyepira! |, 2-dioxetane-3,2"(58 ~chloroptricyelo {3.2.1.13 . 71decan } -4-y1)-1 -phenyl

phosphate disodivm salt) or combinations thereof..

31, The method of any one of claims 15-30, wherein said phosphatase comprises ap alkaline
phosphatase, intestinal alkaline phosphatase, placental alkaline phosphatase, nonspecitic

tiseue alkaline phosphatase (liver/bone/kidney alkaline phosphatase), germo cell alkaline
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phosphatase, neutrophil alkaline phosphatase, an acid phosphatase, or a peplide with

phosphatase sctivity, preferably intestinal alkaline phosphatase.

32. The method of any one of claims 15-30, wherein said biclogical sample comprises stool,
saliva, wrine, blood, plasma, soram, tears, sweat, pus, gastric Huid, intestinal fluld, ccular
fluid, peritoneal fluid, vaginagl fluid, cerebrospinal fluid or a body cavity fluid, preferably o

stool sample.

33. The method of any one of claims 13-32, further comprising measuring concentration of
one or more of serum endotoxins, proinflammatory nucleotides, cviokings, chemokines,
antagonists of eviokine receptors or anti-inflammalory factors in one or more than one
biological sample from a subject, wherein said one or more than one biclogical samples is

gollected at a single time point or at multiple time poinds,

34. The method of any one of claims 15-33, wherein said incipient diabetes or diabetes
comprises type 2 diabetes mellitus, gestational diabetes or diabetes insipidus.

~

33, The method of any one of claims 15-33, wherein said incipient metabolic disease or
meiabolic disease comprises a cardiovascular disease, coronary heart disease, cerebrovascular
discase, stroke, peripheral vascolar disease, nonaleoholic fatty Hver disease, refinopathy,
asthma, chronic pulmonary obstructive disease, cysiic fibrosis, Alzheimer’s disease, arthriiis,

SCZEINA OF PROTIAsS,

36, The method of any one of elaims 15-33, wherein said incipient metabolic syndrome or
metabolic syndrome comprises obesity, hyperglycomia, insulin resistance, hyperinsulinenda,
dyshipidemia, hypercholesterclemia, hyperirighyeeridemia, low high-density Hpoprotein

{(HDL}, high low-density Hpeprotein (LIDL}, hypertension, fatty liver or combinations thereof.

37. Use of a substrate of phosphatase for developing a temporal phosphatase profile

comprising measuring the conceniration of phosphatase in one or more than one biological
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samples from a subject, wherein said one or more than one biological samples is collected at s

single time point or gt maltiple time points.

38, The use of claim 37, wherein said multiple lime points comprise daily, weekly, monthly

or yearly.

39, The use of claim 37 or 3§, wherein said subject 15 a human, cattle, pig, sheep, goat, cow,

horse, dog, cat, monkey, rabbit, rat, mouse, chicken or turkey, preferably human,

40, The use of any one of claims 37-39, wherein said measuring comprises:
providing a substrate for phosphatase in a solid or Hyuid form;
comtacting said substrate for phosphatase with a blological sarmaple;
waiting a specified period of time 10 allow a color o develop;
comparing the developed color with photographs of standards; and

quantifying the concentration of phosphatase in said biclogical saruple,

4£1. The use of any one of claims 37-39, wherein said measuring comprises:
providing a substrate for phosphatase in a solid or Hanid form;
coniacting said substrate for phosphatase with g biological sample;
waiting a specified period of time to allow a color to develop;
counting the pixels of photographs;
comparing the number of pixels to standards; and

quantifying the concentration of phosphatase in said biclogical sample.

42. The use of any one of claims 37-39, wherein said measuring comprises:
providing a substrate for phosphatase in a solid or lguid formg
contacting said subsirate for phosphatase with a biological sample;
waiting a specified period of time to allow an engymatic reaction 10 socur; and
guantifying the concentration of phosphatase in said biological sample using a

specirophotometer, & biochemisiry analyzer, a high-performance liqud
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chromatography (HPLC) machine, g colorimeter, a luminometer or a mechanical,
biochemical, elecirical or electronic devige.

e
'l....

43, The use of any one of claims 37-39, wherein said measwring coroprises:

5 providing a solid medium having a substrate for phosphatase attached thereto;
contacting said solid medivm with a biological sample;
watting a specified period of time to allow a color to develop;
comparing the developed color with photographs of standards; and

quaniifying the conceniration of phosphatase in said biclogical sample.

44. The use of any one of claims 37-39, wherein said measuring comprises:
providing a solid medium having g substrate for phosphatase attached thereto;
coptacting said solid mediom with a biological sample;

waiting a specified period of time {o allow a pixilated color pattern o develop;

-y
4%

counting the pixels of photographs;
comparing the numnber of pixels to standards; and

guantifying the conceniration of phosphatase in said biclogical sample,

45, The use of any one of claims 37-39, wherein said measuring comprises:
20 providing g solid medium for attaching a biclogical sample thereto;
attaching said binlogical sample to sald solid medium
contacting said solid medium with & subsirate for phosphatase;
waiting 8 specified period of time to allow a color 1o develop,;
comparing the developed color with photographs of standards; and

23 quantifying the concentration of phosphatase in said biclogical sarnple.

44, The use of any one of claims 37-39, wherein said measuring comprises;
providing a solid medivmn for attaching a biclogical sarnple thersto;
attaching said biological sample to said solid medium;

30 contacting said solid medium with a subsirate for phosphatase;

waiting a specified period of time o allow a pixilated color pattern o develop;
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counting the pixels of photographs:
comparing the number of pixels to standards; and

quamtifving the concentration of phosphatase in said biological sample.

47. The use of any one of claims 43-46, wherein said solid medivm comprises a membrane,
paper, stick, glass, plastic, wood, g bead, a tube, a boitle, a slide or a swab, preforably nylon or

nitroceliviose membrane.

48, The use of any one of claims 40-46, wherein said substrate for phosphsaiase comprises p-
nitrophenyi phosphate, 5-Bromo-4-chiore-3-indolyl phosphate/nitro blue tetrazolinm substrate
systern, Fast Red TR/Maphthol substrate system, CDP-star substrate (2-chloro-3-(4-
methoxyspiro{1,2-dioxetane-3,2(5 ~chlore)-tricyelo [3.3.1.13 . 7Tidecan}-4-v1)-1-phenyl

rhosphate disodinm salt) or combinations thereof

4%, The use of any one of claims 37-4%, wherein said phosphatase comprises au alkaline
phosphatase, intestinal alkaline phosphatase, placental alkaline phosphatase, nonspecific
tissue alkaline phosphatase (liver/bone/kidney alkaline phosphatase), germ cell alkaline
phosphatase, neutrophil alksline phosphatase, an scid phosphatase, or a peptide with

phosphatase activily, preferably intestinal alkaline phosphatase.

5¢. The vse of any one of claims 37-49, wherein said biological sample coruprises stool,
saliva, uring, blood, plasma, serum, tears, sweat, pus, gastric fludd, totestinal fluid, ccular
fluid, periioneal fluid, vaginal flnid, cerebrospinal Huid or a body cavity fluld, preferably a

stool sample,

$1. Use of o substrate of phosphatase for detecting incipient diabetes, incipient metabolic
disease, incipient metabolic syndrome, diabetes, metabolic discase, or metabolic syndrome
comprising measuring the concentration of phosphatase in a bislogical sample from a subject

and comparing the concentration to an average normal value of conceniration.
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52. The use of claim 31, wherein a concentration of phosphatase that i 1% ~ 100% less than
an average normal value indicates incipient diabetes, incipient metabolic disease, incipient

metabolic syndrome, diabetes, metabolic disease, or metabolic syndrome,

53, The use of claim 51 or 52, further comprising developing a temporal phosphatase profile
comprising measuring the concentration of phosphatase in one or more thao one bislogical
sample from a subject, wherein sald one or more than one biological samples is collected ata

single time point or af multiple time points.

34, The use of claim 33, whereln sald multiple time points comprise daily, weekly, monthly

or yearly.

55, The use of claim 33 or 54, wherein the temporal phosphatase profile comprising a
persistent decrease in phosphatase concentration over time indicates incipiont digbetes,
incipient metabolic disease, incipient metabolic syndrome, diabetes, metabolic dissase, or

metsholic syndrome.

36, The use of claim 55, wherein said persistent decrease is about a 50% decrease from a

previously measured concentration.

57. The use of any one of claims 51-36, wherein said subject is 8 hursan, cattle, pig, sheep,

goat, cow, horse, dog, cal, monkey, rabbit, ratf, mouse, chicken or turkey, preferably human.

58. The use of any one of claims §1-57, wherein said measuring compuises:
providing & substrate for phosphatase i g solid or Hauid forny
contacting said substrate for phosphatase with a biological sample;
waiting a specified period of time to allow a color to develop;
comparing the developed color with photographs of standards; and

guantifving the concentration of phosphatase in said biclogical sampie.

59, The use of any one of claims 51-57, wherein said measuring comprises:
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providing a substrate for phosphatase in a solid or Hguid form;
contacting said subsirate for phosphatase with a biological sample;
waiting a specified perind of time to alfow a color o develop;
counting the pixels of photographs;

comparing the number of pixels to standards; and

quaniifying the concentration of phosphatase in said biological sample.

60, The use of any one of claims 51-57, wherein said measuring comprises:

providing a subsirate for phosphatase in g solid or ligumd form;

contacting said substrate for phosphatase with a biological sample;

waiting a specified period of time to allow an enzymatic reaction to occur; and
guaniifying the concentration of phosphatase in said biological sample using a
specirophotometer, a biochemistry analyzer, a high-performance liquid
chromatography (HPLC) machine, a colorimeter, a luminometer or a mechanical,

hiochemical, electrical or electronic device.

61, The use of any one of claims 51-57, wherein said measuring comprises:

providing a solid medium having a substrate for phosphatase attached thereto;
contacting said solid medium with a biological sample;

waiting a specified period of time to allow a color to develop;

comparing the developed color with photographs of standards; and

quantifying the concentration of phosphatase in said biological sample.

62. The use of any one of claims 51-57, wherein said measuring comprises:

providing a solid medium having a substrate for phosphatase attached thereto;
contacting said solid medium with g biological sample;

waiting a specified period of time 1o allow a pixilated color pattern to develap;
counting the pixels of photographs;

comparing the number of pixels to standards; and

guantifving the conceniration of phosphatase in said biological sample.
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63. The use of any one of claims 31-57, whersin sald measuring comprises:
providing a solid mediom for attaching a biclogical sample therets;
attaching said biclogical sample to said solid mediumy
contacting said sohid medium with a subsirate for phosphatase;
waiting g specified period of time to allow a color to develop;
comparing the doveloped color with photographs of standards; and

guantifying the concentration of phosphatase in said biclogical sarple.

64. The use of any one of claims 31-57, wherein said measwring comprises;
providing a solid medium for attaching a biological sample thersto;
attaching said biological sample to said solid medium;
contaciing said solid medium with a subsirate for phosphatase;
waiting a specified period of time to allow a pixilated color patiern 10 develop;
counting the pixels of photographs;
comparing the number of pixels io standards; and

quantifying the concentration of phosphatase in said biological sample.

65, The use of any one of claims 61-64, wherein said solid medinm comprises a membrane,
paper, stick, glass, plastic, wood, a bead, a tube, a botile, a slide or g swab, preferably nylon or

nitrocstiulose membrane,

66, The use of any one of claims 51-68, wherein said substrate for phosphatase comprises p-
nitrophenyl phosphate, S-Bromo-~4-chlore-3-indolyl phosphate/nitro blue tetrazolium substrate
sysier, Fast Red TR/MNaphthol substrate system, CDP-star substrate (2-chloro-5-(4-
methoxyspirod |, 2-dioxetane-3,2 (5 ~chloroyricyelo [3.3.1.13. 7 {decan}-4-yh-1-phenyl

phosphate disodium salf) or combinations thereof,

67. The use of any one of claims §1-66, wherein said phosphatasse comprises an alkaline
phosphatase, intestinal alkaline phosphaiase, placental alkaline phosphatase, nonspecific

tissue alkaline phosphatase (iver/bone/kidney alkaline phosphatase}, germ cell alkaline
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phosphatase, neutrophil alkaline phosphatase, an acid phosphatase, or a peptide with
phosphatase activity, preferably intestinal alkaline phosphatase.

68, The use of any one of claims 51-67, wherein said biclogical sample comprises stool,
sahiva, urine, blood, plasma, serum, tears, sweat, pus, gastric fluid, intestinal fluid, ocular
fluid, periionesl fluid, vaginal fivid, cercbrospinal fluid or a body cavity fluid, preferably a

stool sample.

69, The use of any one of claime 51-68, further comprising measuring concentration of one
or more of serum endotoxing, proinflammatory nucleotides, cyickines, chemokines,
antagonists of cytokine receptors or anti-inflammatory factors in one or more than one
biological sample from a subject, wherein said one or more than one biological samples i3

collected al a single time point or at wultiple time points.

70. The use of any one of claims 51-6%, wherein said incipient diabetes or diabetes comprises

type 2 diabetes mellitus, gestations] disbetes or disbetes insipidus,

71. The use of any one of claims 51-69, wherein satd incipient metabolic disease or
metabolic disease comprises a cardiovascular disease, coronary heart disease, cerebrovascular
disease, siroke, peripheral vascular disease, nonalecholic fatty Hver disease, retinopathy,
asthma, chronic pulmonary obstroctive disease, cystic fibrosis, Alzheimer’s discase, arthritis,

eCFSINE OF PEOriasis.

72. The use of any one of claims 51-69, wherein said incipiont wetabolic syndrome or
metabolic syndrome comprises obesity, hyperglycemia, insulin resistance, hyperinsulinemia,
dyslipidemia, hypercholesterolernia, hypertriglveeridemia, low high-density lipeprotein
{HIL)y, high low-density Hpoprotein (LDL), hypertension, fatty liver or combinations

thersof,

73. A method of decreasing the risk of or a method of freating incipient diabetes, incipient

metabolic disease, inciptent metabolic syndrome, diabetes, meiabolic disease, or metabolic
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syndrome comprising adminisiering a pharmaceutically effective amount of a phosphatase to

a subject in need thereofl

74, The method of claim 73, wherein said subject in need thereof has a concentration of

phosphatase that is 1% - 100% less than an average normal value.

