Neuroinflammation:
An important New Insight
into Complex Brain Disorders




Disclaimer

Integria Healthcare Ltd sponsors these seminars to provide
healthcare information to practitioners and to provide them the
opportunity to hear about the views, recommendations and
experiences of other practitioners. Health-related information
provided here is not a substitute of medical advice.
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Our Topics

= What is riatiralniilzpierzcian (NI)?

= What drives NI

» Complex brain disorders
and NI: schizophrenia,



Bottom Line

» Mentally Fuzzy

= Anhedonia

» Poor Brain Plasticity
= Memory fails

» Depressed

= Higher risk of
Dementia




A Recent Headline
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" The key issue there is what'’s
driving the mental ill health is
N0t SO much a change In the

David Webber. http://www.abc.net.au/news/2016-05-27/mental-health-study-a-boon-to-
patients-immune-system/7455310 accessed 215t July 2016



Body and Brain
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Stages of Tissue Response

Homeostatic State Para-Inflammation

Stress Response Inflammation

Chovatiya R, Medzhitov R. Mol Cell 2014 ; 54(2): 281-288 PMID
24766892




Brain and Immunity

Acute Microglial Activation
Inflammatory Mode

Released:
* Predominant Proinflammatory Cytokines
* Cytokines (TNF-c, IL-15, IL-6)
* Chemokines (MAP-1. MCP-1)

¢ Excitotoxins (Glutamate, Aspartate, and
Quinolinic Acid)

Acute Microglial Activation

iImmunoexcitotoxicity (failure to switch into
reparative mode)

. K f."'.

Blaylock RL. Surg Neurol Int 2013 Sep; 4: 118 PMID 24083053

IL-1p =
interleukin
1beta




Direct Causes of NI

= Neurotoxins (endogenous, environmental)
» Pathogens

» Head trauma

= Autoimmunity

Najjar S, Peariman DM, Alper K et al. J Neuroinflammation 2013; 10: 43 PMID 23547920
Hardeland R, Cardinali DP, Brown GM et al. Prog Neurobiol 2015; 127-128: 46-63 PMID
25697044

Stone J, Johnstone DM, Mitrofanis J et al. J Alzheimers Dis 2015; 44(2): 355-373
PMID25318547

Viviani B, Boraso M, Marchetti N et al. Neurotoxicology 2014; 43: 10-20 PMID 24662010
Marosova L, Neradil P, Zilka N. Acta Virol 2013; 57(3): 273-281 PMID 24020754




Choroid plexus
(blood-CSF barrier)
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Brain endothelial
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Erickson MA, Dohi K, Banks WA. Neuroimmunomodulation 2012; 19(2):
121-130

[ ) /|

D 1\V/



What Drives NI?

EEAlISChErdRIVERSFOIFSYStEMmICHRammation

Environment Diet Smoking  viruses
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LIFESTYLE
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Spices
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= Exercise




Systemic Inflammation (SI)

Drives NI
Chronic
infections
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Systemic Inflammation
Drives NI

E
Fatty
Liver

Drugs and Toxins
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Drives NI
Drives NI barrier; leaky gut

Translocation gram-
negative bacteria

s S

LPS-TLR4 complex:

lgA and IgM responses NFkappaB
Maes M. Twisk N, directed against LPS TNF, IL-1, etc
Kubera M et al. J NONMOLN
Affect Disord 2012 ‘ ‘
136(3) :909-917
PMID 21967891 Autoimmune responses
directed against gangliosides, - Neuroinflammation
etc



NI Consequences

\

A < A

. Neuronal Dysfunction and
Excitotoxicity

&

O and NS = oxidative and

nitrosative stress
HPA = hypothalamic- Neural Cell Loss
pituitary-adrenal




NI Disrupts Mitochondria

Albnormal Ca? /
elevation / ROS
Mitochondrial
dysfunction

Apoptosis

Psychiatric disorders

Streck EL, Goncalves CL, Furlanetto CB et al. Rev Bras Psiguiatr 2014; 36(2):156-167.
PMID: 24845118
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NI Disrupts Tryptophan
(TRP) Metabolism

