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1.1. Development BackgroundDevelopment Backgroundp gp g

–– Development BackgroundDevelopment Background

–– Rationale for Selecting Ingredients: Rationale for Selecting Ingredients: 

““LipopolysaccharideLipopolysaccharide ((LPS)LPS) ”” and “pine barkand “pine bark polyphenolpolyphenol””““LipopolysaccharideLipopolysaccharide ((LPS)LPS) ”” and “pine bark and “pine bark polyphenolpolyphenol””
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Development   BackgroundDevelopment   Backgroundp gp g

•• Modern Pet diseaseModern Pet disease
–– Heart diseaseHeart disease
–– CancerCancerCancerCancer
–– atopic dermatitis and alopecia atopic dermatitis and alopecia etcetc

•• The reason of appearanceThe reason of appearancepppp
–– StressStress
–– High calorie of pet food and lack of physical exercisesHigh calorie of pet food and lack of physical exercisesHigh calorie of pet food and lack of physical exercisesHigh calorie of pet food and lack of physical exercises
–– Pet clothesPet clothes

A i tA i t–– Aging etcAging etc
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Rationale for Selecting IngredientsRationale for Selecting Ingredientsg gg g

 Limit of pharmaceuticalsLimit of pharmaceuticals

 Side effects of medicineSide effects of medicine

 Start  caring  before occurring a Start  caring  before occurring a 

disease disease 

T f th tiT f th ti ““I f tiI f ti ””To focus on the actionTo focus on the action““Immune  functionImmune  function””
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Hygiene hypothesisHygiene hypothesisyg ypyg yp

Only one child
U b n life

Many brothers and sisters
Co nt life ith nim l Urban lifeCountry life with animals

Most significantly different factor is the exposure 

amount of endotoxin (LPS) in life.
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amount of endotoxin (LPS) in life. 

Strachan DP. Hay fever, hygiene, and household size. BMJ 1989; 299: 1259-1260.



Hygiene hypothesis: Hygiene hypothesis: 
a study ofa study of canine atopiccanine atopic dermatitisdermatitisa study of a study of canine atopic canine atopic dermatitisdermatitis

This study suggests that there is a This study suggests that there is a protective effect of protective effect of 
hi h i d d ihi h i d d i h d lh d lhigh indoor endotoxin exposure high indoor endotoxin exposure on on the development the development 

of of canine atopic dermatitis.canine atopic dermatitis.

7Frank A. Looringh van Beeck, et al.
"Inverse association between endotoxin exposure and canine atopic dermatitis.“ The Veterinary Journal, 2011 Nov; 190(2).



ArthropodsArthropods ReptilesReptiles

Acquired immunityAcquired immunity

AvesAves
MammalsMammals

MollusksMollusksArthropodsArthropods ReptilesReptiles

T cellT cellFishesFishes
AmphibiansAmphibians

AvesAves

ProtochordatesProtochordates
AnnelidsAnnelids

B cellB cell
antibodyantibody

AgnathonaeAgnathonae

EchinodermsEchinoderms

NemathelminthesNemathelminthes

NemerteansNemerteans

CoelenteratesCoelenterates
MacrophageMacrophage

NemerteansNemerteans PoriferansPoriferans

InnateInnate ProtozoansProtozoansInnate Innate 
immunityimmunity

Alth h 100% f i l h i t i itAlth h 100% f i l h i t i itAlthough 100% of animals have innate immunity, Although 100% of animals have innate immunity, 
only 5% of animals have acquired immunity.only 5% of animals have acquired immunity.
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Dr. Dr. ElieElie MechnikovMechnikov::
Discoverer of lactobacillus, author Discoverer of lactobacillus, author of of ““macrophagemacrophage””

Extensive Extensive phylogenetic phylogenetic work:work:
l f h t thl f h t thproposal of phagocyte theoryproposal of phagocyte theory

Macrophages Macrophages 
play an important roleplay an important roleplay an important roleplay an important role
in the body’s defenses in the body’s defenses Dr. Dr. ElieElie MechnikovMechnikov