75, The method of claim 73, wherein said subject in need thereof has a tesnporal phosphatase

profile comprising a persisient decrease in phosphaiase concentration over fime.

76. The method of claim 75, whereln said porsistent decrease s about g 50% decrease froma

previously measured conceniration.

77. The method of any one of claims 73-75, wherein said subject is a human, cattle, pig,
sheep, goat, cow, horse, dog, cat, monkey, rabbit, rat, mouse, chicken or turkey, preferably

himan.,

78, The method of any one of claims 73-77, wherein said phosphatase comprises an alkaline
phosphatase, intestinagl alkaline phosphatase, placental alkaline phosphatase, nonspecific
tissue alkaline phosphatase (Hver/bone/kidney alkaline phosphatase), germ cell alkaling
phosphatase, neutrophil alkaline phosphatase, a mammalian alkaline phosphatase, a bacterial
aikaline phosphatase, a fungal alkaline phosphatase, an acid phosphatase or a peptide with

vhosphatase activity, preferably intestinal alkaline phosphatase.

79, The method of any one of claims 73-78, wherein said phosphatase comprises g native
intestingl alkaline phosphatase, a recombinant intestingl alkaline phosphatase, g mustant
intestinal alkaline phosphatase, a peptide with intestinal alkaline phosphatase activity, a
recombinant peptide with intestinal alkaline phosphatase activity, native human intestinal
alkaline phosphatase, recombinant human intestinal alkaline phosphatase, native calf

intestinal alksline phosphatase or recombinant calf intestinal alkaline phosphatase.
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80. The method of any one of claims 7379, wherein said phosphatase is administered orally,

topically, subontanecusly, intradermally, intramuscalarly, intravenously, vaginally or rectally,

&1, The method of any one of claims 73-80, wherein said phosphatase is administered before,
during or after a meal.

22. The method of any one of claims 73-81, wherein said phosphatase 15 administered in an
amount effective to maintain a steady-state level of phosphatase within g normal range of 65~

630 U/gram stool.

83. The method of any one of claims 73-82, wherein said phosphatase i3 administered in an
amount effective to maintain g steady-state level between 65 and 850 units of phosphaiase per

gramm of stool,

84, The method of any one of claims 73-83, wherein said phosphatase is admindstered in an
ameount effective 1o maintain a steady-siate level of about 65 units or more of phosphatase per

gram of stool,

85. The method of any one of claims 73-84, wherein said phosphatase is administered in an

amount of 1 to 6,500 units of phosphatase per dose.

86. The method of any one of claims 73-83, wherein said phosphatase is dispensed in a form

of g tablet, gel, capsule, liquid or semi-solid chewing gum.

&7. The method of any one of claims 73-86, wherein said phosphatase is dispensed in s food

or beverage, wherein said beverage is preferably milk,

88, The method of any one of claims 73-87, wherein said phosphatase is dispensed with one
or more medications comprising anti-diabetes medications, anti-hypertension medications,
anti-cholesterol medications, anti-depression medications, antibiotics, probiotics, sodium
huivrate, thyreid hormone, curcuinin, omega-3 fatty acid, befa-lactamase, a protein, a peptide

or combinations thereof
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£9. The method of any one of claims 73-88, wherein said incipient diabetes or diabeies

cormprises type 2 diabetes mellitus, gestational diabetes or diabetes insipidus.

80, The method of any one of claims 73-£8, wherein said incipient metabolic disease or
metabolic disease comprises a cardiovascular disease, coronary heart disease, cerchrovasoular
disease, stroke, peripheral vascular disease, nonaleoholic fatty lver disease, retinopathy,
asihma, chropic pulmonary obstructive disease, cystic fibrosis, Alzheimer’s disecase, arthritis,

SCZEIMA OF PSOTiAsis,

21. The method of any one of claims 73-88, wherein said incipient metabolic syndrome or
meiabolic syndrome comprises obesily, hyperglycemia, insulin resistance, hyperinsulinemia,
dyslipidemia, hypercholesierolemia, hypertriglveeridemia, low high-density Hpoproiein

{HDL), high low-density Hpoprotein (LDL), hypertension, fatty Hver or combinations thereof.

92. Use of a phosphatase to decrease the risk of or to ireat incipient dighetes, incipient
metabolic disease, incipient metabolic syndrome, diabetes, metabolic disease, or metabolic

syndrome,

93, The use of claim 92, wherein said incipient disbetes, incipient metabolic disease,
incipient metabolic syndrome, diabetes, metabolic disease, or metabolic syndrome is
characterized by a subject having a conceniration of phosphatase that i3 1% - 100% less than

an average normal value,

o4, The use of claim 92, wherein said incipient diabetes, incipient metabolic disease,
incipient metabolic syndrome, disbetes, metabolic disease, or metabolic syndrome s
characterized by a subject having a temporal phosphatase profile comprising a persistent

decrease in phosphatase concentration over {hme.

35, The use of claim 94, wherein said persistent decrease is about a 50% decrease from a

previously measured concentration,



(¥

134

st
L

-]
iwn

WO 2016/111752 PCT/US2015/061017

96. The use of any one of claims 93.95, wherein said subject is a human, cattle, pig, sheep,

goat, cow, horse, dog, cat, monkey, rabbit, ral, mouse, chicken or turkey, preferably human.

§7. The use of any one of claims 92-96, wherein said phosphatase comprises an alkaline
phosphatase, intestinal alkaline phosphatase, placental alkaline phosphatase, nonspecific
tissue atkaline phosphatase (liver/bone/kidney alkaline phosphatase), germ cell alkaline
phosphatase, neutrophil alkaline phosphatase, 2 mammalian alkaline phosphatase, a bacterial
atkaline phosphatase, a fungal alkaline phosphatase, an acid phosphatase or a peptide with

phosphatase activity, preferably intestinal alkaline phosphatase,

8. The use of any one of claims 92-97, wherein said phosphatase comprises g native
intestingl alkaline phosphatase, a recombinant intestinal alkaline phosphatase, a mutant
intestinal alkaline phosphatase, 2 peptide with infestinal allaline phosphaiase activity, a
recombinant pepiide with intestinal alkaline phosphatase activity, native human intestinal
alkaline phosphatase, recombinant human intestinal atkaline phosphatase, native calf

intestinal alkaline phosphatase or recombinant call ingestinal alksline phosphatase,

99, The use of any one of claims 92-98, wherein said phosphatase is for oral, topical,

subcutaneous, intradermal, intramuscular, intravenous, vaginal or rectal administration.

100, The use of claim 99, wherein said administration is before, during or afier a mesl.

101, The use of claim 99 or 100, wherein said adminisiration is in an amount effective (o

maintain a steady-siate level of phosphatase within a normal range of 65-650 Ufgram stool
192, The use of any one of claims 99-101, wherein sald administration is in an amount

effective to maintain a steady-state level between 65 and 630 units of phosphatase per gram of

5100k,
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103, The use of any one of claims 99-102, wherein said adminisiration is in an amoug
effective to maintain a steady-state level of about 63 units or more of phosphatase per gram of

steol,

104, The use of any one of claims 99-103, wherein said administration is in an amount of { fo

6,500 units of phosphatase per dose,

163, The use of any one of claims 92-104, wherein said phosphatase is dispensed in 4 form of

a tablet, gel, capsule, lguid or semi-solid chewing gum.

1036, The use of any one of claims 92-103, wherein said phosphatase Is dispensed in a food or

beverage, whevein said beverage is preferably milk.

107, The use of any one of claims 92-106, whersin said phosphatase is dispensed with one or
more medications comprising anti-diabetes medications, snti-hypertension medications, anti-
cholesterol medications, anti-depression medications, antibiotics, probiotics, sodivm butvrate,
thyroid hormone, curcumin, omega-3 fatty acid, beta-lactamase, a protein, a peptide or

combinaiions thereof,

108, The use of any one of claims 92-107, wherein said incipient disbetes or diabetes

comprises type 2 disbetes mellitus, gestational disbetes or disbetes insipidus.

109, The use of any cne of claims 92-107, wherein said incipient metaboelic disesse or
metabolic disease comprises a cardiovascular disease, coronary heart disease, cerebrovascular
disease, stroke, peripheral vascular disease, nonalecholic fatty liver disease, retinopathy,
asthma, chronic pulmonary obsiructive disease, cystic fibrosis, Alzheimer’s disease, arthritis,

ECTSMA OF PSOriasis,

110, The use of any one of claims 92-107, whersin said inciplent metabolic syndrome or

metabolic syndrome comprises obesity, hyperglyeemia, insulin resistance, hyperinsulicemia,
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dystipidemia, hypercholesterclemia, hypeririglyceridemia, low high-density lipoprotein

(HDL), high low-density lipoprotein (L1}, hypertension, faity liver or combinations thereof.

111, A pharmaceutical composition corprising phosphatase for use in decreasing the risk of
or for use in treating incipient disbetes, incipient metabohic disease, incipient metabolic

syndrome, diabeies, metabolic discase, or meiabolic svadrome,

112, The pharmaceutical composition of claim 111, wherein said incipient diabstes, incipient
metabolic disease, incipient metabolic syndrome, diabetes, metabolic disease, or metabolic
syndrome is characterized by a subject having g concentration of phosphatase that is 1% -

100% less than an average normal value.

113, The pharmaceutical composition of claim 111, wherein said incipient diabetes, incipient
metabolic disease, incipient metabolic syndrome, diabetes, metabolic disease, or metabolic
syndrome is characterized by a subject having & teruporal phosphatase profile compuising a

persistent decrease in phosphatase concentration over fime.

114, The pharmacentical composition of claim 113, wherein said persistent decrease is ghout

a 30% decrease from a previcusly measured concentration,

115, The pharmaceutical composition of any one of claims 112-114, wherein said subjectisa
human, catile, pig, sheep, poat, cow, horse, dog, cat, monkey, rabbii, rat, mouse, chicken or

turkey, preferably human,

116. The pharmaceutical corposition of any one of claims 111-115, wherein said
phosphatase comprises an alkaline phosphatase, intestinal alkaline phosphatase, placental
alkaline phosphatase, nonspecitic tissue alkaline phosphatase (iver/bone/kidney alkaline
phosphatase), germ cell alkaline phosphatase, neutrophil alkaline phosphatase, s mammalian
alkaline phosphatase, a bacierial alkaline phosphatase, a fungal alkaline phosphatase, an actd

phosphatase or a peptide with phosphatase activity, preforably intestinal alksline phosphatase.
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117. The pharmaceutical compostiion of any one of elaims 111-116, wherein said
phosphatase comprises a native intestinal alkaline phosphatase, a recombinant intestinal
alkaline phosphatase, a mutant intestinal alkaling phosphatase, a peptide with intestingl
alkaline phosphatase activity, a recombinant peptide with intestinal alkaline phosphaiase
activity, native hwman intestinal alkaline phosphatase, recornbivant human intestingl alkaline
phosphatase, native calf intestinal alkaline phosphatase or recombinant calf intestinal alkaline

phosphatase.

118. The pharmaceutical composition of any one of claims 111-117, wherein said
phosphatase is for oral, topical, subcutancous, intradermal, intramuscular, intravenous,

vaginal or recial administration.

119, The pharmaceutical composition of clatm 118, wherein said administration is before,

during or affer a meal,

128, The pharmaceutical composition of ¢laim 118 or 119, wherein said administration is in
an amount effective 1o maintain a sicady-state level of phosphatase within a normal range of

63650 Ulgram siool.

121, The pharmaceutical composition of any ene of clatme 118-120, wherein said
administration is in an amotnt effective to maintain a steady-state level between 65 and 650

units of phosphatase per gram of stool.

122. The pharmaceutical composition of any one of claims 118-121, wherein said
adrinistration is in an amount effective to mainiain a steady-state level of ghout 65 uniis or

more of phosphatase per gram of stool.

123, The pharmacentical composition of any one of claims 118-122, wherein said

adminisiration s in an amount of 1 to 8,500 units of phosphatase per dose.
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124, The pharmaceutical composition of any one of claims 121-123, wherein said

phosphatase is dispensed in a form of g tablet, gel, capsule, liguid or semi-sohid chewing gum.

125, The pharmacentical composition of any one of claims 121-124, wherein said

phosphatase i dispensed in a food or beverage, wherein said beverage is preferably mitk,

126. The pharmaceutical composition of any one of claims 121-125, wherein said
phosphatase is dispensed with one or more medications comprising anti-diabetes medications,
anti-hypertension medications, anti-cholestero! medications, anti-depression medications,
aniibiotics, probiotics, sodivm buiyrate, thyroid hormone, curcumin, omega-3 fatty acid, beta-

lactamase, a protein, a peptide or combinations thereof,

127, The pharmaceutical composition of any one of clalms 121-126, wherein said incipient
diabetes or diabeles comprises type 2 diabetes mellitus, gestational diabstes or diabetes

insipidus,

12%. The pharmaceutical composition of any one of claims 121-126, wherein said incipient
metabolic disease or metabolic disease comprises a cardiovascular disease, coronary heart
disease, cerchrovascular disease, stroke, peripheral vascular disease, nonalcohelic fatty liver
disease, retinopathy, asthma, chronie pulmonary obstruciive dissase, cystic fibrosis,

Alzheimer’s disease, arthritis, eczema or psoriasis,

129, The pharmacentical composition of any one of clalms 121-126, wherein said incipient
meiabolic syadrome or metabolic syndrome comprises obesity, hyperglycemia, insulin
resistance, hyperinsulinemis, dyslipidemia, hypercholesterolemia, hypertrighyceridemia, low
high~-density Lpoprotein {HDPL), high low-density lpoprotein (LDL), hypertension, fatty Hver

or combpinations thereof

136, Use of a phosphatase in the preparation of 8 medicament for decreasing the risk of or for
the treatment of incipient disbetes, Incipient metabolic disease, incipient metabolic syndrome,

disbetes, metabolic disease, or metabolic syndrome,
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131, The use of claim 130, wherein said incipient diabetes, incipient metgbolic disease,
incipient metabolic svndrome, dishetes, metabolic disease, or metabolic syndrome is
characterized by a subiect having a concentration of phosphatase that ts 196 - 100% loes than

an average normal value,

132, The use of claim 130, wherein said incipient diabetes, incipient metabolic dissase,
incipient metabolic syndrome, diabetes, metabolic disease, or metabolic syndrome i3
characterized by a subject having a temporal phosphatase profile comprising s persisient

decrease in phosphatase concentration over time.