Peripheral :I
C ‘ji!)k]'f €5 @
imbalance l @

orain TF
metabolism

Allison DJ, Ditor DS. J Neuroinflammation 2014; 11: 151 PMID 25178630



Nutrient Deficiencies
Fan the Flame

Presynaptic Neuron Postsynaptic Neuron Brain Function

A High Vitamin D High EPA  High DHA

Normal Executive Function
Normal Sensory Gating
Prosocial Behavior

Blood-Brain Barrier

Low Vitamin D Low EPA Low DHA

| oor Executive Function
oor Sen i
I
i
| ]

Patrick RP, Ames BN. FASEB J 2015; 29(6): 2207-2222. PMID: 25713056

" Blood-Brain Barrier



Core Support Strategy

Brain Mitochondrial
Function

Brain
Disorders

Antioxidant
Protection

Neuroprotection/
Cytoprotection

20



Switching off NI

= | Brain inflammation: =cosyyalliz, Tlrrriaric el arriscfa-3
feluny clelels

» | Systemic inflammation
and its drivers especially:

» Dysbiosis: GI Flora
Balance Protocol

» Stealth pathogens




Core Support Strategy

Brain Mitochondrial
Function

Brain
Disorders

Antioxidant
Protection

Neuroprotection/
Cytoprotection

22



T Brain Mitochondrial
Function

= Magnhesium
» Omega-3 fatty acids
= Vitamin B co-factors (including B6, folate, B12)

Hawthorn, Polygonum (resveratrol)
and Ginkgo




Core Support Strategy

Brain Mitochondrial
Function

Brain
Disorders

Antioxidant
Protection

Neuroprotection/
Cytoprotection

24



T Antioxidant Protection

» Key Nrf2 herbs: Ginkgo, Turmeric, Rosemary,
Green Tea, Garlic , Grape Seed, Schisandra




Core Support Strategy

Brain Mitochondrial
Function

Brain
Disorders

Antioxidant
Protection

Neuroprotection/
Cytoprotection
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T Neuroprotection/
Cytoprotection

» Key neuroprotective herbs: Ginkgo and Saffron;
and nutrients: B12

= | O & NS via Nrf2 herbs: Ginkgo, Turmeric,
Rosemary, Green Tea etc

= T Microcirculation protection: Gotu Kola, Grape

Seed, Ginkgo and 5-Point Dietary Plan




NI in Complex Brain
Disorders

Stress

Astrocyte Den5|ty Steiner et al. (2009), Correa et al. (2011), Diz-Chaves et
al. (2012)
Microg|ia| Activation /]\ /]\ /]\ /l\ Tetreault et al. (2012), Morgan et al (2012), Suzuki et al.

(2013), Haarman et al. (2014),Torres-Platas et al. (2014)

Inflammatory PIL-6, IL-8, IL-12,  PIL-1Band IL-1 PMIL-1B, IL6 and P IL-1p  Younsetal (2011), Miller etal. {2011), Schiepers et al.

(2005), O’Brien et al. (2007), Rao et al. (2010), Reus et

Mediators IFN-vy, IL-1p and receptor TGF-f3 al. 2013b)
TNF-a

Microglial ™ Lbal M 11c]-(R)- 1 iNOS and (Rzlg?or)o Etlzal(Zf(\iS::)etl_;a("zr?)iga al. (2014), Rao et al.
Stimulators PK11195, iINOS DAMPs
and c-fos

Reus GZ, Fries GR, Stertz L et al. Neuroscience 2015; 300: 141-54.
PMID:25981208.




as NI

;[,'mg S S—— ' ’7‘79’- :

MG /:_ Postnatal environmental stressors

Fetal neuroinflammation
Priming of microglia and
astroc te abnormalities
Cytok:nes y
In-utero (

infection . * / AC

and/or > ( \ Altered neurodevelopmental Neurodevelopmental predisposition

inflammation Oxidative stress trajectories to long-term brain pathology
b Zinc deficiency P oferremis

T

' Maternal immunomodulatory interventions ' Offspring immunomodulatory interventions

Meyer U. Neuropsychopharmacol Biol Psychiatry 2013; 42: 20-34. PMID: 22122877



Schizophrenia

Increased circulating inflammatory cytokines

¢

| BBB disruption | &
| |

Increased invasion of inflammatory T cells
into brain

S

Proinflammatory cytokines

Activate glial cells
(astrocytes & microglia)

| NMDAR antagonists

I Schizophrenia \

Chopra K, Baveja A, Kuhad A. Expert Opin Ther Targets 2015; 19(1): 77-85.