(for all (for all multicellularmulticellular animals)animals)
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Distribution of tissue macrophagesDistribution of tissue macrophages
and their physiological rolesand their physiological roles

D fD fD fD f

and their physiological rolesand their physiological roles

DefenceDefence
against against infectioninfection

DefenceDefence
against against infectioninfection

MicrogliaMicroglia
Brain

Lung Metabolic controlMetabolic controlMetabolic controlMetabolic control

Removement of
l id

MicrogliaMicroglia Lung

Lymph node
Liver

Regulation of

・amyloid
・aging red blood cells
・dead white blood cells

KuppferKuppfer cellscells

Spleen

Endocrine 
system

Endocrine 
system

Regulation of 
・iron metabolism
・cholesterol
・steroid
h

p

Peritoneal 
cavity

Peritoneal 
cavity

GastrointestinalGastrointestinal
tract

・hormone
・pregnancy

Wound healingWound healingWound healingWound healing

ReproductiveReproductive
organ

R l t j i t

Muscle

Wound healingWound healingWound healingWound healing
Reproduction of
・skin
・boneLangerhansLangerhans cellscells

Skin
Revolute joint

Bone, Bone marrowBone, Bone marrow bone
・liver
・peripheral nurve

Bone, Bone marrowBone, Bone marrow



Macrophages are activated in stagesMacrophages are activated in stagesp g gp g g
An example:
h tih ti itit ↑

An example: 
active oxygen↑

phagocyticphagocytic capacitycapacity↑
Preparatory stage for 
removal of foreign bodies

active oxygen↑
Inflammatory cytokine↑

removal of foreign bodies

Priming stagePriming stage
Activated macrophageActivated macrophage

（（Triggering stageTriggering stage））

BacteriaBacteria

Priming stage Priming stage 
SteadySteady--state macrophagestate macrophage

（（Resident stageResident stage））

gg g ggg g g

InterferonInterferonγγ
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What is LPS?What is LPS?

•• LPS is a substance contained in bacteriaLPS is a substance contained in bacteria•• LPS is a substance contained in bacteria, LPS is a substance contained in bacteria, 
which greatly enhances which greatly enhances selfself--healing powerhealing power

•• LPS is LPS is 1,0001,000−10,000 times as effective −10,000 times as effective as as 
ββ--glucansglucans which are already known to bewhich are already known to beββ glucansglucans, , which are already known to be which are already known to be 
effective effective ingredients in ingredients in mushroomsmushrooms

F i Y t L ti Gram negativeFungi Yeast Lactic 
acid

Gram-negative 
bacteria
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Utilization of microUtilization of micro--organismsorganismsgg
Past (Past (lactobacillus) and future (gramgram--negative bacterianegative bacteria))

•• GramGram--positive positive bacteriabacteria
(bacteria with good(bacteria with good(bacteria with good (bacteria with good 
images)images)

Lactobacillus bacillus subtilisLactobacillus bacillus subtilis etcetc–– Lactobacillus, bacillus subtilisLactobacillus, bacillus subtilis, etc., etc.
–– Yogurt, pickles, Yogurt, pickles, nattonatto, , probioticsprobiotics

•• GramGram--negative bacterianegative bacteria
(bacteria with bad images)(bacteria with bad images)(bacteria with bad images)(bacteria with bad images)
–– E. coli, E. coli, PantoeaPantoea agglomeransagglomerans, , 

acetic bacteria, acetic bacteria, XanthomonasXanthomonas, , ,, ,,
ZymomonasZymomonas, etc, etc..