133, The use of claim 132, wherein said persistent decrease ie abowt a 50% decrease from a

previcusly measured concentratiosn.

134, The use of any one of claims 131-133, wherein said sobject is a human, catile, pig,
shesp, goat, cow, horse, dog, cat, monkey, rabbit, rat, mouse, chicken or turkey, preferably

human.

1353, The use of claim 130-134, wherein said phosphatase comprises an alkaline phosphatase,
intestinal alkaline phosphatase, placental alkaline phosphatase, nonspecific tissue alkaling
phosphatase (iver/bone/kidney alkaline phosphatase), germ cell alksline phosphatase,
neutrophil alkaline phosphatase, a mammalian alkaline phosphatase, a bacterial alkaline
phosphatase, a fungal alkaline phosphatase, an acid phosphatase or a peptide with

phosphatase activity, preferably intestinal alkaline phosphatase.

136, The use of any one of claims 130-135, wherein said phosphatase comprises a native
intestingl alkaline phosphatase, g recombinant itestinal alkaline phosphatase, & ntant
intestinal alkaline phosphaiase, a peptide with intestinal alkaline phosphatase activity, a
recombinant peptide with intestinal alkaline phosphatase aciivity, native human intestingl
alkaline phosphatase, recombinant buman intestingl alkaline phosphatase, native calf

intestingl alkaline phosphatase or recormbinant calf intestinal alkaline phosphatase,

p 4
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137, The use of any one of claims 130-136, wherein said phosphatase is for oral, topical,

subcutaneous, iniradermal, intrarpuscular, intravenous, vaginal or rectal administration.

138, The use of claim 137, wherein said administration is before, during or afier 2 meal,

13%. The use of ¢laim 137 ¢or 138, wherein said administration is in an amount effective 1o

maintain a steady-state level of phosphatase within a normal range of 85-630 U/gram stool.

1443, The use of any one of claims 137-139, wherein said administration is in an amount
effective {o maintain a steady-state level between 65 and 650 units of phosphatase per gram of

stool.

141, The use of any one of claims 137-140, wherein satd administration is in an amount
effective to maintain a steady-staie level of about 65 units or more of phosphatase per gram of

stool,

142, The use of any one of claims 137-141, wherein said administration is in an amount of 1

to 6,500 units of phosphatase per dose.

143, The use of any one of claires 130-142, wherein said phosphatase is dispensed in a form

of a tablet, gel, capsule, lignid or semi-solid chewing gum.

144, The use of any one of claims 130-143, wherein said phosphatase is dispensed in a food

ot heverage, wherein sald beverage is preferably milk.

145, The use of any one of claims 130-144, wherein said phosphatase is dispensed with one
or more medications comprising anti-diabetes medications, anti-hypertension medications,
anti-cholesters] medications, anti-depression medications, antibiotics, probictics, sodium
butyrate, thyroid hormene, curcumin, omega-3 fatty acid, beta-lactamase, a protein, a peptide

or combinations thereof,
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146, The use of any one of claims 130-145, wherein said incipient diabetes or diabetes

comprises type 2 diabotes mellitus, gestational diabstes or diabetes insipidus.

147. The use of any one of claims 130-145, wherein said incipient metabolic disease or
metabolic disease comprises a cardiovascular disease, coronary heart disease, cersbrovascular
disease, stroke, peripheral vascular disease, nonaleoholic falty liver disease, retinopathy,
asthma, chronic pulmonary ohstructive disease, cvstic fibrosis, Alzheimer’s disease, arthritig,

£CZEINA OF PIOTIANS,

148, The use of any one of claims 130-145, wherein said incipient metabolic syndrome or
metabolic syndrome comprises obestly, hyperglycemia, insulin resistance, hyperinsulinemia,
dyslipidemia, hvpercholesterolemia, hypertriglycerideria, low high-density lipoprotein

{HDL), high low~density lipoprotein (LDL), hypertension, fatty liver or combinations thereot,

149, A kit for determining the concentration of phosphatase in stool wherein the kit
comprises a too} for measuring a defined guantity of stool, a stool dilution buffer or water, g

substraie for phosphatase and a phosphatase assay buffer.

158, The kit of claim 149, wherein said subsirate for phosphatase comprises p-nitropheryl
phosphate, $-Bromo-4-chlore-3-indelyl phosphate/nitro blue tetrazolium subsirate system,
Fast Red TR/Maphthol substrate systern, CDP-star substrate (2-chloro-5-(4-methoxyspirn{1,2-
doxetane-3,27(5 ~chloro}-tricyelo {3.3.1.13.71decan -4~y - 1-phenyl phosphate disodivm salf)

ot combinations thereof,

151, The kit of claim 149 or 150 wherein said substrate for phosphatase is provided in solid
or Hguid form or attached to a solid medivm comprising a moembrane, paper, stick, glass,

plastic, woed, a bead, a tube, a bottle, a slide or a swab, preferably paper or g tube.

132, The kit of any one of claims 149151, wherein said siool sample is attached to g solid
mediun comprising 8 membrane, paper, stick, glass, plastic, wood, a bead, a tube, a bottle, ¢

slide or a swab, preferably nylon or nitrocetiulose membrane.
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153, The kit of any one of claims 149-152, wherein the kit comprises a tool for measuring a
defined quantity of stool, o bottle or a tube fitted with a fillering device, and a tube containing

& substrate for phosphatase mixed with phosphatase assay buffer,

154, The kit of any one of claims 149-153, wherein said phosphatase comprises an alkaline
phosphatase, intestingl alkaline phosphatase, placental alkaline vhosphatase, nonspecific
tissue alkaline phosphatase (liver/bone/kidney alkaline phosphatase), germ cell alkaline
phosphatase, neutrephil alkaline phosphatase, an acid phosphatase, or a peptide with

phosphatase getivity, preferably intestinal alkaline phosphatase,

155, The kit of any one of claims 149154, wherein stool is substituted with 3 biological
sample comprising saliva, urine, blood, plasma, seruny, gastric Huid, intestingl fuid, ocular

fluid, perttonesl fluid, vaginal Huid or a body cavity flud,

156, Use of a kit for determining the concentration of phosphatase in 3 stool sample, whersin
the kit comprises a tool for measwring a defined quantity of stool, a stool sample dilution

buffer, a substrate for phosphatase and a phosphatase assay butfer,

157, The use of claim 156, wherein said substrate for phosphatase comprises p-nttrophenyl
phosphaie, $-Bromo-4-chloro-3-indolyl phosphate/nitro biue tetrazolinm substrate svstem,
Fast Red TR/Naphthol substrate system, CDP-star subsirate (2-chloro-3-(dumethoxyspire {1,2-
diexstane-3,2°(5 ~chloroy-tricyeln {3.3.1,13. Tidecan} -4-vi}-1-phenyl phosphate disodium salt)

ar cormbinaiions theraofl

138, The use of claim 156 or 157, wherein said subsirate for phosphatase is provided in solid
or Hguid form or attached 1o 8 solid medium comprising 8 membrane, paper, stick, glass,

plastic, wood, a bead, a tube, a bottle, a slde or a swab, preforably paper or a tube,

159, The use of any one of claims 156-158, wherein said stool sample s attached to a solid
medium comprising a membrane, paper, stick, glass, plastie, wood, g bead, a tube, 3 bottle, &

shide or a swab, preferably nvlon or nitrocclinlose membrane,

Lox
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160, The use of any one of claims 156-159, wherein said kit comprises a tool for measwring a
defined guantity of stool, a bottle or a tube fitied with a filtering device, and a tube containing

a substrate for phosphatase mixed with phosphatase assay buffor.

Ia1. The use of any one of claims 156160, wherein sald phosphatase comprises an alkaline
phosphatase, intestinal alkaline phosphatase, placental alkaling phosphatase, nonspecific
tissue alkaline phosphatase (Hver/bone/kidney alkaline phosphatase), germ cel alkaline
phosphatase, neutrophil alkaline phosphatase, an acid phosphatase, or a peptide with

phosphatase activity, preferably intestinal atkaline phosphatass.

162, The use of any one of claims 156-161, wherein said stool is substituted with a biclogical
saraple comprising saliva, uring, blood, plasma, serum, gastric thid, intestinal fluid, ecular

fluid, peritoneal fluid, vaginal fluid or a body cavity flud.

163, A kit for detecting incipient diabetes, incipient metabolic diseass, incipiont meigbolic
syndrome, diabetes, metabolic disease, or metabolic syndrome, wherein the kit comprises a
ool for measuring a defined guantity of siool, a stool dilution bulier, a substrate for

phosphatase and a phosphatase assay buffer.

164, The kit of claim 163, wherein sald incipient disbetes, incipient metabolic disease,
incipient metabolic syndrome, diabetes, metabolic disease, or metabolic syndrome is
characterized by a subject having a concentration of phosphatase that is 1% - 100% less than

an average normal value.

165, The kit of claim 163, wherein said incipient diabetes, incipient meiabolic disease,
inciptent meiabolic syndrome, diabeies, metabolic disease, or metabolic syndrome is
characterized by a subject having a teraporal phosphatase profile comprising g persistent

decrease in phosphatase concentration over Hime.

166, The kit of claim 1635, wherein sald persisient decrease is about g 30% decrease froma

previously measured concentration.

£5%
Ll



1

i35

25

30

WO 2016/111752 PCT/US2015/061017

167, The kit of any one of claims 163-166, wherein said subject is a human, catile, pig,
sheep, goat, cow, horse, dog, cal, monkey, rabbit, rat, mouse, chicken or turkey, preforably

human.

168, The kit of any one of claims 163-167, wherein said subsirate for phosphatase comprises
pnitrophenyl phosphate, 5-Bromo-4-chlore-3-indolyl phosphate/nitro bloe tetrarolium
substrate system, Fast Red TR/Naphthol substrate systern, CDP-star substrate (2-chlore-5-(4-
methoxyapirod 1, 2-dioxetane-3,2 (3 ~chloro-tricyele {3.3.1.13.7}decan } -4y i) T -phenyl

phosphaie disodium sali} or combinations thersof

169, The kit of any one of clajms 163168, whercin said subsirate for phosphatase is provided
in sofid or Lquid form or attached to a solid medium comprising 8 membrane, paper, stick,

glass, plastic, wood, a bead, a tube, a boitle, a slide or a swab, preferably paper or 2 fube,

170, The kit of any one of claims 163-169, wherein the stool sample is sttached to a solid
medium comprising g membrane, paper, stick, glass, plastic, wood, a bead, a tube, a boitle, a

slide or a swab, preferably nyvlon or nitroceliulose membrane.

171, The kit of any one of claims 163-170, wherein the kit comprises a tool for measuring a
defined guantity of stool, a bottle or a tube fitted with a filtering device, and a tube containing

 subsirate for phosphatase mixed with phosphatase assay butfer,

172, The kit of any one of claims 163-171, whersin said phosphatase comprises an alkaline
phosphatase, intestinal alkaline phosphatase, placental alkadine phosphatase, nonspecific
tissue alkaline phosphatase (iver/bone/kidney alkaline phosphatase), germ cell alkaline
phosphatase, neatrophil alkaline phosphatase, an acid phosphatase, or 8 peptide with

phosphatase activity, preferably intestinal alkaline phosphatase,

173, The kit of any one of claims 163-172, wherein said subject provides a biclogical sample

comprising stool, saliva, uring, blood, plasma, serum, tears, sweat, pus, gastric fluld, intestinal

(.
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fluid, ocular Huid, peritoreal fluid, vaginal fluid, cerebrospinal fluid or a body cavity fhad,

preferably a stool sample.

174, The kit of any one of claims 163-173, wherein said kit further comprises 8 means for
measuring conceniration of one or more of serum endotoxing, proinflammatory nucleotides,
cvickines, chemokines, antagonists of cvtokine receptors or anti-inflammatory faciors in one
or more than one binlogical sample from 8 subject, wherein said one or more than one

biclogical smnples is collected af a single time point or af nuliiple time points.

175. The kit of any one of claims 163-174, wherein said incipient diabetes or diabetes

comprises type 2 diabetes mellitus, gesiational diabetes or digbetes insipidus.

176, The kit of any one of claims 163-174, wherein said incipient metabolic disease or
metabolic disease comprises g cardiovascular disease, coronary heart disease, corebrovascular
disesse, stroke, peripheral vascular disease, nonaleoholic fatty liver disease, retinopathy,
asthina, chronic pulmonary obstructive disease, cystic fibrosis, Alzheimer’s disease, arthritis,

SCZEIME OF PSOTiasis,

177. The kit of any one of claims 163-174, wherein said incipient metabolic syndrorne or
metabolic syndrome comprises obesity, hyperglycemia, insulin resistance, hyperinsulinemis,
dyslipidemia, hypercholesterolemia, hypeririglyceridemia, low high-deunsity lipoprotein

{HEL}, high low-density Hpoprotein (LI}, hypertension, fatty Hver or combinations thereot.

178, Use of a kit for detecting incipient digbetes, Incipient metabolic disease, incipiert
metabolic syndrome, diabeles, metabolic disease, or metabolic syndrome, wherein the kit
comprises a toot for measuring a defined quantity of stool, a stool dilution butfer, a subsirate

for phosphatase and a phosphatase assay buffer.

179. The use of claim 178, wherein said incipient diabetes, incipient metabolic disease,

incipient metabolic syndrome, disbetes, metabolic dissase, or metabolic syndrome is

58
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characterized by & subject having g concentration of phosphatase that is 1% - 100% loss than

an average normal value,

180, The use of claim 178, wherein said incipient disbetes, incipient metabolic disease,
inciptent metabolic syndrome, diabeles, metabolic disease, or metabolic syndrome is
characterized by a subject having a temporal phosphatase profile comprising a persistent

decrease in phosphatase conceniration over fime,

181, The use of claim 180, wherein said persistent decrease is about a 50% decrease from a

previously measured concentration.