PMID: 25214056



Schizophrenia and the Gut

A 55 ANOV A p<0.0008
— 2 { l )
=
15
E <t
Evidence for 5
I 0.5
bacterial
tra n Slocatio n o Control | Schizophrcnia | Bipolar disordcr |

n=78 n=141 n=75

ANOVA p<0.01

N}

Control Schizophrenia Bipolar disorder

n=78 n=141 n=75

LBP (ng/ml)
o

&)
|

Severance EG, Gressitt KL, Stallings

CR et al. Schizophr Res 2013; 0 -
148(1-3): 130-137.

PMID: 23746484




Schizophrenia and the Gut

>

W

p<0.00001
= 2.5

Evidence for

a leaky gut 2 e

(WY

ASCA
(mean-normalized absorbance)
@ -
wn W

-

RO SZ

ASCA = antibodies

CO
against dietary yeast

Non-RO SZ

Severance EG, Alaedini A, Yang S et al. Schizophr Res 2012; 138(1): 48-53.
PMID: 22446142



Schizophrenia and the Gut

1N

RO Schizophrenia Non-RO Schizophrenia

—y d _

_y a- | o= 0

food protein
reactions

RO refers to recent onset
OR refers to odds ratio
Clqg is a complement protein
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Severance EG, Gressitt KL, Halling M et al. Neurobiol Dis 2012; 48(3): 447-453.
PMID:22801085




Depression KAk Ak

and 3
Cytokines

Normals Bipolar

Jones KA, Thomsen C. Mol
Cell Neurosci 2013; 53:
52-62 PMID 23064447

TNFo pg/ml

Normals Bipolar



Toxins and

Key issues are:
» Heavy metals
» Pesticides and other chemicals

» Reduced defenses: methylation,
sulfation, glutathione,




Reduced Toxin Defences
in Autism

» Significantly decreased plasma levels of
reduced glutathione (GSH), sulfate and
cysteine! and S-adenosylmethionine (SAMe)?

» Several recent studies: children with autism

1. Geier DA, Kern JK, Garver CR et al. J Neurol Sci 2009; 280(1-2): 101-108. PMID:

18817931
2. Adams 1B, Audhya T, McDonough-Means S et al. Nutr Metab (Lond) 2011; 8(1): 34.

PMID: 21651783
3. Kern JK, Haley BE, Geier DA et al. Int J Environ Res Public Health 2013; 10(8):3

/71-3800. PMID: 23965928
4. Esparham AE, Smith T, Belmont JM et al. Integr Med (Encinitas) 2015; 14(2): 40-53.

PMID: 26770138




Mitochondrial Dysfunction
in Autism

m Autism
m Neuro-typical

Percent

ATP NADH NADPH

Adams JB, Audhya T, McDonough-Means S et al. Nutr Metab (Lond) 2011;
8(1): 34. PMID: 21651783




The Autism
Microbiome

Finegold SM, Dowd SE,
Gontcharova V et al. Anaerobe
2010; 16(4): 444-453.
PMID: 20603222

A

1,812
0.468

3.773 \ 0[090

Autistic

0.527

Control

W Bacteroidetes

W Firmicutes

" Verrucomicrobia
W Proteobacteria
® Actinobacteria

m Other

W Bacteroidetes

W Firmicutes

® Verrucomicrobiz
W Proteobacteria
M Actinobacteria

® Other
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Address sympathetic dominance!