–– Kefir yogurt, Kefir yogurt, natanata de coco, vinegar, de coco, vinegar, 
bbprobioticsprobiotics
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Receptor and intracellular signals of LPSReceptor and intracellular signals of LPSp gp g
LPSβ-1,3 glucan

Peptidoglycan

The amount for macrophages activationThe amount for macrophages activation
ββ--glucanglucan 1,0001,000−10,000−10,000：：1  1  LPSLPS

LPS bind 
in protein

Receptor
TLR-2

Receptor
TLR-4 CD14

Signal Signal 
DectinDectin MD2MD2

NucleusNucleus
InterferonInterferon

NFNFkBB IRFIRF
Interferon Interferon 
(antiviral activity)(antiviral activity)

Macrophage activationMacrophage activationMacrophage activation Macrophage activation 
(antibacterial activity)(antibacterial activity)
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Screening Screening macrophagemacrophagegg p gp g
activating substances from foods activating substances from foods 
by oral or percutaneous routeby oral or percutaneous routeby oral or percutaneous routeby oral or percutaneous route

Gluten, starch

Water extract of wheat flour contains Water extract of wheat flour contains 
MacrophageMacrophage activating activating substancesubstance

What is the active substance?

LipopolysaccharideLipopolysaccharide (LPS)(LPS)
Wheat seeds from Canada, 
USA, Australia, Japan were p p yp p y ( )( )
analyzed concomitant bacteria.

PantoeaPantoea agglomeransagglomeransPantoeaPantoea agglomeransagglomerans
A GramA Gram--negative bacterianegative bacteria

15
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Pine bark extractPine bark extract

•• Extracted from French Extracted from French 
maritime pines with anmaritime pines with anmaritime pines with an maritime pines with an 
average age of 20average age of 20--25 years 25 years 
from Bordeaux Francefrom Bordeaux Francefrom Bordeaux, France.from Bordeaux, France.

•• Compared with other typesCompared with other typesCompared with other types Compared with other types 
of pine, of pine, French maritime French maritime 
pine bark is very thick andpine bark is very thick andpine bark is very thick and pine bark is very thick and 
contains contains more than 40 kinds more than 40 kinds 
of antioxidants of antioxidants polyphenolspolyphenols..p ypp yp
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Pine Bark Pine Bark PolyphenolPolyphenol FeaturesFeaturesypyp

1.1. Excellent antioxidant actionExcellent antioxidant action1.1. Excellent antioxidant actionExcellent antioxidant action

2.2. Improves circulationImproves circulation2.2. Improves circulationImproves circulation

3.3. Stabilizes blood sugarStabilizes blood sugargg

4.4. Powerful AntiPowerful Anti--inflammatory actioninflammatory actionyy

5.5. Enhances the skinEnhances the skin
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2.2. Clinical TrialClinical Trial DataData2.2. Clinical Trial Clinical Trial DataData

HaHairir--growgrowth promotion effect on bald spots: th promotion effect on bald spots: 

Thi t i l t t d ith bi ti fThi t i l t t d ith bi ti fThirteen animals treated with combination of Thirteen animals treated with combination of 
LPS and pine LPS and pine polyphenolpolyphenol
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Details of trialsDetails of trials

•• Methods and materialsMethods and materials
E l ti f h iE l ti f h i th ff t l i i d t bbit dth ff t l i i d t bbit d–– Evaluation of hairEvaluation of hair--growth effect on alopecia in dogs, cats, rabbits, and growth effect on alopecia in dogs, cats, rabbits, and 
hamstershamsters

•• Test materialsTest materials•• Test materialsTest materials
–– “LPS“LPS tablet” and “Pine tablet” and “Pine polyphenolpolyphenol tablet”tablet”

•• Test methods and durationTest methods and durationTest methods and durationTest methods and duration
–– Administration of foods and drugs was not regulated. Administration of foods and drugs was not regulated. 

Combination with other supplements was ruled out. Combination with other supplements was ruled out. 
Animals were assigned to receive either an LPS tablet alone or toAnimals were assigned to receive either an LPS tablet alone or toAnimals were assigned to receive either an LPS tablet alone, or to Animals were assigned to receive either an LPS tablet alone, or to 
receive both LPS and pine polyphenol tablets.receive both LPS and pine polyphenol tablets.

–– Test duration was 30 days (in principle).Test duration was 30 days (in principle).