182. The use of any one of claims 179-181, wherein said subject is a human, catile, pig,
sheep, goatl, cow, horse, dog, cat, monkey, rabbil, rat, mouse, chicken, turkey, preferably

human,

183, The use of any one of claims 178-182, wherein said substrate for phosphatase comprises
pnitrophenyl phosphate, 5-Bromo-4-chlore-3-indolyl phosphate/nitro blue tetrazolium
substrate system, Fast Red TR/MNaphtho! substrate system, CD-star substrate (2-chioro-5-{4~
methoxyspire{1,2-dioxetane-3,2 (58 ~chloro}-tricycle [3.3.1.13. 7 {decan} -4-v1}-1-phenyl

vhosphate disodium salt) or combinations thereof,

184, The use of any one of claims 178-143, wherein said substrate for phosphatase is
provided in selid or Hauid form or attached 1o a solid medivm comprising 2 membrane, paper,
stick, glass, plastic, wood, a bead, a tube, & botile, a slide or a ywab, preferably paperora

tube,
185. The use of any one of claims 178-184, wherein the stool sample is attached to a solid

mediwm comprising 8 membrane, paper, stick, glass, plastic, wood, a bead, a tube, a bottle, a

slide or a swab, preferably nylon or nitroceliulose membrane.
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186, The use of any one of claims 178-185, wherein the kit comprises a tool for measuring a
defined quantity of siool, a bottle or a tube fitted with a fillering device, and a tube containing

a substrate for phosphatase mixed with phosphatase assay buffer.

I87. The use of any one of claims 178186, wherein said phosphatase comprises an alkaline
phosphatase, intesiingl alkaline phosphatase, placental alkaline phosphatase, nonspecific
tissue alkaline phosphatase {Hver/bone/kidney alkaline phosphatase), perm ccll alkaline
phosphatase, newtrophil alkaline phosphatase, an acid phosphatase, or 4 peptide with

phosphatase activity, preferably intestingl alkaline phosphatase,

188, The use of any one of claims 178-187, wherein said subiect provides a bislegical sample
comprising stool, saliva, urine, blood, plasma, serum, tears, sweat, pus, gastric fluild, intestinal
fluid, ocular fluid, perttoneal fluid, vaginal fluid, cerebrospinal thad or a body cavity fluid,

preferably a stool sample.

189, The use of any one of claims 178-188, wherein said kit forther comprises a means for
measuring concentrafion of one or more of serom endotoxins, proinflanynatory nucleotides,
cytokines, chemokines, antagonists of cytokine receptors or anti-inflammatory factors in one
or more than one biclogical sample from a subject, wherein sald one or more than one

biological samples is collected at 4 single time point or at multiple thue poinis,

190, The use of any one of claims 178-189, wherein said incipient diabetes or disbetes

cornprises type 2 diabetes mellitus, gestational diabetes or diabetes insipidus,

191, The use of any one of claims 178-189, wherein said incipient metabolic disease or
metabolic discase comprises a cardiovascular disease, coronary heart disease, cercbrovascular
disease, stroke, peripheral vascolar disease, nonalcoholic fatty liver disease, retinopathy,
asthima, chronic pulmonary obstructive disease, cystic fibrosis, Alzheimer’s disease, arthriis,

CoZETBA OF PSOriasia,
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192, The use of any one of claims 174-189, wherein said inciptent metsbolic syndrome or
metabolic syndrome comyprises obesily, hyperglycemia, 1nsulin resistance, hyperinsulinemia,
dyslipidemia, hypercholesterolemia, hypeririglyeeridemia, low high-density lipoprotein

{HDL), high low-density lipoprotein (LDL), hypertension, falty liver or combinations thereof,

193, A method for determining prognesis of incipient diabetes, incipient metabolic disease,
ingcipient metabolic syndrome, diabetes, metabolic disease, or metabolic syndrome comprising
developing a temporal phosphatase profile comprising measoring the concentration of
phosphatase in one or more than one biological sample from a subject, wherein said one or

more than one biological samples is collected at a single time point or at multiple time points.

194, The method of claim 193, wherein said mukltiple fime points comprise daily, weekly,

monthly or yearly,

195, The method of claim 193 or 194, wherein the temporal phosphatase profile cormpprising
an increase in phosphatase concentration over tune indicates a pood prognosis for lessening
the syraptoms of or decreasing the risk of incipient disbetes, incipient metabolic disease,
incipient metabolic syndrome, diabetes, metabolic disease, or metabolic syndrome and a
decrease in phosphaiase concentration over time indicates a poor prognosts for lessening the
symptoms of or decreasing the risk of incipient diabetes, incipient metabolic disease, Incipient

metabolic svadrome, diabetes, metabolic disease, or meiabolic syndrome,

196, The method of claim 1935, wherein said increase or decrease is about a 50% change from

a previously measured concentration.

187. The method of claim 193, wherein said increase is to a concentration of phosphatase that

is about within a normal range of 65-650 U/gram stool.

198. The method of claim 195, wherein said decrease 15 to 8 concentration of phosphatase

that is 1% - 100% less than an average normal value.
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199, The method of any one of claims 193-198, wherein said subject is a homan, catile, pig,
sheep, goat, cow, horse, dog, cal, monkey, rabbit, rat, mouse, chicken or turkey, prefersbly

human.

5 200, The method of any one of claims 183-199, wherein said measuring comprises:
providing a substrate for phosphatase in 2 solid or hquid form;
contgcting said substrate for phosphatase with a bislogical sample;
watting a specified period of time to allow a color to develop;
comparing the developed color with photographs of standards; and

10 guantifying the concentration of phosphatase in said biological sample.

201, The method of any one of claims 193-199, wherein said megsuring comprises:
providing a substrate for phosphatase in a solid or hguid foro;
contacting said substrate for phosphatase with a biclogical sample;
15 watting a specified period of thme io allow a color to develop;
counting the pixels of photographs;
comparing the number of pixels to standards; and

guantifying the concentration of phosphatase in said biological sample.

26 202, The method of any one of claims 193-199, wherein said measuring comprises:
providing a substrate for phosphatase in a solid or Hguid form;
contacting said substraie for phosphatase with a biclogical samiple;
wailing a specitied period of time to allow an enzymatic reaction to occur; and
quantifying the concentration of phosphatase in said biclogical sample using a
25 spectrophotometer, a blochemistry analyzer, a high-performance Haguid
chromatography (HPLC) machine, a colorimeter, a luminometer or g mechanical,

biochemical, elecirical or electronte device.
203, The method of any one of claims 193-199, wherein said measuring comprises:

30 providing a solid medivm having a subsirate for phosphatase atiached theretn;

contacting said solid medivm with a biclogical saruple;
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waiting a specified perind of time to allow a color to develop;

comparing the developed color with photographs of standards; and

- guaniifying the concentration of phosphatase in said biological sample.

204, The method of any one of claims 193-199, wherein said measuring comprises:

providing a solid medium having a substrate for phosphaiase attached thereto;
contacting said solid medium with a biological sample;

walting a specified peried of time to allow a pixilated color pattern 1o develop;
counting the pixels of photographs;

comparing the number of pixels to standards; and

quantifying the concentration of phosphatase in said biological sample.

205, The method of any one of claims 193-199, wherein said measuring comprises:

providing a solid medium for attaching a biclogical sample thereto;
attaching said biological sample to said sohid medium;

contacting said solid medium with a substrate for phosphatase;
waiting a specified period of time to allow a color to develop,;
comparing the developed color with photographs of standards; and

quantifving the conceniration of phosphatase in said biological sample.

206. The method of any one of claims 193-199, wherein said measuring comprises:

providing a solid medivm for attaching a biological sample thereto;

atiaching said biclogical sample o said solid medium;

contacting said solid medium with a substrate for phosphatase;

waiting a specified period of time to allow a pixilated color patiern to develop;
counting the pixels of photographs;

comparing the number of pixels to standards; and

quantifying the concentration of phosphatase in said biological sample.

PCT/US2015/061017
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267, The method of any one of claims 203-206, wherein said solid mediom comprises a
membrane, paper, stick, glass, plastic, wood, a bead, a tube, 4 botile, a slide or a swab,

preferably nyvlon or nitrocelulose membrane,

208, The method of any one of claims 200-207, wherein said subsirate for phosphatase
comprises peantiropheny! phosphate, 5-Bromeo-4-chlore-3-indolyl phosphate/nitro blue
fetrazelium subsirate system, Fast Red TR/Naphtho! substrate system, CDP-star substrate (2-
chioro-5-{4~-methoxyapire{1,2-dioxetance-3,2 {5 -chloroi-tricyclo [3.3.1.13 . 7ldecan } -4-vi}-1-

phenyl phosphate disodium salt) or combinations thereof

26%. The method of any one of claims 193-208, wherein said phosphatase comprises an
alkaline phosphatase, intestinal alkaline phosphatase, placendal alkaline phosphatase,
nonspecific tissue alkaline phosphatase (iver/bone/kidney alkaline phosphatase}, germ cell
alkaline phosphatase, neuvirophi! alkaline phosphatase, an acid phosphatase, or a peptide with

phosphatase activity, preferably intestinal alkaline phosphatase.

218, The method of any one of claims 193-209, wherein said biolegical sample comprises
stool, saliva, urine, blood, plasma, serom, fears, sweat, pus, gastrie fluid, intestinal fluid,
ocular Huid, periioneal fluid, vaginal fluid, cerebrospinal Buid or a body cavity fluid,

preferably a steol sample,

211, The method of any one of ¢laims 193-210, further comprising measuring the
concentration of serum endotoxins, proinflamnmatory nucleotides, eviokines, chemolkdnes,
antagonists of cytokine receptors or anti-inflammatory factors in one or more than one
biological sample from a subiject, wherein said one or more than one biological samples is

collected at a single time point or at muliiple time points.

212, The method of any one of claims 193-211, wherein said weipient diabetes or diabetes

comprises type 2 disbetes mellitus, gestational diabetes or diabetes insipidus,
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213, The method of any one of claims 193-211, wherein said incipient metabolic disease or
metabolic disease comprises a cardiovascular disease, coronary heart disegse, cerebrovascular
disease, stroke, peripheral vascular disease, nonalesholic fatty liver disease, retinopathy,

asthma, chronie pulmonary obstructive disease, cystic fibrosis, Alzheimer’s disease, arthriiis,

in

SCZEINA OF PEOTIASIS.

214, The method of any one of claims 193-211, wherein said incipient metabolic syndrome
or metabolic syndrome comprises obesity, hyperglyveemia, insulin resistance,
hyperinsulinemia, dyslipidemia, bypercholesterclemia, hvpertriglyceridernia, low high-

19 density lipoprotein (HDBL), high low-density lipoprotetn (L.I3L), hypertension, fatty liver or

combinations thereof,

213, Use of a subsirate of phosphatase for determining prognosis of incipient diabetes,
ineipient metabolic discase, incipient metabolic syndrome, diabetes, metabolic disease, or

15 metabolic syndrome comprising developing a tomporal phosphatase profile comprising
measuring the concentration of phosphatase in one or more than one biclogical samples from
g subject, wherein said one or more than one biological samples is eollected at 2 single time

poit or gt maltiple time points.

20 216, The use of claim 215, wherein said multiple time points comprise datly, weekly,

monthly or vearly,

237, The use of claim 213 or 216, wherein the temporal phosphatase profile comprising an

increase in phosphatase concentration over time indicates a good prognosis for lessening the

25 symptoms of or decreasing the risk of incipient diabetes, incipient metabolic disease, incipient
metabolic syndrome, diabetes, meiabolic disease, or metabolic syndrome and a decrease in
phosphatase conceniration over time indicates a poor proguoesis for lessening the symploms of
or decreasing the risk of incipient diabetes, incipient metabolic disease, wcipient metabolic
syndrome, diabetes, metabolic disease, or metabolic syndrome.

34
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218, The use of ¢laim 217, wherein said increase or decrease is gbowt a 50% change from a

previously measured concertration,

218, The use of claim 217, wherein said increase is 1o 8 conceniration of phosphatase that is

Y!

about within 8 normal range of 65650 U/gram stool.

220, The ase of claim 217, wherein sald decrease is to a concentration of phosphatase that is

%% - 100% less than an average normal value.

221, The use of any one of claims 215-220, wherein said subject is a human, catile, pig,
sheep, goal, cow, horse, dog, cat, monkey, rabbit, vat, mouse, chicken or turkey, preferably

human.

222. The use of any one of claims 215221, wherein said measuring comprises:
providing a substrale for phosphatase in a solid or hiquid form;
contacting said substrate for phosphatase with a biclogical sample;
waiting a specified period of time 10 allow a color to develop,
comparing the developed color with photographs of standards; and

quantifying the concentration of phosphatase in said biclogical sample,

223, The use of any one of claims 215-221, wherein said measuring comprises:
providing a substrate for phosphatase in a solid or Rgud form;
contacting said substrate for phosphatase with g biological sample;
waiting a specified period of time 1o sllow a color to develop;
counting the pixels of pholographs;
comparing the mumber of pixels to standards; and

guantifying the concentration of phosphatase in said biological sample.
224, The use of any one of claims 213-221, wherein said measuring compises:

providing a subsirate for phosphatase in a solid or Hquid form;

contacting said substrate for phosphatase with a biclogical sarple;
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waiting a specified period of time to allow an enzymatic reaction to ocour; and
guantifying the concentration of phosphatase in said biclogical sample using a
spectrophotorneter, a biochemistry analyzer, a high-performance Haguid
chromatography (HPLC) machine, a colorimeter, a luminometer or a mechanical,

biochemical, electrical or elecironic device.

225. The use of any one of claims 215-221, wherein said measuring comprises:
providing a solid medium having g substrate for phosphatase attached thereto;
contacting said solid mediom with a binlogical sample;
waiting a specified period of time to allow g color o develop;
comparing the developed color with photographs of standards; and

quaniitying the concentration of phosphatase in said biclogical sample.

226. The use of any one of claims 215-221, wherein said measuring comprises:
providing a solid mediwm having a substrate for phosphatase attached therelo;
contacting said solid medium with a biological sample;
waiting a specified period of time to allow g pixilated color pattern to develop:
counting the pixels of photographs;
gomparing the nmunber of pixels to standards; and

gquantifying the conceniration of phosphatase in said biological sample.

227. The use of any one of claims 215-221, wherein said measuring comprises:
providing a solid medium for attaching & biological sample thereto;
attaching said biological sample to said solid medium;
contacting said solid medium with a substrate for phosphatase;
waiting a specified period of time o allow a color to develop;
comparing the developed color with photographs of standards; and

quantifying the concentration of phosphatase in said biological sample.

228. The use of any one of claims 215-221, wherein said measuring comprises;

providing a solid mediurn for attaching a biclegical saruple thersto;
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attaching said biological sample to said solid medivm;

contacting said solid medium with g substrate for phosphatase;

waiting a specified period of time to allow a pixilated color pattern to develop:
counting the pixels of photographs;

comparing the number of pixels to standards; and

quantifying the concentration of phosphatase in said biclogical sample.