» Boost detoxification pathways

» Address neuroinflammation and its drivers
= Support a healthier microbiome

1. Mumper E, Bedell Cook S. http://www.naturalmedicinejournal.com/journal/2015-02/
metabolic-considerations-autism-spectrum-disorder. Accessed 20/04/2016

39



Autism: Herb Summary

» Nrf2 activator herbs for detoxification (see later)
» Sleep herbs as needed (see later)
» GI Flora Balance Protocol

Boswellia/Turmeric
\




Autism:

» Vitanox 2/day

» Sleep herbs as needed (see later)
» GI Flora Balance Protocol

= Turmeric Forte 4/day

A




Neuroinflammation (NI) and
(AD)

Neuro- Oxidative
inflammation stress

Alzheimer’s
disease

. Impaired
Impaired ‘ mitochondria/

synaptic energ
: & > y
SHTCHOR metabolism

Pimplikar SW. J Clin Immunol 2014; 34 (Suppl 1): S64-9. PMID 24711006




Microglia

Physiological microglial
surveillance, synaptic
remodelling

Triggers
Clearance and Early microglial Pathological ageing,
resolution reaction, TLR binding trauma, locus coeruleus
b degeneration,

genetic mutations

Innate immune Cytokines, K
response chemokines _

Q Activation of microglia
by amyloid § deposits Aggravators
Peripheral inflammation,
l obesity, reduced
microbial diversity

v

Chronic inflammation
) ' Effects

Functional and structural
damage to neurons,

perpetuation of
Reduced synaptic inflammation by
¥ remodellmg neuronal debris

Neurodegeneration

Neuronal death

Heneka MT, Carson MJ, El Khoury :t al. Lancet Neurol. 2015 r;14(4):388-405. PMID 2. )2098
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AD: Herb Summary

Bacopa/Saffron/Gotu Kola .
Boswellia/Turmeric (NI)
Ginkgo/Hawthorn

Other Nrf2 herbs,

ye
' :/ /" _
/ » A \ 4 B

» 5-Point Microcirculation Phytonutrient Protocol
» Other drivers of NI via SI

44



AD:

Bacopa Complex 3/day
Turmeric Forte 4/day (NI)
Vitanox 2/day

Nevaton Forte 3/day

45



The 5-Point Microcirculation
Phytonutrient Protocol

r—7<Boost dietary nitrate - beets

2@Increase cocoa intake

<DIncrease berry

J@DIncrease herbs and spices: green tea, turmeric and
ginger



Major

r7<@bDepressed mood most of the day

S<@Anhedonia

<DAppetite changes or significant weight loss or
gain

<DDifficulty sleeplng nearly every day

=3 — \

||I|,J

Bentley SM, Pagalilauan GL, Simpson SA. Med Clin North Am 2014 Sep; 98(5): 981-1005
PMID 25134869 47



What Leads to Depression?

receptor
Glun2B™, A N AN A
\, mGluR </t Monoamine

| receptdrs |

Dale E, Bang-Andersen B, Sanchez C. Biochem
Pharmacol 2015; 95(2): 81-97 PMID 25813654 48



Key Features of

Depression

—7<@OHPA axis dysregulation
2@ONeuroinflammation (NI)

<D Tryptophan depletion and resultant
neurotransmitter imbalance




Natural Solutions for Depression

» Lifestyle

» Herbs and nutrients

» Supporting sleep in depression
Treating depression
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& NCBI Resources ) How To

US National Library of Medicine .
National Institutes of Health Advanced Journal list

Joumal List >BMJ »>v.352; 2016 > PMC4729837

* INFOGRAPHICS thebmj.com for to The BM|
* Auoio/Vipeo the whole story

« DATASETS ] Visit ] submit

BMJ. 2016; 352: i65. PMCID: PMC4729837

Published online 2016 Jan 27. doi: 10.1136/bmj.i65 PMID: 26819231 ¢ Thﬁref()rﬁ we SuggGSt minimal usce Of

Suicidality and aggression during antidepressant treatment: systematic
review and meta-analyses based on clinical study reports

antidepressants in children, adolescents, and

Tarang Sharma, student, 2 Louise Schow Guski, student,! 2 Nanna Freund, medical student,! -2 and

S, st s St s, sodr ! oo Fsos young adults, as the serious harms seem to be
» Author information * Article notes » Copyright and License information Disclaimer grea te]f, and aS their e f‘fec t Seems tO be below Wha t

This article has been cited by other articles in PMC.

is clinically relevant.s 444 Alternative treatments

Associated Data

such as exercisess s or psychotherapysso may have
some benefit and could be considered...”s:

» Supplementary Materials

Abstract Go to: (v)

Objective To study serious harms associated with selective serotonin and serotonin-norepinephrine
reuptake inhibitors.