•• Test resultsTest results
Hair growthHair growth Number of animalsNumber of animals RaRate of hair te of hair 

growth responsegrowth responsegrowth responsegrowth response

LPS aloneLPS alone (n=(n=24)24)
None 14 58.3%

Observed 10 41.7%

ii l h ll h l (( ))
None 0 0%

20

LPSLPS + + Pine Pine polyphenolpolyphenol (n=(n=13)13)
Observed 13 100%



List of 13 List of 13 animals treated with combination animals treated with combination 
of LPSof LPS and pineand pine polyphenolpolyphenolof LPSof LPS and pine and pine polyphenolpolyphenol

d S Age Body 
i h

Conco-
i

Dosage
lBreed Sex Age

(years) weigh
t (kg)

mitant
drugs

Result
LPS Pine

pp

1 M. dachshund ♀ 2 3.5 None 2 4 Allergic dermatitis Hair regrew after 12 weeks.

2 M. dachshund ♀ 10 4.2 Used 2 4 Atopic dermatitis Hair regrew after 6 weeks.

3 Border collie ♀ 7 20 Used 4 4 Dry dermatitis (systemic) A steroid drug was used once.

4 T. Poodle ♀ 3 2.5 None 2 2 Allergic dermatitis  Deep-colored hair regrew after 7 weeks.

5 T. Poodle ♀ 3 3.1 None 2 2 Stress-induced lick dermatitis Hair regrew fully after 3 weeks.

6 T. Poodle ♂ 11 3.1 None 2 2 Dermatitis due to subcutaneous infection Hair regrew after 4 weeks.

7 T. Poodle ♂ 1 3.9 None 2 2 Stress-induced hair loss Hair regrew after 3 weeks.

8 C i t i ♂ 12 8 2 N 3 3
Unexplained hair loss Itching and hair loss were relieved after 4 

8 Cairn terrier ♂ 12 8.2 None 3 3
U e p a ed a oss tc g a d a oss e e e e ed a te 4
weeks.

9 Chihuahua ♀ 5 3.2 Used 2 2 Allergic dermatitis (Convenia was used for pyoderma)

10 Mix breed cat ♀ 7 2 8 None 1 1 Unexplained hair loss Hair regrew after 4 weeks10 Mix-breed cat ♀
(estimated)

2.8 None 1 1 Unexplained hair loss Hair regrew after 4 weeks.

11 Mix-breed cat ♀ 12 2.7 None 2 2 Unexplained hair loss Hair regrew after 4 weeks.

12 Hamster ♀ 1 Not 
i h d None <1 <1 Unexplained hair loss Hair regrew after 4 weeks.12 Hamster ♀ 1 weighed None <1 <1 Unexplained hair loss Hair regrew after 4 weeks.

13 Rabbit ♀ 5 2.5 None 1 1 Self-inflicted hair loss Hair regrew after 9 weeks.
21



33 P t ti M h iP t ti M h i33. . Putative Mechanisms Putative Mechanisms 
of of ActionAction
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Putative mechanisms Putative mechanisms of of actionaction

 LPSLPS
11 Macrophages are turned intoMacrophages are turned intoH i h 1.1. Macrophages are turned into Macrophages are turned into 

priming stage and inhibit priming stage and inhibit 
induction of induction of catagencatagen--inducing inducing 
cytokinecytokine

Hair pouch

cytokine.cytokine.
2.2. Combination of mechanisms Combination of mechanisms 

generates effect. generates effect. 

 Pine Pine polyphenolpolyphenolp ypp yp
1.1. Antioxidant effectAntioxidant effect
2.2. Blood circulation promoting Blood circulation promoting 

ff tff teffecteffect
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Animals

also

smile.

Thank you for listening.Thank you for listening.y gy g
Hiroshi Hiroshi OkawaOkawa

Representative Director of Representative Director of 
Scarecrow  Inc., Tokyo, JapanScarecrow  Inc., Tokyo, Japan

contact@scarecrowcontact@scarecrow--inc.co.jpinc.co.jp