228. The use of claims 225-228, wherein said solid medium comprises a membrane, paper,
stick, glass, plastic, wood, a bead, a tube, a botile, a stide or g swab, preferably nvlon or

nitroceliuloge membrane.

238, The uvee of any one of claims 215-229, wherein said substrate for phosphatase comprises
p-nitrophenyl phosphate, 5-Bromo-4-chloro-3-indolyl phosphate/nitro blue {etrazolium
subsirate sysiem, Fast Red TR/ Naphtho! substrate system, CDP-star substrate (2-chloro-3-(4-
methoxyspiro{§,2-dioxetane-3,2 {8 «chloro-tricyelo [3.3.1.13. 7 decan } -4~y 13- 1 -phenyl

phosphate disodium salt) or combinations thereof.

231, The use of any one of claims 215-230, wherein said phosphatase comprises an alkaline
phosphatase, infestinal alkaline phosphatase, placental alkaline phosphatase, nonspecific
iissue alkaline phosphatase (iver/bone/kidney alkaline phosphatase), germ cell alkaline
phosphatase, nevsirophil alkaline phosphatase, an acid phosphatase, or a peptide with

phosphatase activity, preferably intestingl alkaline phosphatase.

232. The use of any one of claims 215231, wherein said biclogical sample comprises stool,
saliva, uring, blood, plasma, serum, tears, sweat, pus, gastric flnld, intestingl fuid, ocular
thiid, peritoneal fluid, vaginal fluid, cerebrospinal fluid or a body cavity fluid, preferably 4

stoo! sample.
233, The use of any one of claime 215-232, further coraprising measuring the concentration

of serum endotoxins, promflammatory nucleotides, cvtokines, chemokines, antagonists of

cytokine receptors or anti-inflammatory factors in one or more than one biclogical sample
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from a subject, wherein said one or more than one biological samples s collected at a single

tine point or at multiple time points.

234, The use of any one of claims 215-233, wherein said incipient diabetes or diabetes

cornprises type 2 disbetes mellitus, gestational diabetes or diabetes insipidus.

235, The use of any one of claims 215-233, wherein said incipient metabolic disease or
metabolic disease comprises a cardiovascoular disease, coronary heart disease, cerebrovascular
disease, stroke, peripheral vascular disease, nonaleoholic fatty hiver disease, retinopathy,
asthma, chronic pulmonary obstructive disease, cystic fitwosis, Alzheimer’s disease, arthritis,
CCZEIMA OF PEOTIALIS,

236, The use of any one of claims 215-233, wherein said incipient metabolic syndrome or
metabolic syndrome comprises obesity, hyperglyeemia, insulin resistance, hyperinsulinemia,
dyslipidemia, hypercholesterolemis, hypeririglvesridemia, low high-density lipoprotein

{HDL), high low-density Hpoprotein (LDL), hypertension, fatty liver or combinations thereof,

237, Use of a temporal phosphatase profile for detecting incipient diabetes, incipient

metsbolic disease, incipient metabolic syndrome, dishetes, metabolic disease, or metabolic
syndrome comprising measuring the concentration of phosphatase in one or more than one
biological samples from a subject, wherein said one or more than one biological sample is

collected at a single time point or at multiple tirne peinds,

238, The nse of claim 237, wherein said multiple time points comprise datly, weekly,

monthly or vearly,
23%, The use of claim 237 or 238, whereln 8 concentration of phosphatase that is 1% - 100%

fess than an average normal value indicates incipiont diabeles, incipient metabolic discase,

incipient metabolic syndrome, diabetes, metabolic disease, or metabolic syndrome.
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240, The use of claim 237 or 238, wherein the temporal phosphatase profile comprising a
persisient decrease in phosphatase concentration over time indicates incipient diabetes,
incipient metabolic disease, incipient metabolic syndrome, diabetes, metabolic disease, or

metabolic syndrome.

W

241, The use of claim 240, wherein said persistent decrease 18 about a 30% decrease from a

previcusly measured concentration.

242. The use of any cne of claime 237-241, wherein said subiect is a human, cattle, pig,
14 sheep, goai, cow, horse, dog, cat, monkey, rabbit, vat, mouse, chicken or turkey, preferably

hurnan,

243. The use of any one of claims 237-242, wherein said measuring comprises:

providing a substrate for phosphatase in a solid or liguid form;

Bonnd
LA

contacting said substrate for phosphatase with a biclogical sample;
walfing a specified period of time to allow a color 1o develop;
comparing the developed color with photographs of standards; and

guantifying the concentration of phosphatase in said biclogical sample.

26 244, The use of any one of claims 237-242, wherein said measuring comprises
providing a substrate for phosphatase in a solid or Hguid form;
contacting sald substrate for phosphatase with a biological smnple;
waiting g specified period of time {o allow a color o devejop;
counting the pixels of photographs;

25 comparing the number of pixels o standards; and

guantifving the concentration of phosphatase in said biological sample.

243, The use of any one of claims 237-242, wherein said rmeasuring compises;
providing a subsirate for phosphatase in a solid or liguid form;
36 contacting said substrate for phosphatase with a biological sample;

waiting a specified period of time to allow an engywmatic reaction to ocour; and

-
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quantitying the conceniration of phosphatase in said biological sample using a
spectrophotometer, a biochemistry analyzer, a high-performance Hquid
chromatography (HPLCY machine, a colorimeter, a luminometer or a mechanical,
biochemnical, elecirical or electronic device,

246, The use of any one of clalms 237-242, wherein said measuring comprises:
providing a solid medium having a substrate for phosphatase atiached thereto;
contacting said solid medium with a biclogical sample;
waiting & specified period of time to allow a color to develop;
comparing the developed color with photographs of standards; and

guaniifying the concentration of phosphatase in said biolpgical sample.

247, The use of any one of claims 237-242, wherein said measuring comprises:
providing a solid medinm having a substrate for phosphatase attached thereto;
contacting sald solid medivm with a biological sample;
waitting a specified period of time to allow a pixilated color pattern to develop,
counting the pixels of photographs;
comparing the number of pixels to standards; and

guantifying the concentration of phosphatase in said biological sample.

24%. The use of any one of claims 237242, wherein said measuring comprises:
providing a solid medinm for atisching a bislogical sample thereto;
attaching said biological sample to said solid medium;
contacting said solid medivm with a substrate for phosphatase;
wailing a specified period of time to allow a color to develop;
comparing the developed color with photographs of standards; and

guantifying the conceniration of phosphatase in said biological sample.

2459, The use of any one of claims 237-242, wherein said measuring comprises:
providing a solid medium for attaching a biological sample thereto;

attaching ssid biological sample to said solid wedium;

i
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contacting said solid medium with & subsirate for phosphatase;

waiting a specified period of time o allow a pixilated color pattern to develop:
counting the pixels of photographs;

comparing the number of pixels o standards; and

guantifying the concentration of phosphatase in said biological sample.

250, The use of claims 246-249, wherein said solid medium comprises a membrane, paper,
stick, glass, plastic, wood, & bead, a tube, a bottle, a slide or 8 swab, preferably nylon or

nitrocellulose membrane.

251, The use of any one of clairos 243-250, wherein said subsirate for phosphatase comprises
p-nitrophenyi phosphate, 5-Bromo-4-chioro-3-indoly! phosphate/nitre blue {etrazobum
subsirate system, Fast Red TR/Naphthol subsirate system, CDP-star subsirate (2-chiore-5-{4-
methoxyspiro {1, 2-dioxetane-3,27(5 ~chlore-trievelo [3.3.1.13 7idecan} -4-yi)-1-phenyl

phosphate disodium salt) or combinations thereof.

252, The use of any one of claims 237-251, wherein said phosphatase comprises an alkaline
phosphatase, intestinal alkaline phosphatase, placental alkaline phosphatase, nonspecific
tissue atkaline phosphatase (lver/bone/kidney alkalive phosphatase), germ cell alkaline
phosphatase, neutrophil atkaline phosphatase, an acid phosphatase, or a peptide with

phosphatase activity, preferably intestinal alkaline phosphatase.

253, The use of any one of claims 237-252, wherein said biological sample comprises stool,
saliva, urine, Mood, plasma, serum, lears, sweat, pus, gastric thuid, intestinal fluid, ocular
fluid, peritoneal fluid, vaginal fluid, cerebrospinal fluid or a bedy cavity fluld, preferably a

stool sample.
254, The use of any one of claims 237-253, further comprising measuring the concentration

of serum endotoxins, proinflammatory nucleotides, eytokines, chemokines, antagounists of

cyickine receptors or anti-inflamunatory factors in one or more than oue biological sample
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from a subject, wherein sald one or more than ong biclogical samples is collected at g single

time point or at mubtiple time points.

255, The use of any one of claims 237-254, wherein said incipient diabetes or diabetes

comprises type 2 diabetes mellitus, gestational disbetes or diabetes insipidus,

2586, The uee of any one of claims 237-254, wherein said incipient meiabolic disease or
metabolic disease comprises a cardiovascudar disease, coronary heart disease, cerebrovascular
disease, stroke, peripheral vascular disease, nonalecholic fatty liver disease, retinopathy,
asthma, chronic pulmonary obstructive disease, cystic fibrosis, Alzheimer’s disease, arthritis,

COZEIa OF psoriasia,

257. The use of any one of claims 237-254, wherein said incipient metabolic syndrome or
metabolic syndrome comprises obesily, hyperglycemia, insulin resistance, hyperinsulinemnia,
dyslipidemia, bypercholesierclemia, hypertriglveeridenia, low high-density Hpoprotein

{HIDL), high low-density Hpoprotein (LIL), hypertension, fatty Hver or combinations thereof.

258, A method for diagnosing or for determining prognosis of a chronic disease, an acute
disease, an infectious disease, a disorder or a syndroms comprising developing a temporal
phosphatase profile comprising measuring the concentration of phosphatase in one or more
than one bislogical sample from a subject, wherein said one or more than one biological

samples i3 collected at a single time point or at multiple time poinis.

259. The method of claim 258, wherein said multiple time poinis comprise daily, weekly,

monthly or yearly,

260, The method of claim 238 or 259, wherein said subject is a human, cattle, pig, sheep,

goat, cow, horse, dog, cat, monkey, rabbit, rat, mouse, chicken or turkey, preferably human.

261, The method of any one of claims 258-260, wherein said measuring comprises:

providing a substrate for phosphatase in a solid or Hquid form;
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contacting said substrate for phosphatase with a biological sample;
watting a specified period of time to allow a color to develop;
comparing the developed color with photographs of standards; and

quantifying the concentration of phosphatase in said biclogical sample.

.4

262, The method of any one of claims 258-260, wherein said measuring comprises:
providing a substrate for phosphatase in a solid or liguid form;
contacting said substrate for phosphatase with g biological sample;
waiting a specified period of time to allow a color to develop;
1¢ counting the pixels of photographs;
comparing the number of pixels to standards; and

guantifving the concentration of phosphatase in said biological sample.

263. The method of any one of claims 258260, wherein said measuring comprises:
15 providing a substrate for phosphatase in a solid or Hguid form;
contacting said substrate for phosphatase with a biological sample;
walting a specified period of time to allow an enzymatic reaction to occur; and
quantifying the concentration of phosphatase in said biological sample using a
spectrophofometer, a blochemistry snalyeer, a high-performance Haguid
20 chromatography (HPLC) machine, a colorimeter, a luminometer or a mechanical,

bicchemical, elecirical or electronic device.

264, The method of any one of claims 258260, wherein said measuring comprises:
providing a solid medium having a subsirate for phosphatase atiached thereto;
25 contacting said solid medium with a biclogical sample;
waiting a specified period of time to allow a color to develop;
comparing the developed color with photographs of standards; and

guantifying the concentration of phosphatase in said biological sample.

30 265, The method of any one of claims 258-260, wherein said measuring comprises:

providing a solid medium having a subsirate for phosphatase atiached thereto;

74



WO 2016/111752 PCT/US2015/061017

contacting said solid redium with a biological sample;
waiting a specified period of ime 1o allow a phalated color pattern to develop;
counting the pixels of photographs;

comparing the number of pixels to standards; and

LA

quantifying the concentration of phosphatase in said biological sample.

266. The method of any one of claims 258-260, wherein said measuring comprises:
providing a solid mediom for aftaching a biological sample thereto;
attaching said biological sample to sald solid mediunm

10 contacting said solid medium with a substrate for phosphatase;
waiting a specified period of time to allow a color to develop;
comparing the developed color with photographs of standards; and

aquantifving the concendration of phosphatase in said biological sample.

15 267. The method of any one of claims 238-260, wherein said measuring comprises:
providing a solid medium for attaching a biclogical sample thereto;
attaching said biological sample to said solid medium;
contacting said solid medivmn with a substrate for phosphatase;
waiting a specified period of time o allow a pixilated color patters to develop;
20 sonnting the pixels of photographs;
comparing the number of pixels o standards; and

guantifying the concentration of phosphatase in said biological sample.

268, The method of claims 264-267, wherein satd solid medium comprises a mernbrane,
25 paper, stick, glass, plastic, wood, a bead, a tube, a bottle, a slide or a swab, preferably nylon or

nitroceliuiose membrane.

26%. The method of any one of claims 261-26¥, wherein said substrate for phosphatase
comprises p-nitrophenyi phosphate, 5-Bromo-4-chloro-3-indoly! phosphate/nitro biue

30 tetrazoliumn substrate system, Fast Red TR/Naphthol substrate system, CDP-star substrate (2-



S

5

30

WO 2016/111752 PCT/US2015/061017

chioro-S-(4-methoxyspiro{ 1,2-dioxstane-3,2 (5 -chloro-tricyelo {3.3.1.13 7idecan ) ~4-y1)-1-

pheny! phosphate disodinm salt) or combinations thereof.

270, The method of any one of claims 258-269, wherein said phosphatase comprises an
alkaline phosphatase, intestingl alkaline phosphatase, placental alkaline phosphatase,
nonspectiic tissue alkaling phosphatase (Hver/bone/kidney alkaline phosphatase), germ cell
afkaline phosphatase, neutrophi! alkaline phosphatase, an acid phosphatase, or a peptide with

phosphatase activity, preferably intestinal alkaline phosphatase.