Design Systematic review and meta-analysis.

Main outcome measures Mortality and suicidality. Secondary outcomes were aggressive behaviour and
akathisia.

51
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Lifestyle and Depression

Major
Depressive
Disorder

Lopresti AL, Hood SD, Drummond PD. J Affect Disord 2013; 148(1): 12-27 PMID 23415826



Depression: Key Herbs

» Gold standard evidence for St John's Wort
= Other key herbs: <:jiirerl, rplaclialz) zriel (EV/E
= Address NI drivers

T Nrf2, sleep quality
and additional

Bone KM, Mills SY. Principles and Practice of Phytotherapy: Modern Herbal Medicine. 2nd
Edition, Elsevier, UK, 2013



St John's SSRis SNRIis TCAs NaSSAs

-~ q

Molendijk ML et al. MoIchIar Psychiatry 2011; 16: 1088-1095. PMID: 20856249 55



Saffron and Depression

» Systematic review of Saffron (30 mg/day
extract) in depression: 6 studies, concluded

evidence was positive!

» Since then, Saffron (30 mg/day extract) and
fluoxetine (40 mg/day) were equivalent in 6-

p—~ P~ [ ] o 4 B T

e N a0 b B 2 B o BY 2B 4B 4

1. Lopresti AL, Drummond PD. Hum Psychopharmacol 2014; 29(6): 517-527 PMID 25384672
2. Shahmansouri N, Farokhnia M, Abbasi SH et al. J Affect Disord 2014; 155: 216-222 PMID

24289892
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Saffron Mechanisms in
Depression

= NMDA-R antagonism
» Antioxidant and anti-inflammatory
= Neuroprotective activity

= Monoamine neurotransm|55|on = probably
negligible effects ’

'. :
v

Bone K, MediHerb e-Monitor No.42, July 2012, P1
Lopresti AL, Drummond PD. Hum Psychopharmacol 2014; 29(6): 517-527 PMID
25384672




Saffron and

» Saffron (30 mg/day stigma extract) versus

donepezil (10 mg/day) in 54 patients with
moderate AD = equal efficacy after 22 weeks!

» More effective than placebo (same dose) in 46
AD patients over 16 weeks?

. Akhondzadeh S, Shafiee Sabet M, Harirchian MH et al. Psychopharmacology (Berl) 2010;
207(4) :637-643

. Akhondzadeh S, Sabet MS, Harirchian MH et al. J Clin Pharm Ther 2010; 35(5): 581-588
. Farokhnia M, Shafiee Sabet M, Iranpour N et al. Hum Psychopharmacol 2014; 29(4): 351-359
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Rhodiola and

» 6-week RCT (n=99): two doses (340 or 680 mg/
day extract) versus placebo = depression,

insomnia and emotional instability all improved
in both Rhodiola groups!

B — B -
-weeK R N = ' RNodliola extrc 40 MC

1. Darbinyan V, Aslanyan G, Amroyan E et al. Nord J Psychiatry 2007; 61(5): 343-348. PMID:
17990195

2. Mao ]], Xie SX, Zee et al. J Phytomedicine 2015; 22(3): 394-399 PMID 25837277
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Psychopharmacology
DOI 10.1007/s00213-009-1549-9

ORIGINAL INVESTIGATION

The Kava Anxiety Depression Spectrum Study (KADSS):
a randomized, placebo-controlled crossover trial
using an aqueous extract of Piper methysticum

J. Sarris - D. J. Kavanagh +« . Byrne - K. M. Bone -
J. Adams « G;. Deed

-« Kava-Placebo - ¢ -Kava-Placebo

—=— Placebo-Kava

—a— Placebo-Kava

Time
Time

Fig. 4 Results on the Mongomery-Asberg Depression Rating Scale
(MADRS)