271, The method of any one of claims 258-270, wherein said biological sample comprises
stool, saliva, wrine, blood, plasma, serum, tears, sweat, pus, gastric tluid, intestingl fluid,
ocular fluid, peritoneal fluid, vaginal fiuid, cercbrospinal fluid or a body cavity thud,

preferably g stool sample,

272, The method of any one of claims 258-271, wherein said chronic disease comprises
Acne, Acguired Immuncedeficiency Syndrome (AIDS), Ankviosing spondylitis, Asthma,
Addison's disease, Allergic rhinitis, Alzbeimer's Disease, Amyotrophic lateral sclerosis (ALS,
Lou Gehrig's Disease}, Aplastic anemia, Arthritis, Atherosclerosis, Attention Deficit
Hyperactivity Disorder (ADHD, ADD), Autism Spectrum Disorder, Benign Prostatic
Hypertrophy, Bipolar Mood Disorder, Bronchieotasis, Cancer, Cardiac Failure,
Cardiomyopathy, Chronic Alcoholism, Chrondc anersia, Chronic hepatitis, Chrondc Amebiasis
Chronic obsiractive pulmonary disorder, Chronic gastritis, Chronic esophagitis, Chronie oral
diseases, Chronic Poisoning, Chronic renal disease, Collagen diseases, Crohn's disease,
Cushing’s diseases, Cystic Fibwosis, Dementia, Dermatomyositis, Depression, Dysrhythuniag,
Hating [Msorders { Anorexia Nervosa, Bulimia Nervosa, Binge Hating), Eczema,
Endometriosis, Epilepsy, Fibrosing Alveolitis, Gastro-Esephageal Reflex Disease (GERD,
CHaucoma, Gout, Graves Disease, Hemophilia, Bypetlipidemia, Hyperpituitarism,
Hypopitaitariem, Hypophyseal Adenoma, Hypothyreidism, Idiopathic Thrombocytopenic
Purpura, Menopause, Migraine, Motor Newron Disease, Muliiple Sclerosis, Muscular
Dvstrophy, Myasthenia Gravis, Myopathy, Neuropathy, Obesity, Obsessive Compulsive

Disorder, Ostecarthritis, Osteoporoesis, Paralysis (Paraplegia, Quadriplegia), Parkinson's
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disease, Paget’s discase, Polyarteritis Nodoss, Polyeystic ovarian dissass, Psoriasis, Psoriatic
Arthritis, Pulmonary Interstitial Fibrosis, Reflex Sympathetic Dystrophy (RS Syndrome,
Rheumatoid Arthritis, Scleroderma, Schizophrenig, Sidgren's syndrome, Smoking and
Tobacco-related PHeeases, Systemic Lupus Ervthematosus, Trigeminal Neuralgia,

Tuberculosis, Uleerative Colitis or Urinary Incontinence.

273, The methoed of any one of claims 258-271, wherein said acute disease comprises Acute
Alcohol Poisoning, Acite Amebiasis, Acute Audifory Diseases, Acute Brain Discases, Acuie
Cancers, Acute Cardiovascular Diseases, Acute Dental Dseases, Acute Dermatological
Ehiseases, Acute Esophageal Diseases, Acute Gastrointestinal Diseases, Acute Kidney
Diseases, Acute Liver Diseases, Acute Muscular Disgases, Acuite Ocular Diseases, Acute
Poisoning, Acute Oral Diseases, Acute Osteoarthrilis, Acute Pharyngeal Diseases, Acute
Prostatic Diseases, Acute Physical Injury (Trauma), Acute Periteneal Discases, Acute

Respiratory Diseases or Acute Urogenital Discases,

274, The method of any one of claims 238-271, wherein said infectious disease is caused by
an organisin comprising Bacillus anthracis, Bordetella pertussis, Borrelia burgdorferi,
Brocella abortus, Brucella canis, Brucella melitensis, Brucella suis, Campylobacter jejuni,
Chiamydophila proumoniae, Chlamydia trachomatis, Chiamydophila psittaci, Clostridium
botulinum, Clostridium difficile, Clostridium perfringens, Clostridium tetani,
Corynebacterium diphtheriag, Entamoeba hisiolytica, Enterococcus faecalis, Enterococcus
faecium, Hscherichia coli, Enterotoxigenic Hscherichia coli, Enleropathogenic E. coli,
Enterchemorrhagic Hecherichia coli Q157:H7, Francisella tularensis, Fungus {Candida
albicans}, Haemophilus influenza, Helicobacter pylors, Leishmania (Kala Azar), Legionella
piewmophila, Leptospirs interrogans, Leptospira intervogans, Listeria monocytogenes,
Mycobacterium leprae, Mycobacteriumn tuberculosis, Mycoplasma pneumoniae, Neisseria
gonorrhoeae, Neisseria meningitides, Parasites {protozoa, helninths, scloparasites),
Plasmodium {malaria), Pseudomonas aeruginoss, Ricketisia rickettsia, Salmonells enterics
subsp. Enterica, Salmonella typhimurium, Shigella sonpei, Staphylococeus aureus,

Staphyiococcus epidermidis, Staphylococcus saprophyticus, Streptococcus agalactiae,
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Streptoceccus prevmeoniae, Sreptococous pyogenes, Treponema pallidum, Vibrio cholerae or

Yersinig pestis.

275. The method of any one of claims 238-271, wherein said infectious disease is caused by
an organism comprising Adenovirus, Coxsackievirus, Dengue virus, Ebola vivus, Epstein-
Barr virus, Hepatitis A virus, Hepatitis B virus, Hepatitis C virus, Herpes simplex virus,
Cyiomegalovirus, Human immunodeficiency virus (HIV), Influenza virus, Measles virus,
NMumps virus, Human paptliomavirus, Human parainfluenea virus, Poliovirus, Rabies virus,

Human respiratory syncyiial virus, Rubells virus, Varicelia zoster viras or Yellow fever virus,

276, Use of a substrate of phosphatase for detecting a chronic disease, an acule disease, an
infectious disease, a disorder or 4 syndrome comprising developing a temporal phosphatase
profile comprising measuring the concentration of phosphatase in one or more than one

biclogical samples from g subject, wherein said one or more than one biological samples is

cotlected at s single time point or at multiple time points,

277. The vse of claim 276, wherein said multiple thime points comprise daily, weskly,

monthly or yearly.

278, The use of claim 276 or 277, wherein said subject is a human, catile, pig, sheep, goat,

cow, horse, dog, cal, monkey, rabbit, rat, mouse, chicken or fwkey, pretorably human,

279, The uvse of any one of claims 276-278, wherein said measuring comprises:
providing a substrate for phosphatase in a solid or Hguid form;
contacting said substrate for phosphatase with g biological sample;
walting g specified period of time to allow a color 1o develop,
comparing the developed color with photographs of standards; and

quantifying the concentration of phosphatass in said bological sammple,

280, The use of any one of claims 276-278, wherein said measuring comprises:

providing a substrate for phosphatase in a solid or liguid forny
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contacting said substrate for phosphatase with a biological sample;
walting 8 specified period of time to allow a color to develop,;
counting the pixels of photographs;

comparing the number of pixels to standards; and

(91

guantifying the concentration of phosphatase in said biclogical sample.
281, The use of any one of claimg 276-278, wherein said measuring comprises:
providing a subsirate for phosphatase in a solid or Hauid form;
contacting said subsirate for phosphatase with a biological sample;
10 watting a specified period of time to allow an enzymatic reaction to occur; and
quantifying the concentration of phosphalase in said biological sample using a
spectrophotometer, a biochemistry analyzer, a high-performance liquid
chromatography (HPLC) machine, a colovimeter, 8 luminometer or a mechanical,
biochemical, electrical or electronic device.
15
282. The use of any one of claims 276-278, wherein said measuring comprises:
providing a solid mediom having s substrate for phosphatase attached therete;
contacting said solid mediwmn with g biological sample;
waiting a specified period of time to allow a color to develop;
20 comparing the developed color with photographs of standards; and

quantifying the concentration of phosphatase in said biclogical sample,

D3
o ]
)

3. The use of any one of claims 276-278, wherein said measuring comprises:
providing a solid medium having a substrate for phosphatase attached thereto;

25 contacting said solid medium with a biological sample;

waiting a specified period of time 1o allow a pixilated color pattern to develop;

counting the pixels of photographs;

comparing the number of pixels to standards; and

quantifving the concentration of phosphatase in said biological sample.

284, The use of any one of ¢laims 276-278, wherein said measuring comprises;

7%
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providing a solid medium for atiaching a biological sample thereto;
attaching said biological sample to said solid medivm;

contacting said solid medium with a substrate for phosphatase;
waiting a specified period of time to allow a color to develop;
comparing the developed color with photographs of standards; and

quantifying the concentration of phosphatase in said biclogical sample.

285. The use of any one of claims 276-278, wherein said measuring comprises;
providing a solid mediom for aftaching a biological sample thereto;
attaching said biological sample o said solid medinm;
contacting said solid medium with a substrate for phosphatase;
waiting a specified period of time to allow a pixilated color pattern to develop;
counting the pixels of photographs;
comparing the number of pixels to standards; and

quantifying the concentration of phosphatase in said biclogical sample.

286, The use of claims 282-2835, wherein said solid medium comprises a membrane, paper,
stick, glass, plastic, wood, a bead, a tube, a bottle, a slide or g swab, preferably nylon or

aitrocellulose membrane,

287. The use of any one of claims 279-286, wherein said substrate for phosphatase comprises
ptitrophenyl phosphate, 5-Bromo-4-chloro-3-indolyl phosphate/nitro blue tetrazolium
substrate system, Fast Red TR/Naphtho!l subsirate system, CDP-star subsirate (2~chiore-5-(4-
methoxyspire{1,2~dioxeiane-3,2" (5 ~chlore-tricyelo [3.3.1.13 . 7{decan }-4-yi)-1-phenyl

phosphate disodiom salt} or combinations thereof.

288, The use of any one of claims 276-287, wherein said phosphatase comprises an alkaline
phosphatase, intestinal alkaline phosphatase, placental alkaline phosphatase, nonspecific
tissue alkaline phosphatase (iver/bone/kidney alkaline phosphatase), germ cell alkaline
phosphatase, neutrophil alkaline phosphatase, an acid phosphatase, or a peptide with

phosphatase activity, preferably intestinal alkaline phosphatase.
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28%. The use of any one of claims 276288, wherein said binlogical sample comprises stool,
saliva, uring, blood, plasma, serum, fears, sweat, pus, gastric thad, intestinal fluid, ocular
fluid, perttoneal fluid, vaginal fluid, cercbrospinal fhud or a body cavity fluid, preferably a

stool samiple.

280, The use of any one of claims 276-289, wherein sald chronic disease comprises Acne,
Acqguired Tmmunodeficiency Syndrome (AIDS), Ackylosing spondylitis, Asthma, Addison's
disease, Allergic rhinitis, Alzheimer's Disease, Amyotrophic laters] sclerosis {ALS, Lou
Gehrig's Discase), Aplastic anemia, Arthritis, Atherosclerosis, Altention Deficit Hyperactivity
Disorder (ADHD, ADD), Autism Spectrum Disorder, Benign Prostatic Hyperirophy, Bipolar
Mood Disorder, Bronchiectasis, Cancer, Cardiae Failure, Cardiomyvopathy, Chronic
Alcoholism, Chronic anemis, Chronde hepatitis, Chronic Amebiasis Chronic ohstructive
puimenary disorder, Chronic gastritis, Chronic esophagitis, Chronic oral diseases, Chronic
Poisoning, Chronic renal disease, Collagen diseases, Crohn's disease, Cushing’s discases,
Cystic Fibroais, Dementia, Dermatomyositis, Depression, Dysrhythimias, Eating Disorders
{Anorexia Nervosg, Bulimia Nervosa, Binge Eating), Ecrema, Endometriosis, Epilepsy,
Fibrosing Alveolitis, Gastro-Esophageal Reflex Dhsease {GERD), Glancoma, Gout, Graves
Disease, Hemophilis, Hyperlipidemia, Hyperpituitarism, Hypopttuitarism, Hypophyseal
Adenoma, Hypothyroidism, ldiopathic Thrombocytopenic Purpura, Menopause, Migraine,
Motor MNeuron Disease, Multiple Sclerosis, Muscular Divstrophy, Myasthenia Gravis,
Myopathy, Neuropathy, Obesity, Obeessive Compulsive Disorder, Ostecarthritis,
Osteoporosis, Paralysis (Paraplegia, Quadriplegia}, Packinson's disease, Paget’s disease,
Polyarteritis Nodosa, Polyeysiic ovarian disease, Psoriasis, Peoriatic Arthritis, Pulimonary
Interstitial Fibrosis, Reflex Syvmpathetic Dystrophy (RSD) Svadrome, Rheumatoid Arthritis,
Scleroderma, Schizophrenia, Sjidgren’s syndrome, Smoking and Tobacco-related Dseases,
Systernic Lupus Ervihematosus, Trigeminal Meuralgia, Tuberculosis, Ulcerative Colitis or

Urinary Incontinence.
291, The use of any one of claims 276-289, wherein said acute discase comprises Acude

Aloohol Poisoning, Acute Amebiasis, Acute Auwditory Diseases, Acute Brain Diseases, Acule

Cancers, Acuie Cardiovascular DHaeases, Acute Dental Ditceases, Acute Dermatological
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Diseases, Acute Esophageal Diseases, Acuie Gastrointestinal Diiseases, Acute Kidney
Diseases, Acute Liver Diseases, Acute Muscular Diseases, Acute Ocular Diseases, Acute
Poisoning, Acute Oral Diseases, Acute Osieoarthritis, Acute Pharyngeal Diseases, Acute
Prostatic Diseases, Acute Physical Infury (Trauma), Acute Peritoneal Diseases, Acute

Respiratory Diseases or Acute Urogenital Diseases.