Fig. 2 Results on the Hamilton Anxiety Scale (HAMA)



Key Herbs for Healthy Sleep

Sieepronset

= Valerian, Kava, Passion Flower, Spiny Jujube,

Corydalis, Chaste Tree, Californian Poppy,
Chamomile

= Sleep Maintenance

= Restorative Sleep

= Withania, Rhodiola, Korean Ginseng, Licorice,
Rehmannia



Key Herbs for Healthy Sleep-

Sieepronset

» Valerian Complex 6/day, Kava Forte 2 before bed,
Chaste Tree Tablets 2 at 8pm, Nervagesic Complex
2-3 at bedtime

- — _\// —p i —p —
. A ' A

= Restorative Sleep

» Ashwaganda Complex 4/day, Rhodiola /Ginseng 3/
day, Adrenal Complex Tablets 3-4/day



Treating Depression as NI

Novel
Antidepressants
Nrf2 activators

Maes M, Fisar Z, Medina M et al. Inflammopharmacology 2012; 20(3): 127-150 PMID
22271002




Key Nrf2 Activators

Turmeric VIR EP
Rosemary e v
Green tea

Grape Seed

Ginkgo

64



Key Nrf2 Activators-

» Turmeric Forte 2-3/day
» Vitanox 3/day
» Garlic Forte 1-2/day




Switching off NI

inflammation and its drivers

» | Systemic

|1C

, €g Boswellia, Turmer
ids

10N

-3 fatty ac

= | Brain inflammat
and omega




Support Mitochondrial Function

» Omega-3 fatty acids

= Medium chain fatty \|
acids (MCFA),




Depression: Herb Summary

» St John’'s Wort/Saffron
= Rhodiola
= Kava

= Other Nrf2 herbs
» Other drivers of NI via SI



Depression: Herb-

» Nevaton Forte 3-4/day

» If anxiety present Kava might be helpful

» Rhodiola/Ginseng 3-4/day

N R

= Other Nrf2 herbs (Vitanox 2-3/day)
» Other drivers of NI via SI



Case History 1: Depression

» Male patient aged 36 complaining of low mood
and anhedonia

» Sleep was good and recently started exercising
= Some anxiety, but improved now exercising

Licorice, Rehmannia, St
John’s Wort, Rhodiola and Schisandra

After 3 weeks: mood T, energy T , anxiety |

After 9 weeks, ran out of herbs and noticed
difference



Case History 2: Depression

= Female patient aged 63 years, long history (7
vears) of antidepressant drug use (SSRISs,
SNRIs)

= Was undergoing natural treatment for other
issues when decided to discontinue her

Saffron




Case History 2: Depression

» Early October 2015: completely off drug “"not in
a good place”: mood low, no energy, anxious,
sleep disturbed.

= Added :iplecllelz) ziplel Siepllsziplelrzl N tablet form at
3 per day

Boswellia




Case History 2: Depression

» November 2015: still struggling and feeling
anxious. - /= at 2 tablets twice a day to replace
Saffron, Rhodiola and Schisandra. Also added a
probiotic

» Arthritis still bad so added Willow Bark tablets at

73



Case History 2: Depression

» December 2015: much improved, mood good,

sleep good, anxiety less, big reduction in joint
pain

= Comments: 1) the value of 7 /= is demonstrated
in this patient for her depression comorbid with

Boswellia

can be a handy alternative for

arthritic pain




Worked Case Study

» A female patient aged 74 years

» Recently diagnosed with early stages of AD (MMSE
22)

= Diagnosis confirmed by MRI, which also showed
white matter hyperintensities

AW B

How might this work in terms of products and
doses?



Disclaimer

Integria Healthcare Ltd sponsors these seminars to provide
healthcare information to practitioners and to provide them the
opportunity to hear about the views, recommendations and
experiences of other practitioners. Health-related information
provided here is not a substitute of medical advice.

Neither Integria or the speaker, Kerry Bone have evaluated