282, The use of any one of claims 276-289, wherein said infectious disease is caused by an
organism comprising Bacillog anthracis, Bordetella pertussis, Borrelia burgdorferd, Brucelia
abortus, Brucella canis, Brocella melitensis, Brocella suls, Campylobacter jejuni,
Chlamydophila pneumoniae, Chlamydia trachomatis, Chlamydophila psiftaci, Clostridium
botulinum, Clostridium difficile, Clostridinm perfringens, Clostridium tetand,
Corynebacterium diphthertae, Entamoeba histolytica, Enterococcus faccalis, Enterococcus
faecium, HEscherichia coli, Enterotoxigenic Escherichia coli, Enteropathogenic E. coli,
Enterchemorrhagic Hscherichia coli 8157:H7, Francisella nuarensis, Fungus (Candida
albicans}, Haemophilus influenza, Helicobacter pylori, Leishunania (Kala Azary, Legionella
pneumophila, Leptospira inferrogans, Leptospira interrogans, Listeria monocytogenes,
Mycobacterium leprae, Mycobacterivm tuberculosis, Mycoplasina pneumontae, Neisseria
gonorrhoeae, Neisserla meningitides, Parasites {protozoa, helminths, ectoparasites),
Plasmodium (malaria), Pseudomonas acruginoss, Ricketisia rickettsia, Salmonells enterica
subsp. Enterica, Salmonella typhimurium, Shigella sonnei, Staphylococeus aureus,
Staphylococcus epidermidis, Staphylococcus saprophyticus, Streptococcus agalactiag,
Streptococcus prenmaoniae, Streptococcus pyogenes, Treponema palitdum, Vibrio cholerae or

Yersima pestis.

293, The use of any one of claims 276-289, wherein said infectious disease is caused by an
organism comprising Adenovirus, SARS coronavirus, Coxsackievirus, Dengue virus, Ebola
virus, Epstein-Barr virus, Hepatitis A virus, Hepatitis B viras, Hepatitis C virgs, Herpes
simplex virus, Cytomegalovires, Fhuman immunodeficiency virus (HIV}, Influenza virus,
Measles virus, Mumps virus, Human papillomavizus, Homan paraintluenza virus, Poliovirus,
Rabies virus, Human respiratory syncytial viras, Rubelia virus, Varicella zoster virus or

Yellow faver virus,
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284, Use of a kit for detecting a chrondc disease, an acule discase, an infectious disease, a
disorder or a syndrome, wherein the kit comprises g ool for measuring a defined quantity of
stool, a biological sample dilution buffer, a subsirate for phosphatase and a phosphatase agsay

butter,

295, The use of claim 294, wherein said substrate for phosphatase comprises p-nitrophenyl
phosphate, 5-Bromo-4-chiors-3-indolvl phosphate/nitro blus tetrazolium substrate system,
Fast Red TR/Naphthol subsirate system, CDP-star substrate (2-chloro-5-{4-methoxyspiro {1,2-
dioxetane-3,27(5 ~chiorotricyelo [3.3.1.13.71decan -4~ vi}-1-phenyi phosphate disodiuwn salt}

or combinations thereof.

296, The use of claim 294 or 295, wherein said substrate for phosphatase is attached to a
solid medium comprising a merbrans, paper, stick, glass, plastic, wood, a bead, a tube, a

bottle a slide or g swab, preferably nylon or sifrocellulose membrane.

297, The use of any one of claims 294-296, wherein said detecting comprises measuring

conceniration of phosphatase in a biclogical sample from a subject,

298, The use of claim 297, wherein said phosphatase comprises an alkaline phosphatase,
intestinal alkaline phosphatase, placental alkaline phosphatase, nonspecific tissue alkaline
phosphatase (iver/bone/kidney alkaline phosphatase), germ cell alkaline phosphatase,
nentrophil alkaline phosphatase, an acid phosphatase, or 3 peptide with phosphatase activity,

preferably intestine] alkaline phosphatase,

299, The use of claim 297 or 298, whereln said subject is a human, catile, pig, sheep, goat,

cow, horse, dog, cal, monkey, rabbit, rat, mouse, chicken, turkey, preferably hursan.

300, The use of any one of claims 297-299, wherein said biological sample comprises stool,
saliva, urine, blood, plasma, serum, fears, sweat, pus, gastric fluid, intestinal fluid, ocular
fluid, peritoneal fluid, vaginal fluid, cerebrospinal fluid or a body cavity fluid, preferably a

stool sample,
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301, The use of any one of claims 294-300, wherein said clronie disease comprises Acne,
Acquired Immunodeficiency Syndrome (AIDS), Ankylosing spondylitis, Asthma, Addison's
disease, Allergic rhinitis, Alzheimer's Disease, Amyotrophic latersl sclerosis {ALS, Log
{ehrig's Discase), Aplastic anernia, Asthritis, Atherosclerosis, Attention Deficit Hyperactivity
DHsorder (ADHD, ADD), Autism Spectrum Disorder, Benign Prostatic Hypertrophy, Bipolar
Mood Disorder, Bronchiectasis, Cancer, Cardiac Fatlure, Cardiomyopathy, Chronic
Alcoholism, Chronie anernia, Chronic hepatitis, Chronic Amebiasis Chronie ohstroctive
pulmonary disorder, Chronic gastritis, Chronie esophagitis, Clyonic oral diseases, Chronic
Poisoning, Chronic renal disease, Collagen diseases, Crohn's disease, Cushing’s diseases,
Cystic Fibrosis, Dementia, Dermatomyositis, Diepression, Dyvsrhythmias, Eating Disorders
{Anorexia Nervosa, Bulimia Nervosa, Binge Eating), Eczema, Endometriosis, Epilepsy,
Fibrosing Alveolitis, Gasire-Hsophageal Reflex Disease (GERD), Glavcoma, Gout, Graves
Disease, Hemophilia, Hyperlipidemia, Hyperpituitarism, Hypopituitarism, Hypophyseal
Adenoma, Hypothyroidism, ldiopathic Thrombocytopenic Purpura, Menopause, Migraine,
Motor Neuron DHsease, Multiple Sclerosis, Musoular Dystrophy, Myasthenia Gravis,
Myopathy, Neuropathy, Obesity, Obsessive Compulsive Disorder, Ostecarthritis,
{steoporosis, Paralysis (Paraplegia, Quadniplegia), Parkinson's disease, Paget’s disease,
Polvarteritis Nodosa, Polyveystic ovarian disease, Psoriasis, Poriatic Arthritts, Pulmonary
Imterstitial Fibrosis, Reflex Sympathetic Dystrophy {(RSD) Syndrome, Rhewnatoid Arthritis,
Seleroderma, Schirophrenia, Sjdgren’s syndrome, Smoking and Tobacco-related [hscases,
Systemic Lupus Erythematosus, Trigeminal Neuralgis, Tuberculosis, Ulcerative Colitis or

Urinary Incontinence.

302, The use of any one of claims 294-300, wherein said acute discase comprises Acule
Alcohol Polsoning, Acute Amebiasis, Acute Auditory Diseases, Acule Brain Piseases, Acute
Cancers, Acute Cardiovascular Diseases, Acute Dental Diesases, Acute Dermatological
Diseases, Acule Esophageal Diseascs, Acute Gastrointestinal Diseases, Acute Kidney
Diseases, Acute Liver Diseases, Acute Muscular Diseases, Acute Ocular Diseases, Acule
Poisoning, Acute Oral Diseases, Acute Osteoarthritis, Acute Pharyngeal Diseases, Acute
Prostatic Diseases, Acute Physical Injury (Trauma), Acute Peritoneal PHseases, Acule

Respiratory Diseases or Acute Urogential Diseases.
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343, The use of any one of claims 294-300, wherein said infectious disease is cansed by an
organism comprising Bacillus anthracis, Bordetsila pertussis, Borrelia burgdorfert, Brucella
abortus, Brucella canis, Brucella melitensis, Brucella suis, Campylobacier jejoni,
Chiamydophila preumoniae, Chlamydia trachomalis, Chlamydophila psittaci, Clostridium
botulinum, Clostridium difficile, Clostridium perfringens, Clostridium {otani,
Corynebacteriom diphtheriae, Entamoeba histolvtics, Enterococous faecalis, Enterocoocus
faecium, Escherichia coli, Enferotoxigenic Escherichia coli, Frteropathogenic E. coli,
Enterohemorrhagic Fscherichia coli 0157:H7, Francisella tolarensis, Fungus (Candida
albicans), Haemophilus influenza, Helicobacter pylori, Leishmania (Kala Arzar), Legionella
proumophila, Leptospira interrogans, Leptospira interrogans, Listeria monecviogenes,
Mycobacterium leprae, Mycobscteriom tuberculosis, Mycoplasma pneumoniae, Neisseria
gonorrhoeas, Neisseria meningitides, Parasites {protozoa, hebminths, ectoparasites),
Plasmodium {malaria), Pseudomonas aeroginosa, Ricketisia rickettsia, Salmonella enterica
subsp. Enterica, Salmonella typhimuriam, Shigelia sonned, Staphvlococcus aureus,
Staphviccoccus eptdermidis, Staphylococous saprophyticus, Streptococcus agalactiag,
Strepiococcus pueumoniae, Streptococeus pyogenes, Treponema pailidum, Vibrio choleras or

Yersinia pesiis,

304, The use of any one of claims 294-300, wherein said infecticus discase is caused by an
organism comprising Adenovirus, SARS coronavirus, Coxsackievirus, Dengue virus, Ebola
virus, Epstein-Barr virus, Hepatitis A virus, Hepatitis B virus, Hepatitis  virus, Herpes
simplex virus, Cytormegalovirus, Homan immunodeficiency virys (HIV), Influenza viras,
Measles virus, Mumps virus, Human papillomaviras, Human parainfiuenza virns, Poliovirus,
Rabies virus, Human respiratory syneviiat viras, Rubella virus, Varicella zoster virus or

YeHow fever virus.

305. Use of a temporal phosphatase profile for detecting g chronic disease, an acute discase,
an infectious disease, a disorder or & syndrome comprising measuring the concentration of
phosphatase in one or more than one biclogical samnples from a subject, wherein said one or

more than one biological samples is collected at 8 single time point or at multiple time poinis,
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306. The use of claim 3035, wherein said multiple time points comprise daily, weskly,

monthly or yvearly.

3¢7. The use of elaim 305 or 306, wherein said subject 18 a human, cattle, pig, sheep, goat,

cow, horse, dog, cat, monkey, rabbii, rat, mouse, chicken or turkey, preferably buman,

308, The use of any one of claims 3035-307, wherein said measuring comprises:
providing a subsirate for phosphatase in a solid or lguid form;
contacting said substrate for phosphatase with a biological sample;
waiting a specified period of time to allow a color to develop;
comparing the developed color with photographs of standards; and

quantifving the concentration of phosphatase in said biclogical sample.

309, The use of any one of claims 3035-307, wherein said measuring comprises:
providing a substrate for phosphatase in a solid or Hgumid formy
contacting said subsirate for phosphatase with a biclogical sample;
wailing & specified period of time to allow a color {0 develop;
counting the pixels of photographs:
comparing the number of pixels to standards; and

guantifying the concentration of phosphatase in said biological sample.

316, The use of any one of claims 3053-307, wherein said measuring comprises:
providing a substrate for phosphatase in a solid or Hguid form;
contacting said substrate for phosphaiase with a binlogical sample;
waiting a specified period of time to allow an enzymatic reaction o occur; and
quantifying the concentration of phosphatase in said biological sample using a
spectrophotometer, a biochemistry analyzer, a high-performance lguid
chromatography (HPLC) machine, a colorimeter, a lnminometer or a mechanical,

biochemical, electrical or electronic device,

311, The use of any one of claims 305-307, wherein said measuring comprises:
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providing a solid medinm having a substrate for phosphatase attached thereto;
contacting said solid medium with a biological sample;

waiting a specified period of time to allow a color to develop;

comparing the developed color with photographs of standards; and

guantifving the concentration of phosphatase in said biological sample,

312, The use of any one of claims 305-307, wherein said measuring comprises:

providing a solid medium having a substrate for phosphatase attached thereto;
contacting said solid medium with a biological sample;

waiting a specified period of Hime to allow a pixilated color pattern to develop;
sounting the pixels of photographs;

comparing the number of pixels to standards; and

guantifving the concentration of phosphatase in said biclogical sample.

313. The use of any one of claims 3035-307, wherein said measuring comprises:

providing a solid medivm for attaching a biological sample thereto;
attaching said biological sample to said solid mediuny

contacting said solid medivm with a substrate for phosphatase;
waiting a specified period of ime to allow a color to develop;
comparing the developed color with photographs of standards; and

quantifying the concentration of phosphatase in said biclogical sample.

314. The use of any one of claims 3035-307, whersin said measuring comprises:

providing a solid medium for attaching a biclogical sample thereto;

aitaching said biological sample to said solid medivny

contacting said solid medium with a substrate for phosphatase;

waiting a specified period of time o allow a pixilated color pattern to develop;
counting the pixels of photographs;

comparing the number of pixels to standards; and

gquantifying the concentration of phosphatase in said biological sample.
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315, The use of claims 311-314, wherein said solid medium comprises a menvbrane, paper,
stick, glass, plastic, wood, a bead, a tube, a bottle, a slide or a swab, prefersbly nyvion or

aitroceliulose membrane.

316. The use of any one of claims 308-315, wherein said substrate for phosphatase comprises
pnitrophenyl phosphate, 3-Bromo-4-chlore-3-indolyl phosphate/nitre blue tetrazolium
substrate system, Fast Red TR/Naphthol subetrate system, CDP-star substrate (2-chioro-5-(4-
methoxyspired §,2-dioxetane-3,2" (5 ~chloroy-tricyelo [3.3.1.13. 7idecan}-4-vi)-1 -phenyl

phosphate disodium salt) or combinations thereof,

317, The use of any one of claims 303-3 16, wherein said phosphatase coraprises an alkaline
phosphatase, intestingl alkaline phosphatase, placental alkaline phosphatase, nonspecific
tissue alkaline phosphatase (Hver/bone/kidney alkaline phosphatase), gorm cell altkaline
vhosphatase, neutrophil alkaline phosphatase, an acid phosphatase, or 4 peptide with

phosphatase activity, preferably intestinal alkaline phosphatase,

318. The use of any one of claims 305-317, wherein said biclogical sample comprises stool,
saliva, uring, blood, plasma, serum, tears, sweat, pus, gasiric fluid, intestinal fuid, ocular
fluid, peritoneal fhuid, vaginal fluid, cerebrospinal fluid or g body cavity flaid, preferably a

stool sample.

319, The use of any one of claims 305-318, wherein said chyonic disease comprises Acne,
Acguired Immunodeficiency Syndrome (AIDS), Ankylosing spondylitis, Asthma, Addison’s
disease, Allergic rhinitis, Alzheimer's Dsease, Amyotrophic lateral selerosis (ALS, Lou
Gehrig's Disease), Aplastic anemis, Arthritis, Atherosclerosis, Attention Defict Hyperactivity
Drisorder (ADHD, ADD), Autism Spectrum Disorder, Benign Prostatic Hypertrophy, Bipolar
Mood Disorder, Bronchiectasis, Cancer, Cardiac Fallure, Cardiomyopathy, Chronic
Alccholism, Chronic anemia, Chronte hepatitie, Chronic Amebasis Chronice obstructive
pulmonary disorder, Chronie gastritis, Chronic esophagitis, Chronic oral diseases, Chronic
Poisoning, Chronic renal disease, Collagen diseases, Crohn's disease, Cushing’s diseases,

Cystic Fibrosis, Dementia, Dermatomyositie, Depression, Dysrhythmias, Hating Disorders
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{Anorexia Nervosa, Bulimia Nervosa, Binge Egting), BEczema, Endometriosis, Epilepsy,
Fibrosing Alveolitis, Gastro-Esophageal Retflex Disease (GERD), Glavcoma, Gout, Graves
Disease, Hemophilia, Hyperlipidemia, Hyperpituitarism, Hypopiinitariem, Hypophyseal
Adenoma, Hypothyreidism, Hiopathic Thrombocytopenic Purpura, Menopause, Migraine,
Motor MNeuron Disease, Multiple Sclerosis, Muscular Dystrophy, Myasthenia Gravis,
Myopathy, Mewropathy, Obesity, Obsessive Cornpulsive Disorder, Ostecarthyitis,
Osteoporosis, Paralysis (Paraplegia, Quadriplegia), Parkinson's disease, Paget’s disease,
Polyarteritis Nodosa, Polycystic ovarian disease, Psoriasis, Psoriatic Arthritis, Pulmonary
Interstitial Fibrosis, Reflex Sympathetic Dystrophy (RSD) Syndrome, Rheumatoid Arthritis,
Scleraderma, Schizophrenia, Sjdgren's syndrome, Smoking and Tobacco-related Diseases,
Nvstemvic Lupus Ervthematosus, Trigeminal Neuralgia, Tuberendosis, Ulcerative Colitis or
Urinary Incontinence,

320, The use of any one of claims 305-318, wherein said acute disease comprises Acuie
Alcohol Polsoning, Acute Amebiasis, Acule Auditory Diseases, Acule Brain Diseases, Acute
Cancers, Acute Cardiovascular Diseases, Acute Dental Diseases, Acute Dermatological
IHseases, Acute Esophageal Diseases, Acute Oastrointestingl Diseases, Acute Kidney
Diseases, Acute Liver Diseases, Acute Muscular Diseases, Acute Ocular Diseases, Acule
Poisoning, Acute Cral Diiseases, Acute (steoarthritis, Acute Pharyangeal Diseases, Acule
Prostatic Diseases, Acute Physical Injury (Trauma), Acute Peritoneal Diseases, Acuile

Respiratory DHseases or Acute Urogenital Diseases.

321. The use of any one of claims 305-318, wherein said infecticus discase is cansed by an
organism comprising Bacillus anthracis, Bordetella pertussis, Borrelia burgdorfer], Brucella
abortus, Brucella canis, Brucella melitensis, Brocella suis, Campylobacter jejund,
Chiamydophila ppeumoniae, Chlamydia trachomatis, Chlamydophila psittaci, Clostridium
botulinum, Clostridiue difficile, Clostridium perfringens, Clostridivm tetani,
Corvanebacterium diphtherise, Entamoeba histolytica, Enterococens faccalis, Enterococcus
faccium, Escherichia coli, Enterctoxigenic Escherichia coli, Enteropathogenic E. ooli,
Enterchemorrhagic Escherichia coli ©157:H7, Francisells tularensis, Fungus (Candida

atbicans), Haemophilus influenea, Helicobacter pylord, Leishenania (Kala Azar), Legionella
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prnewniophils, Leptospira interrogans, Leptospira inferrogans, Listeria monocytogenes,
Mycobacterium leprae, Mycobacterium tuberculosis, Myeoplasma pnoumoniae, Nelsseria
gonorrhoeas, Meisseria meningitides, Parasites {protozoa, helminths, ectoparasites),
Plasmodivm {malaria}, Pseudomonas aeruginosa, Ricketisia rickettsia, Salmonells enterica
subsp. Enterica, Salmonella typhimudum, Shigella sonnei, Staphylococeus aureus,
Staphylococcns epidermidis, Staphylococous saprophyticus, Streptococcus agalactiae,
Streptococons pncumnoniag, Streptococcus pyogenes, Treponema pallidum, Vibrio cholerae or

Yersinig pestis.

322, The use of any one of claims 305-318, wherein said infectious disease is caused by an
organism comprising Adenovirus, SARS coronavirus, Coxsackievirus, Dengue viras, Ebola
virus, Epstein—Barr virus, Hepatitis & virus, Hepatitis B virus, Hepatitis O virus, Herpes
simplex virus, Cylomegalovires, Human immunodeficiency virus (HIV}, Influenza virus,
Measles virus, Mumps virus, Human papillomavirus, Homan paraintluenza virus, Poliovirus,
Rabies viras, Human respiratory synoytial virus, Rubella vivus, Varicella zoster viras or

Yellow fever virus,

323, An enzyme-linked immunosorbent assay (ELISAY system for determining conceniration
of phosphatase in z biclogical sauple comprising a solid-phase support system, a primary
angd/or secondary antibody that specifically binds to phosphatase, a horseradish peroxidase
{HRP)- or alkgline phosphatase (AP -conjugated antibody that specifically binds to said

primary and/or secondary antibody, and chromogenic substrates for HRP or AP,

324. The system of claim 323, wherein said biological sample coruprises siool, saliva, urine,
blood, plasma, serum, tears, sweat, pus, gastric floid, intestinal fluid, ocular fluid, peritoneal

Hudd, vaginal flnid, cerebrospinal fuid or a body cavity fuid, preferably & stool sample.
325, Use of an enzyme-linked immunosorbent assay {ELISA) systemn for determining

concentration of phosphatase in a biological sample comprising a solid-phase support system,

a primary and/or secondary antibody that specifically binds to phosphatase, a horseradish
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peroxidase (HRP)- or alkaline phosphatase (APconjugated antibody that specifically binds

to said primary and/or secondary antibody, and chromogenic subsirates for HRP or AP,

326, The use of claim 323, wherein said biclogical sample comprises stool, saliva, urine,
blood, plasma, serum, tears, sweat, pus, gastrie Huid, intestinal fluid, ccular fluid, perifoneal

fluid, vaginal fluid, cerebrospinal fluid or a body cavity fluid, preferably a stool sample,

327, Anenzyme-linked immunosorbent assay (ELISA) system for detecting incipient
diabetes, incipient meigbolic disease, incipient metabolic syndrome, diabetes, metabolic
disease or metsbolic syndrome, wherein the system comprises a solid-phase support system, a
primnary and/or secondary antibody that specifically binds to phosphatase, a horseradish
peroxidase (HRP)- or alkaline phosphatase {(APY-conjugated antibody that specifically binds

t¢ said primary and/or secondary antibody, and chromogenic subsirates for HRP or AP,

328. The system of claim 327, wherein said incipient diabetes, incipient metabolic disease,
incipiont metabolic syndrome, diabetes, metabolic disease, or metabolic syndrome is
characterized by a subiect having a concentration of phosphatase that is 1% - 100% less than

an gverage normal value,

329, The svstem of claim 327, wherein said incipient diabetes, incipient metabolic disease,
incipient metabolic syndrome, digbetes, metabolic disecase, or metabolic syndrome is
characterized by a subject having a toemporal phosphatase profile comprising a persistent

decrease in phosphatase concentration over time.

330, The system of claim 329, wherein said persistent decrease is about a 50% decrease from

a provioushy measured concentration.
331, The system of any one of claims 328-330, wherein said subject is a buman, caitle, pig,

sheep, goat, cow, horse, dog, cat, monkey, rabbit, rat, mouse, chicken, turkey, preferably

human,
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332. The aysiem of any one of claims 327-331, wherein said phosphatase comprises an
alkaline phosphatase, intestinal alkaline phosphatase, placenial alkaline phosphatase,
nonspecific tissue alkaline phosphatase (liver'bone/kidney atkaline phosphatase), germ cell
alkaline phosphatase, neutrophil alkaline phosphatase, an acid phosphatase, or a peptide with
phosphatase activily, preferably intestinal alkaline phosphatass.

333, The system of any one of claims 328-332, wherein said subject provides g binlogical
sample comprising stool, saliva, urine, Mood, plasma, scrurm, tears, sweal, pus, gastric fluid,
intestinal fluid, ccular fluid, peritoneal fhuld, vaginal fiuid, cerebrospinal fluid or a body

cavity fluid, preferably a stool sample.

334, The system of any one of clalms 327-333, wherein said system further comprises 8
means for measuring concentration of one or more of serum endotoxing, proinflammatory
nuclootides, cytokines, chernokines, aniagonists of cytokine receptors or anti-inflammatory
factors in one or more than one biclogical sample from a subject, wherein said one or more

than one biological samples is collecied at a single time point or al muliiple time poings.

333, The system of any one of claims 327-334, wherein said incipient diabetes or diabetes

comprises type 2 diabetes mellitus, gestational diabetes or diabsetes insipidus,

336, The aystem of any one of claims 327-334, wherein said incipient metabolic disease or
metaboelic disease comprises a cardiovascular disease, coronary heart disease, cersbrovaseular
disease, siroke, peripheral vascular disease, nonaleoholic fatty liver disease, retinopathy,
asthma, chronic pulmonary obstractive disease, cystic fibrosis, Alrheimer’s discase, arthyitis,

seZema or peoriasis,

337. The sysiemn of any one of claims 327-334, wherein said incipiend metabolic syndrome or
metabolic syndrome comprises obesity, hyperglyveeris, insulin resistance, hyperinsulinernia,
dyslipidemia, hypercholesterolemia, hypertriglveeridemis, low high-density hipoprotein

(HDL), high low-density Hpoprotein (LDL), hypertension, fatty liver or combinations thereof,

W
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338, Use of an enzyme-linked immunosorbent assay (ELINA) svstem for detecting inciplent
dizbetes, incipient metabolic discase, incipient metabolic syndrome, diabetes, metabolic
disease, or metabolic syndrome, wherein the system comprises a solid-phase support sysiem,
a primary and/or secondary antibody that specifically binds to phosphatase, a horseradish
peroxidase (HRP)- or alkaline phosphatase (AP -conjugated antibody that specifically binds

to said primary and/or secondary antibody, and chromogenic subsirates for HRP or AP,

339, The use of claim 338, wherein said incipient diabetes, incipient metabolic discase,
incipient metabolic syndrome, diabetes, metgbolc disease, or metabolic syndrome i3
characterized by a subject having 8 concentration of phosphatase that is 196 - 100% less than

an average normal value,

340, The use of claim 338, wherein said incipiont diabetes, incipient metabolic disease,
incipient metabolic syndrome, diabetes, metabolic disease, or metabolic syndrome is
characterized by a subject having 3 temporal phosphatase profile comprising a persistent

decrease in phosphaiase concentration over Hime,

341, The use of claim 340, wherein said persistent decrease is about g 50% decrease from a

previously measured concentration.

342, The use of any one of claims 339-341, wherein said subject is ¢ human, cattle, pig,
sheep, goat, cow, horse, dog, cat, monkey, rabbit, rat, mouse, chicken or turkey, preferably

human,

343, The use of any one of claims 338-342, wherein said phosphatase comprises an atkaling
phosphatase, intestinal alkaline phosphatase, placental alkaline phosphatase, nonspecific
tissue alkaline phosphatase (liver/bone/kidney alkaline phosphatase}, germ cell alkaline
phosphatase, neuirophil alkaline phosphatase, an acid phosphatase, or a peptide with

phosphatase activity, preferably intestinal alkaline phosphatase.

N
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344, The use of any one of claimes 339-343, wherein said subject provides a biclogical sample
comprising stool, saliva, urine, blood, plasma, serum, tears, sweat, pus, gastric fludd, intestinal
fluid, ocular fluid, peritoneal fluid, vaginal fluid, cerebrospinal finid or a body cavity fhuid,

preferably a stool sample.

345, The use of any one of claime 338-344, wherein said system further comprises 2 means
for measuring concentration of one or more of serum endotoxins, proinflammatory
nuclectides, eytokines, chemokines, antagonists of cytokine receptors or anti-inflammatory
factors in ope or more than one biclogical samiple from a subject, wherein said one or more

than one biological sarnples is collected al a single time point or at multiple time potrds,

346, The use of any one of claims 338-345, wherein said incipient diabetes or diabetes

comprises type 2 diabetes mellitus, gestational diabetes or diabetes insipidus.
prises type 2 dighet titus, gestational diabetes or diabet pid

347. The use of any one of claims 338-345, wherein said incipient metabolic disease or
metabolic disease comprises a cardiovascular disease, coronary heart disease, cercbrovascnlar
disease, stroke, peripheral vascular disease, nonalecholic fatty liver disease, retinopathy,
asthma, chronic pulmonary obsiructive disease, cystic fibrosis, Alzheimer’s disease, artiyitis,

£CZOME Ot psoriasis,

348. The use of any one of claime 338-343, wherein said incipient metabolic syndrome or
metabolic syndrome comprises obesity, byperglyeemis, insulin resistance, hyperinsulinemia,
dyslipidemia, hypercholesteroleria, hypertriglyeeridemia, low high-density lipoprotein

{(HE31), high low-density Hpoprotein (LDL), hypertension, fatty liver or combinations thereot.

348, A method of quantifving alkaline phosphatase in g stool sample comprising:
coptacting said stool saraple with & phosphatase substrate;
altowing alksline phosphatase contained within said stool sample to hydrolyze said
phosphatase substrate o release inorganic phosphate;
treating said inorganic phosphate with malachite green molybdate to form green

molybdophosphoric acid complex; and
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quantifying concendration of said complex;
wherein conceniration of said complex is proportional to the concentration of alkaline

phosphatase in said stool sample.

5 350. The use of malachite green-based phosphate quantitation assay, wherein the assay
comprises:
contacting a stool sarmple with a phosphatase substrale;
allowing alkaline phosphatase contained within said stool sample to hydrolyze said
phosphatase substrale to release inorganic phosphate;
1¢ treating said inorganic phosphate with malachite green melybdate to form green
molybdophosphoric acid corplex; and
auantifying concentration of said complex;
wherein concentration of said complex is proportional {o the concentration of alkaline
phosphatase in said stool sample.
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